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Abstract

The Coronavirus Disease 2019 (COVID-19) pandemic has had a tremendous negative impact on the health systems of all 
countries worldwide. Medical services had been halted due to disrupted supply chains, arising from the havoc wreaked by the 
pandemic. Essential life-saving medicines couldn’t reach the patients who needed them most. Moreover, there was a severe 
shortage of doctors and nurses too. With the progress of the pandemic, the hospitals became increasingly overburdened. 
As a result, treating COVID patients became extremely challenging. Caring for the elderly became even more challenging. 
Notably, this vulnerable group had been disproportionately affected by the pandemic and have had to bear the brunt of the 
burden. Treatment strategies for elderly and frail patients need to be tailor-made and fine-tuned, so that these cater to their 
specialized needs. The various strategies for treating this group of patients have been discussed in this review.
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Living; CDC: Centers for Disease Control and Prevention; 
ICU: Intensive Care Unit; ARDS: Acute Respiratory Distress 
Syndrome; AEs: Adverse Events; SOC: Standard of Care; 
HIV: Human Immunodeficiency Virus; MAbs: Monoclonal 
Antibodies; USFDA: United States Food and Drug 
Administration; MEWS: Modified Early Warning Score.

Introduction

The World Health Organization (WHO) defines ‘frailty’ 
as “a condition characterized by an increased age-related 
vulnerability due to a reduced physiological reserve and 
function of systemic organs, and is associated with an 
impairment of activities of daily living (ADL)” [1]. Frailty is a 
common occurrence in older adults, aged above 70 years. The 
incidence of frailty occurs more with age. It has been found 

that 15% and 25% of individuals above 65 and 85 years are 
affected by frailty, respectively [2].

Coronavirus Disease 2019 (COVID-19) can affect people 
of all ages, but especially the elderly and frail. Since the 
beginning of the COVID-19 pandemic, the elderly have been 
most affected by severe disease. 

This is largely due to the presence of various 
comorbidities, including hypertension, diabetes, respiratory, 
and cardiovascular diseases [3].

Susceptibility of Elderly and Frail Individuals to 
COVID-19

Elderly and frail COVID patients are much more 
susceptible to Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) infection and account for 
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approximately 51% of hospitalized patients. Risk factors 
such as malnutrition, prolonged bed rest, and associated 
comorbidities can aggravate the infection. Frail older adults 
are at a higher risk of severe disease than non-frail older 
adults. Moreover, these patients are at a higher risk of dying 
compared to those who are not frail [4]. The Centers for 
Disease Control and Prevention (CDC) has reported that 
adults aged above 65 years account for 31% of COVID cases, 
45% of hospitalizations, 53% of Intensive Care Unit (ICU) 
admissions, and 80% of deaths from the disease. Notably, the 
highest percentage of severe outcomes is in those aged above 
85 years [5].

Pathogenesis of COVID-19 in Elderly and Frail 
Individuals

Several mechanisms of pathogenesis of COVID-19 in 
elderly and frail individuals have been identified. These 

include immunosenescence, inflammaging, and gut 
microbial dysbiosis [6]. Immunosenescence occurs due to 
impairment of the immune system and is linked to aging. The 
immune system of elderly individuals is very weak, resulting 
in reduced capacity to fight infections, which hampers 
pathogen clearance. Inflammaging is another immune 
mechanism associated with aging. This is characterized by 
chronic systemic inflammation. In inflammaging, the immune 
system is always hyperactive, but not effective [7]. Microbial 
dysbiosis of the gut is also associated with aging. It can 
result from oxidative stress, chronic systemic inflammation, 
insulin resistance, and may impair muscle contraction. 
Gut dysbiosis is also associated with altered inflammatory 
response and immune function in elderly COVID patients, 
leading to increased severity of disease [8]. Figure 1 shows 
the main aging-related mechanisms that may be involved in 
promoting severe forms of COVID-19 in older adults.

Figure 1: Age-Related Mechanisms Involved in Development of Severe COVID-19.

Strategies for Treating Elderly and Frail 
COVID-19 Patients

Various drugs are available to reduce the disease severity, 
hospitalization, morbidity, and mortality in COVID patients. 
Some of these include steroids, antivirals, monoclonal 
antibodies, antisenescence drugs, as well as some non-
pharmacological interventions. These are briefly discussed 
below.

Corticosteroids: Dexamethasone is the drug of choice 
for treating hospitalized patients suffering from severe 
COVID-19 pneumonia. For elderly patients, cortisone 
therapy is recommended where hyperinflammation 
is present. The United Kingdom’s clinical trial, named 
‘Randomized Evaluation of COVID-19 Therapy’ (RECOVERY) 
has demonstrated the efficacy of dexamethasone in reducing 
mortality within 28 days in COVID patients undergoing 
invasive mechanical ventilation or on oxygen support.

It has been shown that prolonged administration of 
corticosteroids is likely to accelerate recovery from Acute 
Respiratory Distress Syndrome (ARDS), thereby reducing the 
number of hospital deaths [9]. It has also been demonstrated 
that an early short course of methylprednisolone can 
improve clinical outcomes in COVID patients with moderate-
to-severe disease [10]. Experts have recommended that 
administration of short courses of corticosteroids at low-
to-moderate doses may be used in selected COVID patients 
presenting with hyperactive immune responses.

Glucocorticoids should be used with caution in 
elderly COVID patients as excessive doses can lead to 
immunosuppression, resulting in delayed clearance of the 
virus. During glucocorticoid use, its detrimental effect on 
fluid retention and blood pressure should be kept in mind. 
The elderly may also exhibit fluctuations in blood glucose 
levels compared to younger adults. So, in order to prevent 
glucocorticoid-induced diabetes, large doses and long-term 
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use should be avoided.

Antivirals

Only two antivirals have been proven to be beneficial 
in elderly patients (Remdesivir and PaxlovidTM), which are 
highlighted below:

Remdesivir: The is the first antiviral drug to be approved 
for COVID patients at high risk of developing severe disease. 
Remdesivir is a viral RNA polymerase inhibitor and adenosine 
nucleotide analogue [11].

There is limited evidence on the effectiveness and safety 
of remdesivir in elderly and frail COVID patients. Having 
said this, some studies have shown that this drug can reduce 
the risk of severe disease in this vulnerable population. An 
analysis, based on the SEMI-COVID-19 Registry of 4,331 
elderly hospitalized COVID patients aged ≥ 80 years in Spain, 
has shown that 140 of these elderly patients who were 
treated with remdesivir had a lower risk of death, compared 
to those who were not treated [12].

Despite its beneficial effects, remdesivir can cause 
severe hepatic and/or renal dysfunction. Therefore, the drug 
should be used with caution, with monitoring of liver and 
kidney function. There is little evidence on the safety profile 
of remdesivir in elderly and frail COVID patients. A study 
was conducted on 80 COVID patients of whom 32.5% were 
aged ≥ 80 years. This study showed that remdesivir-induced 
liver dysfunction occurred in 36.3% of all age groups, with 
no significant difference in adverse events (AEs) between the 
younger and older patients [13].

PaxlovidTM: This antiviral is a combination of nirmatrelvir 
and ritonavir and has been approved for treating COVID 
patients. It is recommended for patients who do not require 
supplemental oxygen therapy and should be administered 
within 5 days of onset of symptoms. PaxlovidTM can reduce 
the risk of severe disease by 89%, compared to standard of 
care (SOC), without any safety issues [14].

Nirmatrelvir inhibits the 3CL main protease (Mpro) of 
SARS-CoV-2 and reduces its replication in human cells, while 
ritonavir is a strong inhibitor of cytochrome P450 (CYP) 
3A4 and acts as a strong pharmacokinetic boosting agent. 
Ritonavir is a repurposed drug, which has long been used as 
a protease inhibitor against the Human Immunodeficiency 
Virus (HIV) in AIDS patients. The drug is capable of reducing 
hospitalization rates and risk of death associated with 
COVID-19 in elderly patients aged ≥ 65 years, but not in 
younger patients [15]. Despite its benefits, PaxlovidTM is 
limited by the interactions with other drugs, which could 

complicate matters while treating the elderly and frail, where 
comorbidities are often associated with polypharmacy [16].

Monoclonal Antibodies

Monoclonal antibodies (mAbs) can be used for treating 
hospitalized COVID patients to reduce the chances of severe 
disease. However, treatment with mAbs should begin 
within seven days of symptom onset. Some mAbs include 
casirivimab/imdevimab, bamlanivimab/etesevimab, and 
sotrovimab. Notably, mAbs can be used in elderly individuals. 
This is substantiated by studies that have tested mAbs in 
this population. For example, a single-center retrospective 
observational study conducted in France among 36 elderly 
hospitalized patients who were administered sotrovimab, 
showed that none of them required specialized care in an ICU. 
Additionally, there were no significant AEs after treatment 
[17].

The PROVENT randomized, phase 3 clinical trial was 
conducted on 5,197 elderly individuals > 60 years of age. 
The trial evaluated one dose of tixagevimab-cilgavimab 
(Evusheld) vs placebo in these vulnerable individuals at 
increased risk of SARS-CoV-2 infection. The study showed a 
significant risk reduction in drug vs placebo-treated patients 
[18]. The efficacy and safety of Evusheld for early treatment 
of COVID-19 was evaluated in the TACKLE Study. This study 
showed a significant reduction in progression to severe 
disease or death in drug vs placebo-treated patients [19]. 
Based on these findings, Evusheld has been recommended 
for COVID patients aged ≥ 60 years with comorbidities or 
poor response to vaccination.

Tocilizumab is a mAb that directly targets Interleukin 
6 (IL-6) receptors. This mAb has been shown to improve 
the clinical outcomes in severe COVID-19 by suppressing 
the immune response [20]. Other mAbs that specifically 
target the IL-6 pathway, such as sarilumab and siltuximab, 
are also recommended for treating severe COVID cases with 
pulmonary complications. 

Besides the above, there are some cocktail mAbs. One 
such cocktail is composed of two fully humanized mAbs, 
namely, imdemab and casirivimab, which bind to different 
parts of the SARS-CoV-2 spike protein, thereby increasing 
antiviral efficacy and minimizing the chance of virus escape. 
These two mAbs have been officially approved by the United 
States Food and Drug Administration (USFDA) for use in the 
form of a cocktail. The USFDA recommends using this cocktail 
for treating non-hospitalized patients with mild-to-moderate 
COVID-19, who are at an elevated risk of developing serious 
illness [21].
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Antisenescence Drugs

Several drugs have been proposed to possess 
antisenescence properties. But only rapamycin has shown 
some promise for elderly COVID patients. Rapamycin is 
generally used as an anti-aging drug that slows down the 
process of senescence, which has been demonstrated by 
human cell culture and animal models [22]. Rapamycin has 
been found to significantly reduce the expression of IL-6, 
a senescence marker present in serum. This is especially 
observed in elderly patients and those with Coronary Heart 
Disease (CHD) or reduced T-cell counts [23]. In the context of 
COVID-19, rapamycin is likely to halt the progression to severe 
disease by down regulating the IL-6 pathway and decreasing 
the number of senescent T-cells [24]. Thus, experts advise 
that this promising antisenescence drug should be further 
evaluated clinically in elderly COVID patients. 

Non-Pharmacological Interventions

Asymptomatic or paucisymptomatic elderly COVID 
patients should be carefully evaluated. Keeping hydrated, 
maintaining adequate nutrition, and stabilizing underlying 
disorders are essential to reduce the risk of hospitalization 
due to deterioration of physical and mental health. Frail 
COVID patients who are hospitalized are at a higher risk 
of hyperactive delirium, which is often associated with 
risk factors such as acute urinary tract infection (UTI), 
hospitalization stress, lung failure, hypoxia, dehydration, 
and pain. Therefore, reducing these risk factors is likely 
to decrease the risk of developing delirium, which is often 
linked to increased in-hospital mortality risk from COVID-19, 
especially in the elderly and frail [25].

A thorough clinical evaluation is essential for promptly 
identifying any causes for deterioration of the patient’s 
condition. Monitoring the peripheral oxygen saturation 
(SpO2) and employing scales, such as the Six Minute Walk 
Test and the Modified Early Warning Score (MEWS) are 
very useful for evaluating the risk of deterioration of elderly 
COVID patients [26]. 

Conclusion

The COVID-19 pandemic has opened our eyes to 
the historic challenge of protecting the elderly and frail 
population worldwide. Protecting older people is a central 
question in maintaining global health as a whole. Although 
vaccination has radically improved the outcome of COVID 
patients in general, elderly and frail patients still remain 
vulnerable despite full vaccination. Therefore, effective 
therapies are very important for saving the lives of this 
vulnerable population. Physicians are encouraged to 
develop personalized treatment plans that are tailored 

to the specific needs of the elderly and frail, which will 
require a comprehensive geriatric assessment to identify 
the lacunae in the current treatment approaches. But just 
developing therapies will not suffice. Side-by-side, it must 
be remembered that there are still huge barriers in access 
to quality healthcare, especially in low-resource countries. 
These challenges must be overcome in order to ensure 
equitable access to healthcare across the globe, especially 
among those who need it most.
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