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Background: SARS-Cov-2 is a coronavirus that caused the coronavirus disease 2019 Access this article online
(COVID-19) disease outbreak in late 2019 in Wuhan China. By early 2020, the disease
had rapidly spread across the world and was declared a global pandemic as a public health
emergency of international concern. The mechanisms behind the behavior of SARS-cov-2
in the elderly include immunosenescence and related impaired antiviral immunity, mature
immunity, and related hyper-inflammatory responses. We aim to summarize the clinical features
and outcomes of elderly COVID-19 patients and compare the difference between young-old
patients (60-74 years old) and elderly-old patients (=75 years old). Aims and Objective: (1)
The aim of the study was to compare the clinical and biochemical profile of young-old patients o5y right (c) 2022 Asian Journal of
and elderly-old COVID-19 patients. Materials and Methods: A cross-sectional study was  Medical Sciences

conducted on a total of 389 patients, during the study period from March 2021 to September

2021. Case record form with follow-up chart was used to record the duration of disease, ® @
history of treatment, and complications. Patients underwent biochemical investigations. @
Results: The study includes 389 patients, 331 were not young-old and 58 were elderly-old.

Mean age of young-old group 65.01 £4.10 years and elderly-old group 80.74 +5.35 years.

Mortality in elderly-old group (29.3%) and young-old group (15.4%) with significant P=0.02.  This work is licensed under a Creative
Comparing inflammatory markers such as total leucocyte count and neutrophil count are more ~ Commons Attribution-NonCommercial
in elderly-old than young-old COVID-19 patients, this difference is statistically significant 4.0 International License.

P <0.005. Conclusion: Elderly patients usually have chronic comorbidities and are likely to

have a severe or critically severe condition. They could show atypical symptoms. Elderly-old

patients tend to have more complications than young-old patients during hospitalization.

Careful nursing, observation, and systemic treatment are very important in elderly patients.
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INTRODUCTION The mechanisms behind the behavior of SARS-Cov-2 in
the elderly include immunosenescence and related impaired
SARS-Cov-2 is a coronavirus that caused the coronavirus ~ antiviral immunity, mature immunity and related hypet-
disease 2019 (COVID-19) disease outbreak in late 2019  inflammatory responses, comorbidities and their effects
in Wuhan China. SARS-cov-2 pathogenesis is mainly ~ on the functioning of critical organs/systems, and the
dependent on the spike protein binding to angiotensin- altered expression of ACE2 that acts as an entry receptor
converting enzyme 2 (ACE2) receptors, with cell for SARS-Cov-2.2
entrance required ACE2 receptor cleavage by a Type 2
transmembrane serine protease to activate the viral spike
protein.!

In addition, the elderly exhibit a continual production of
inflammatory mediators and cytokines, also known as
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“inflammaging.”” Furthermore, aberrant ciliary function and
ciliary ultrastructural anomalies might jeopardize successtul
clearance of virus SARS-CoV-2 particles in older adults.’

The pneumonia severity index (PSI) score of the eldetly
group was higher when compared to the young and
middle-aged group: The proportion of patients with PSI
Grade IV and V was significantly higher in the elderly
group. Among elderly patients, it should be noted that the
percentage of patients complaining of more severe dyspnea
and tachypnea was higher in non-survivors, while fever
and headache were more common in survivors. Atypical
presentation in older adults may include delirium, low-
grade hyperpyrexia, and abdominal pain, complicating the
diagnostic course.”

All the studies suggest that elderly are more susceptible to
COVID-19 and likely to have poor outcomes. The features
and differences in young-old (60-74 years old) and elderly-
old (=75 years old) patients are less. In this study, we aim
to summarize the clinical features and outcomes of elderly
COVID-19 patients and compare the difference between
young-old patients and elderly-old patients.

Aims and objective

1) The aim of the study was to compare the clinical and
biochemical profile of young-old patients and eldetly-
old COVID-19 patients.

MATERIALS AND METHODS

A cross-sectional study was conducted on a total of
389 patients, during the study period from March 2021
to September 2021. Data were collected from a total of
389 patients presenting to the Department of General
Medicine Triage and COVID ward/intensive care unit
fulfilling the inclusion criteria.

After obtaining approval and clearance from the
Institutional Ethics Committee (BMCRI/
PS/02/2020-21), the patients fulfilling the inclusion
criteria were enrolled for the study after obtaining
informed consent. Case record form with follow-up chart
was used to record the duration of disease, history of
treatment, and complications. COVID-19 infection was
be diagnosed by either reverse transcription-polymerase
chain reaction (RT-PCR) or rapid antigen test (RAT)
technique. Patients underwent biochemical investigations
which included complete blood count, liver function
test, renal function test, serum electrolytes, serology,
C-reactive protein (CRP), lactate dehydrogenase (LDH),
D-dimer, and serum ferritin. Based on age, patients are
divided into two groups young-old (60—74 years) and
elderly-old (>75 years).

Asian Journal of Medical Sciences | Sep 2022 | Vol 13 | Issue 9

Inclusion criteria

The following criteria were included in the study:

1) Patients willing to give informed written consent

2)  Adult patients (60 years and above) with either RT-PCR
or RAT positive for COVID-19.

Exclusion criteria

The following criteria were excluded from the study:
1) Patient not willing to give informed consent

2)  Age <60 years

Method of statistical analysis

The data were collected and entered in the MS Excel
spread sheet and analyzed using STATA statistical
software version 14 (StataCorp LCC, Lake way Drive
College Station, Texas, USA). The categorical variables
were summarized using frequencies and proportions.
The continuous variables were summarized using mean
with standard deviation or median with interquartile
range based on the distribution of data. Age was
categorized based on 10 year intervals. Chi-square
test and Fischer’s exact test were using to test the
statistical significance of categorical data. T test and
Mann—Whitney U test were used to test the statistical
significance of continuous variables. P<0.05 was
considered to be significant.

RESULTS

Demographic data

The study included 389 patients in that 331 were
young-old and 58 were elderly-old. Mean age of
young-old group 65.01+4.10 years and elderly-old
group 80.74£5.35 years, this difference is statistically
significant with P<0.001 (Table 1).

Majority are male in both the groups 62.5% in young old
and 60.3% in elderly-old, this difference is statistically
insignificant.

In our study, in young-old group, majority patients are
diabetic with hypertensive (24.5%), CKD (17.2%), and
others (11.5%) and in elderly-old group diabetic with
hypertensive (27.6%), CKD (15.5%), and others (22.4%)
(Table 2).

Age 60-74 (years) >75 (years) P-value
Young-old Elderly-old
Number 331 58
Age mean (SD) 65.01 £4.10 80.74 £5.35 <0.001
Sex
Male 207 (62.5%) 35 (60.3%) 0.75
Female 124 (37.5%) 23 (39.7%)
7
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In young-old group, the most common clinical features
are fever (34.7%), cough (32%), and dyspnea (28.4%) and
in elderly-old group, cough (41.4%), dyspnea (34.5%), and
fever (31%) (Table 3).

Comorbidities 60-74 (years) >75 (years)
Young-old Elderly-old
None 108 (32.6) 11 (19.0)
Diabetes 25 (7.6) 2(3.4)
Hypertension 22 (6.6) 7(12.1)
DM/HT with complication 81 (24.5) 16 (27.6)
CKD 57 (17.2) 9 (15.5)
Others 38 (11.5) 13 (22.4)

Clinical 60-74 (years) >75 (years) P-value

feature Young-old Elderly-old

Fever
Absent 216 (65.3%) 40 (69.0%) 0.58
Present 115 (34.7%) 18 (31.0%)

Cough
Absent 225 (68.0%) 34 (58.6%) 0.16
Present 106 (32.0%) 24 (41.4%)

Dyspnea
Absent 237 (71.6%) 38 (65.5%) 0.35
Present 94 (28.4%) 20 (34.5%)

Sore throat
Absent 313 (94.6%) 53 (91.4%) 0.34
Present 18 (5.4%) 5(8.6%)

Myalgia
Absent 279 (84.3%) 52 (89.7%) 0.29
Present 52 (15.7%) 6 (10.3%)

Outcome 60-74 (years) >75 (years) P-value
Young-old Elderly-old

Discharged 273 (82.5%) 39 (67.2%) 0.026

Death 51 (15.4%) 17 (29.3%)

Referred 7 (2.1%) 2 (3.4%)

In our study, there is an increased death rate in elderly-
old group (29.3%) and young-old group (15.4%) with
significant P=0.02 (Table 4)

Comparing inflammatory markers in young-old and eldetly-
old COVID-19 patients.

Median TLC in young-old patients7900 (6200-9900)
IQR) and elderly-old patients 9350 (7100-11900) with
significant p value=0.02. Mean Neutrophil count in
young-old 70.72 £14.52 and elderly-old patients 95.89
+147.11 with significant p value=0.02, that is elderly-old
patients have increased TLC and neutrophil count which
is statistically significant. Lymphopenia was common
in elderly-old group then young old group. Other
inflammatory markers such as LDH, D-dimer, CRP, and
ferritin are higher in elderly-old patients than in young-
old COVID, patients which was statistically insignificant
with P>0.005 (Table 5).

DISCUSSION

We carried out study on 389 laboratory confirmed
COVID-19 patients in tertiary care center, Bangalore.
Three hundred and thirty-one were young-old and 58
were elderly-old.

In young-old group, the most common clinical features
are fever (34.7%), cough (32%), and dyspnea (28.4%)
and in elderly-old group cough (41.4%), dyspnea
(34.5%), and fever (31%). Ravi et al., reported that
fever, dyspnea, and cough were the major symptoms
prevalent among patients who succumbed to death
than in patients who survived.” Azwar et al., the most
common symptoms in elderly were fever, cough, and
shortness of breath (classic symptoms of COVID-19).¢
Norman et al., elderly patients may not present with
typical symptoms, such as fever or cough, like young

Laboratory parameters 60-74 (years) Young-old >75 (years) Elderly-old P-value
N 331 58

Hb, mean (SD) 12.8872 (9.39393) 11.2816 (2.07584) 0.30
TLC, median (IQR) 7900 (6200, 9900) 9350 (7100, 11900) 0.029
N, mean (SD) 70.7251 (14.5246) 95.8947 (147.116) 0.022
L, median (IQR) 20 (12, 28) 16 (10, 28) 0.38
NLR, median (IQR) 3.5(2.1,4.9) 2.35(1.3,7.7) 0.56
LDH_1, median (IQR) 308 (229, 440) 325.5 (277, 442.5) 0.35
D-DIMER1, median (IQR) 0.6 (0.225, 1.05) 0.75 (0.3, 1.6) 0.17
CRP_1, median (IQR) 25 (5.3, 103.5) 39.7 (7.3, 81.8) 1.00
FERRITIN_1, median (IQR) 265.3 (119.4, 598) 367 (198.5, 950.45) 0.15

TLC: Total leucocyte count, NLR: Neutrophil-to-lymphocyte ratio, IQR: Interquartile range, SD: Standard deviation, LDH: lactate dehydrogenase
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patients when infected with SARS-CoV-2. A previous
report indicated fever might be blunted or even absent
in elderly patients with bacterial or viral infection,
because of a low basal temperature, disturbance in
thermal homeostasis by aging, and frequent use of
medications.”

In our study, there is an increased death rate in elderly-
old group (29.3%) then young old group (15.4%) with
significant P=0.02, Guo et al., here were no differences in
the discharge rates and mortality between the young-old
and eldetly-old groups.®

Comparing inflammatory markers in young-old and elderly-
old COVID-19 patients.

Median TLC in young-old patients7900 (6200-9900)
IQR) and elderly-old patients 9350 (7100-11900) with
significant p value=0.02. Mean Neutrophil count in
young-old 70.72 £14.52 and elderly-old patients 95.89
+147.11 with significant p value=0.02, that is elderly-old
patients have increased TLC and neutrophil count which
is statisticallysignificant. Lymphopenia was common
in elderly-old group then young old group. Guo et al,,
more than half of elderly patients had normal white
blood cells, and nearly one-third of elderly patients had
reduced white blood cells and lymphocytes.® Qin et al.,
from a large study, it was shown that the circulating
naive CD4+ and CD8+ T cells would decrease with
aging, which is a sigh of immunosenescence of the
immune system.’

Other inflammatory markers such as LDH, D-dimer,
CRP, and ferritin are higher in eldetly-old patients than
in young-old COVID patients which was statistically
insignificant with P>0.005. In total, 38.1% of elderly
patients had an increased D-dimer level in our
cohort, but no subjects were diagnosed with venous
thromboembolism during the hospitalization, which
suggests the elevated D-dimer was more likely to
be associated with inflammation in the infection of
SARSCoV-2.""!" Slaats 79.0% of elderly patients had
an increased CRP, which indicated the intensity of the
inflammatory process during SASR-CoV-2 infection.'

Limitations of the study
Sample size was a small and single-center study.

CONCLUSION

Elderly-old patients tend to have more prone for
complications than young-old patients during
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hospitalization. Careful nursing, observation, and
systemic treatment are very important in elderly
patients.

ACKNOWLEDGMENT

The authors would like to thank Department of General
Medicine, Bangalore Medical College and Research
Institute, Bangalore, Karnataka.

REFERENCES

1. Abebe EC, Dejenie TA, Shiferaw MY and Malik T. The newly
emerged COVID-19 disease: A systemic review. Virol J.
2020;17(1):96.
https://doi.org/10.1186/s12985-020-01363-5

2. Mirbeyk M, Saghazadeh A and Rezaei N. Geriatrics and
COVID-19. Adv Exp Med Biol. 2021;1318:209-222.

https://doi.org/10.1007/978-3-030-63761-3_13

3. Aw D, Siva AB and Palmer DB. Immunosenescence:
Emerging challenges for an ageing population. Immunology.
2007;120(4):435-446.
https://doi.org/10.1111/j.1365-2567.2007.02555.x

4. Wang L, He W, Yu X, Hu D, Bao M, Liu H, et al. Coronavirus
disease 2019 in elderly patients: Characteristics and
prognostic factors based on 4-week follow-up. J Infect.
2020;80(6):639-645.
https://doi.org/10.1016/j.jinf.2020.03.019

5. Krishnegwda R, Rajanna A, Shetty B, Desai R, Gurumurthy T,
Navalba K, et al. Association of demographic, clinical and
laboratory parameters with clinical outcome of COVID-19 patients
of Bangalore: A cross-sectional study. J Clin Diagno Res.
2021;15(1):LC09-LC13.
https://doi.org/10.7860/JCDR/2021/48988.14874

6. Azwar MK, Setiati S, Rizka A, Fitriana |, Saldi SR and Safitri ED.
Clinical profile of elderly patients with COVID-19 hospitalised
in Indonesia’s national general hospital. Acta Med Indones.
2020;52(3):199-205.

7. Norman DC and Yoshikawa TT. Fever in the elderly. Infect Dis
Clin North Am. 1996;10(1):93-99.
https://doi.org/10.1016/s0891-5520(05)70288-9

8. Guo T, Shen Q, Guo W, He W, Li J, Zhang Y, et al. Clinical
characteristics of elderly patients with COVID-19 in human
province, China: A multicenter, retrospective study. Gerontology.
2020;66(5):467-475.
https://doi.org/10.1159/000508734

9. Qin L, Jing X, Qiu Z, Cao W, Jiao Y, Routy JP, et al. Aging of
immune system: Immune signature from peripheral blood
lymphocyte subsets in 1068 healthy adults. Aging (Albany NY).
2016;8(5):848-859.
https://doi.org/10.18632/aging.100894

10. Mikuta T, Saputa M, Jabtonska J, Koztowska J, Stanczak W,
Krankowska D, et al. Significance of heparin-binding protein
and d-dimers in the early diagnosis of spontaneous bacterial
peritonitis. Mediators Inflamm. 2018;2018:1969108.
https://doi.org/10.1155/2018/1969108

11. Gris JC, Bouvier S, Cochery-Nouvellon E, Faillie JL, Lissalde-
Lavigne G and Lefrant JY. Fibrin-related markers in patients


https://doi.org/10.1016/s0891-5520(05)70288-9

Krishnegowda, et al.: COVID-19 in elderly patients

with septic shock: Individual comparison of D-dimers and
fibrin monomers impacts on prognosis. Thromb Haemost.

2011;106(6):1228-1230.
https://doi.org/10.1160/TH11-07-0489

12. Slaats J, Oever JT, Van de Veerdonk F and Netea M. IL-1p/

IL-6/CRP and IL-18/ferritin: Distinct inflammatory programs in
infections. PLoS Pathog. 2016;12(12):e1005973.

https://doi.org/10.1371/journal.ppat.1005973

Authors Contribution:

RK- Concept and design of the study and prepared first draft of manuscript; AHR- Interpreted the results, reviewed the literature, and manuscript preparation;
SC- Concept, preparation of manuscript, and coordination; and YM- Statistical analysis and interpretation and revision of the manuscript.

Work attributed to:

Department of General Medicine, BMCRI, Bengaluru, Karnataka, India.

Orcid ID:

Dr. Ravi Krishnegowda - = https://orcid.org/0000-0003-3043-1955

Dr. Avinash Hanbe Rajanna - ' https://orcid.org/0000-0001-6484-5190
Dr. Bhargav V bhat - = https://orcid.org/0000-0002-0725-1019

Dr. Yamini Marimuthu - - https://orcid.org/0000-0003-0599-2945

Source of Funding: None, Conflict of Interest: None.

10

Asian Journal of Medical Sciences | Sep 2022 | Vol 13 | Issue 9



https://orcid.org/0000-0003-3043-1955
https://orcid.org/0000-0001-6484-5190
https://orcid.org/0000-0002-0725-1019
https://orcid.org/0000-0003-0599-2945

