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Abstract

When a person's physiological reserve is low, they are more susceptible to the negative effects of stress, which can lead
to poor health outcomes. This condition is known as frailty. This condition is linked to a number of chronic conditions,
many of which are risk factors for the outcomes of SARS-COV-2 infections in elderly patients. This review aims to describe
frailty as a physiological vulnerability agent during the Covid-19 pandemic in elderly patients. It will do so by providing
a summary of the direct and indirect effects caused by the SARS-COV-2 infection, as well as its prognosis in frail
individuals, as well as the interventions and recommendations that can be used to reduce the effects of these infections.
However, other scales have also associated frailty with longer hospital stays and more severe forms of the disease. Cohort
studies have shown that patients with a Clinical Frailty Scale that is higher than five have a higher risk of mortality and
use of mechanical ventilation after Covid-19. In addition, the pandemic's indirect effects have a negative impact on the
health status of people who are older in age. As a result of the aforementioned, a holistic intervention is proposed. This
intervention is based on a comprehensive geriatric assessment for frail patients and places an emphasis on physical
activity and nutritional recommendations. If successful, this intervention could serve as a potential preventive intervention
in viral infections caused by Covid-19. One of the primary contributors to a precarious state of life as a result of the
gradual loss of physiological functions and a key factor in the development of pathological aging is simply getting older.
In this particular study, the overall mortality rate for patients was found to be 38.3% on average.
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INTRODUCTION

The outbreak was reported to the World Health Organization by China on the 31st of December, 2019, and the Huanan
sea food market was shut down on the 1st of January, 2020. On January 7th, the virus was determined to be a coronavirus
that shared greater than 95% homology with the coronavirus found in bats and greater than 70% similarity with the SARS-
CoV. There is a wide range of clinical manifestations associated with COVID-19, from asymptomatic states to acute
respiratory distress syndrome and multiple organ dysfunction. The common clinical manifestations include fever (not at
all), cough, sore throat, headache, fatigue, myalgia, and breathlessness. Other manifestations include headache,
breathlessness, and myalgia. By the end of the first week, the disease can progress to pneumonia, respiratory failure, and
death in some patients. This can happen in a subset of patients. '

There have been more than one hundred million confirmed cases of Covid-19 over the world. The older adults were the
demographic segment that was most affected by Covid-19 in terms of hospitalization, poor outcomes, and mortality. This
was the case in all four countries.> The high frequency of comorbidities, a weakened immune system, and, most
significantly, frailty in this specific community contribute to a high risk of mortality and poor outcomes among older
persons who have been diagnosed with Covid-19. This is a natural effect of the unique demographic.*>

Frailty is defined as an age-related clinical disorder that is typically accompanied by a decline in the physiological ability
of multiple organ systems. It is also characterized by a higher degree of vulnerability to what appears to be a minor
stressor, which places frail older adults at a greater risk of poor health outcomes, such as dependence and disability.®’
Frailty is caused by an underlying mechanism that is not related to the process of aging, but it is highly likely to progress
along with the aging process. Nevertheless, frailty is not an essential component of becoming older, and many persons
live to a ripe old age without ever becoming feeble.?®

The fact that frailty is a prevalent clinical symptom seen in older persons makes it particularly relevant in the context of
the ongoing Covid-19 epidemic. The overall prevalence of frailty was found to be 12% across the board in a recent meta-
analysis that included 1,750,000 persons aged 50 years from 62 different countries. The prevalence of frailty among
Europeans aged 65 years is believed to be 15%, and these findings are consistent with that estimation. In addition, over
three quarters of those who are fragile have multiple health conditions.”!!

Frail older persons have a larger chance of having severe Covid-19 than pre-frail or non-frail older adults, according to a
recent study. This is despite the fact that the presence of frailty or multimorbidity was not found to be related with an
increased risk of SARS-CoV-2 infection. In point of fact, the existence of frailty makes it necessary for complex medical
care demands to be met, including admission to an intensive care unit, despite the limited resources of healthcare systems
in the current environment of the SARS-CoV-2 pandemic.'?

In patients diagnosed with Covid-19, the purpose of this article is to illustrate the connection that exists between frailty
and mortality.

METHODS

The full-text papers written in English were used as the source material for the data that was gathered for the purpose of
conducting this systematic review. This review was carried out for the purpose of determining whether or not a particular
treatment is more effective than another. The goal of the review was to establish whether or not there was a connection
between frailty and mortality in patients diagnosed with Covid-19. During the process of producing this essay, the online
databases Pubmed and Google Scholar were utilized extensively throughout the duration of the research phase. The
following was mentioned among the conditions for eligibility: (1) A cohort study, cross-sectional study, or case—control
study that reported between frailty and mortality in patients with Covid-19; (2) A relative risk, hazard ratio, incidence
ratio (IR), or standardized IR with 95% confidence intervals (Cls), or sufficient data to calculate those ratios were
provided.

The keywords used in the search were “frailty”; “Covid-19”; and “mortality”. We include study conducted above in 2020-
2022. This analysis followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
paradigm, in which the researchers originally entered keywords into each database. The phrases: ("frailty"[MeSH Terms]
OR "frailty"[All Fields] OR "frailties"[All Fields]) AND ("covid 19"[All Fields] OR "covid 19"[MeSH Terms] OR "covid
19 vaccines"[All Fields] OR "covid 19 vaccines"[MeSH Terms] OR "covid 19 serotherapy"[All Fields] OR "covid 19
serotherapy"[Supplementary Concept] OR "covid 19 nucleic acid testing"[All Fields] OR "covid 19 nucleic acid
testing"[MeSH Terms] OR "covid 19 serological testing"[All Fields] OR "covid 19 serological testing"[MeSH Terms]
OR "covid 19 testing"[All Fields] OR "covid 19 testing"[MeSH Terms] OR "sars cov 2"[All Fields] OR "sars cov
2"[MeSH Terms] OR "severe acute respiratory syndrome coronavirus 2"[All Fields] OR "ncov"[All Fields] OR "2019
ncov"[All Fields] OR (("coronavirus"[MeSH Terms] OR "coronavirus"[All Fields] OR "cov"[All Fields]) AND
2019/11/01:3000/12/31[Date - Publication])) AND ("mortality”"[{MeSH Terms] OR "mortality"[All Fields] OR
"mortalities"[All Fields] OR "mortality"{MeSH Subheading]) used in this study. We received six articles, which will be
discussed during the discussion (Table 1).

RESULT

Smet et al'* showed no correlation between death and staying in a long-term care facility, having dementia or delirium,
or taking multiple medications. In multivariable logistic regression analyses, CFS, LDH, and RT-PCR Ct remained
independently associated with mortality; however, age was not one of the variables considered. Both old age and frailty
were poor survival predictors due to their lack of specificity. Mortality was significantly but weakly associated with age
(Spearman r = 0.241, P = .03) and CFS score (r = 0.282, P =.011), baseline lactate dehydrogenase (LDH; r = 0.301, P =
.009), lymphocyte count (r = -0.262, P = .02), and RT-PCR cycle threshold (Ct, r = -0.285, P =.015).
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Hewitt et al' showed frailty was found to be a more accurate predictor of disease outcomes in a large population of
Covid-19 patients admitted to the hospital than age or the presence of other medical conditions. Frailty was assessed using
clinical frailty scale (CFS) and patients were grouped according to their score (1-2=fit; 3—4=vulnerable, but not frail; 5—
6=initial signs of frailty but with some degree of independence; and 7-9=severe or very severe frailty). Compared with
CFS 1-2, the adjusted hazard ratios for time from hospital admission to death were 1.55 (95% CI 1.00-2.41) for CFS 3—
4, 1.83 (1.15-2.91) for CFS 5-6, and 2.39 (1.50-3.81) for CFS 7-9, and adjusted odds ratios for day-7 mortality were
1.22 (95% CI 0-63-2-38) for CFS 3-4, 1.62 (0.81-3.26) for CFS 5-6, and 3.12 (1.56—6.24) for CFS 7-9.

Table 1. The litelature include in this study

Author Origin Method  Sample Size Result
Smet, Belgium Retrosp 81 There was no correlation between death and staying in a long-term
20203 ective care facility, having dementia or delirium, or taking multiple
study medications. In multivariable logistic regression analyses, CFS,

LDH, and RT-PCR Ct remained independently associated with
mortality; however, age was not one of the variables considered. Both
old age and frailty were poor survival predictors due to their lack of
specificity. There was a significant correlation between survival and
the use of a multivariable model that included age, CFS, LDH, and

viral load.
Hewitt, UK Prospec 1,559 Compared with CFS 1-2, the adjusted hazard ratios for time from
2020 tive hospital admission to death were 1.55 (95% CI 1.00-2.41) for CFS
study 34, 1.83 (1.15-2.91) for CFS 5-6, and 2.39 (1.50-3.81) for CFS 7—

9, and adjusted odds ratios for day-7 mortality were 1.22 (95% CI
0-63-2-38) for CFS 34, 1.62 (0.81-3.26) for CFS 5-6, and 3.12
(1.56-6.24) for CFS 7-9.

Owen, UK Retrosp 1,071 Mean ED age was 79.7 and 49.4% were women. All-cause mortality
20215 ective (by 30 days) rose from 9 (not frail) to 33% (severely frail) in the
study COVID-negative cohort, but was around 60% in the COVID-positive

cohort. In adjusted analyses, the death hazard ratio for Covid-19 was
7.3 (95% CI: 3.00, 18.0), with age, comorbidities, and illness severity
making small contributions.

Mareng Italy Retrosp 91 72% of hospitalized patients with delirium died, compared to 31.8%
oni, ective without. Patients with delirium were four times more likely to die
2020'¢ study during hospitalization than those without (OR = 3.98; 95%CI = 1.05—

17.28; p =0.047).
Aw, UK Retrosp 664 Worse baseline frailty was associated with increased mortality risk (p
2020"7 ective =0.004). CFS 4 and 5 patients had non-significantly higher mortality
study risks than CFS 1-3 patients. CFS 6 patients had a 2.13-fold (95% CI

1.34-3.38) increased mortality risk compared to CFS 1-3 patients (p
=0.001 and 0.016, respectively).

Rawle, UK Retrosp 134 Mortality was more likely with increasing frailty (OR 1.25, 95% CI
20208 ective 1.00, 1.58, P = .049) and those presenting with anorexia (OR 3.20,
study 95% CI11.21, 10.09, P =.028).

Even after taking into account all of the variables, a worse baseline frailty was associated with an increased risk of
mortality (p = 0.004). Patients diagnosed with CFS 4 and CFS 5 had increased mortality risks, but these increases were
not statistically significant when compared to patients diagnosed with CFS 1-3. Patients diagnosed with CFS 6 had an
increased mortality risk of 2.13 times (95% confidence interval [CI]: 1.34-3.38), while those diagnosed with CFS 7-9
had an increased mortality risk of 1.79 times (95% confidence interval [CI]: 1.12-2.88) (p = 0.001 and 0.016,
respectively).”
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Figure 1. Article search flowchart

Residents of care homes were significantly less likely to cough (46.9% vs. 72.9%, P = 0.002) but significantly more likely
to present with delirium (51.6% vs. 31.4%, P = 0.018), in particular hypoactive delirium (40.6% vs. 24.3%, P = 0.043).
Mortality was more likely to occur with increasing frailty (odds ratio 1.25, 95% confidence interval [CI] 1.00, 1.58, P =
0.049) and with those presenting with anorexia (odds ratio 3.20, 95% confidence interval [CI] 1.21, 10.09, P = 0.028).
There was no correlation between residential status and either the rate of mortality or the length of stay.'8

The patients' mean age when they arrived at the ED was 79.7 years old, and 49.4% of them were female. In the COVID-
negative cohort, the all-cause mortality rate (by 30 days) increased from 9 (not frail) to 33% (severely frail), whereas in
the COVID-positive cohort, the all-cause mortality rate was around 60% for all frailty categories. When adjusted for age,
comorbidities, and illness severity, the hazard ratio for death in those with Covid-19 compared to those without Covid-
19 was 7.3 (95% confidence interval: 3.00, 18.0). This was significantly higher than the hazard ratio for death in those
without Covid-19.13

Marengoni, et al (2020) showed 72% of patients who were hospitalized with delirium passed away during their stay, in
comparison to only 31.8% of patients who did not have delirium. The odds ratio for patients with delirium was 3.98, with
a 95% confidence interval ranging from 1.05 to 17.28, according to a multivariate logistic regression model that took into
account potential confounding factors. Patients without delirium had a risk of death during their hospital stay that was
only 0.047 times higher.'®

DISCUSSION

The deterioration of physiological functions that comes with getting older is one of the primary causes of a vulnerable
state of life, and aging itself is one of the primary factors that determines pathological aging. "Progressive age-related
decline of body functions resulting in vulnerability and reduced resilience to physical and mental stressors with an
increased risk of negative health outcomes" is how the World Health Organization (WHO) defines frailty. In addition to
this, frailty has been defined as an accumulation of deficits in a variety of physiological systems. At the moment, there is
no one particular method that is considered to be the gold standard for determining frailty; rather, a variety of methods
are required to diagnose this condition. We need a clinical picture that is more comprehensive than just looking at
chronological age.!'*?°

The term "frailty" refers to "a medical syndrome with multiple causes and contributors that is characterized by diminished
strength, endurance, and reduced physiologic function that increases an individual's vulnerability for developing increased
dependency and/or death." This definition describes frailty as "a medical syndrome with multiple causes and contributors
that is characterized by diminished strength, endurance, and reduced physiologic function.”!%%
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Figure 2. Percentage of patient mortality in all studies

The prevalence of frailty in patients who are middle-aged and older varies depending on the method used to identify
frailty as well as the particular population; however, it is estimated to be somewhere around forty percent. The risk of
becoming frail increases with age, but it is not impossible for younger adults to experience it. In addition, there is a
significant body of evidence suggesting that frailty is associated with worse patient outcomes for those who are admitted
to the hospital for medical or surgical reasons, as well as for patients who require intensive care. As a consequence of
this, it is gaining popularity as a trigger for the allocation of specialized resources, as an aid in making decisions about
pathways, and as a method for collaborative decision making.!-?

During the Covid-19 pandemic, the frailty assessment using the CFS is recommended by the guidelines in the UK. The
CFS is a straightforward, speedy, and user-friendly frailty assessment tool; however, it has not been adequately validated
for use with individuals under the age of 65 or with those who have learning disabilities. Other frailty measures are
available for inpatient frailty assessment; however, completing these measures typically takes more time and/or they rely
on data that is routinely collected to determine the frailty score. Despite the fact that other frailty assessments could have
been helpful during this pandemic, we did not feel it was appropriate to conduct an analysis of them because there was a
lack of research evidence. Additionally, evidence regarding the validated use of the CFS in the frailty assessment of
people with Covid-19 is provided by this study.????

According to more recent research, an association between an older age and an increased risk of mortality was found to
be significant but weak. It has been reported that nonagenarians and centenarians have lived through Covid-19
outbreak.?*?* Smet et al finding was that frailty was significantly, albeit weakly, associated with a higher risk of mortality
in Covid-19 patients. This was the most important finding that we made (multivariate odds ratio for mortality with each
higher CFS point: 1.75.) A significant number of patients who were extremely frail were able to survive (72%), and the
CFS by itself had poor specificity and no useful cut-off for the prediction of mortality. Frailty, as measured by the Frailty
Index, was associated with in-hospital mortality or admission to the ICU in a study that was conducted in Italy not too
long ago. The study looked at 105 Covid-19 patients and found that this association held true regardless of the patients'
ages or genders.26

This suggests that there is something unique about Covid-19 infection that makes it such a dominant influence over
outcomes, especially in comparison to other prognostic indicators that have been well-established for a long time (age,
sex, comorbidities and frailty). Even in younger people, it has been reported that Covid-19 infection can cause severe
overpowering conditions such as acute respiratory distress syndrome and failure of multiple organs.?”-?

These conditions are thought to be mediated by a 'cytokine storm," which is the uncontrolled systemic inflammatory
response that results from the release of large amounts of pro-inflammatory cytokines and chemokines. It should not come
as a surprise that the mortality rate of elderly people with frailty is high in relation to Covid-19 because of their
susceptibility to functional decline in response to a "apparently innocuous insult," such as a minor infection or the side
effect of a medication. Because of this susceptibility, the mortality rate of elderly people with frailty is high in relation to
Covid-19.2930

The decline of physiologic reserve in immune, metabolic, and neuromuscular systems is characteristic of frailty, which
can be recognized by an increasing susceptibility to the negative effects of stress. The SARS-COV-2 virus enters the body
when it binds to the ACE2 receptor that is located on the surface of host cells. In the meantime, ACE2 is widely expressed
in a wide variety of cell types throughout the body in numerous organs, including the lungs, heart, kidneys, and
intestines.3!:32

Previous research has shown that patients with COVID-19 exhibited severe organ injuries, with 14.0% of them suffering
from respiratory distress syndrome, 15.0% of them experiencing cardiac injury, 15.7% of them experiencing hepatic
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injury, and 13.7% of them experiencing renal injury. Patients diagnosed with COVID-19, particularly elderly patients,
may therefore have a tendency to be frail. According to the findings of Woolford et al., patients who tested positive for
COVID-19 had a 1.4-fold increased risk of frailty.!?

The elderly population is a unique subset of the overall population because of the specific characteristics that set them
apart from the rest of the population. When compared to the general population, older adults, and especially those who
are frail, have a more compromised immune system, less diversity in their gut microbiota, and a longer-standing
inflammatory status. These contributing factors help to make Covid-19 as severe as it is, which also contributes to the
high mortality rate.!’ In addition, frailty in COVID-19 patients is associated with poor outcomes, mortality while in the
intensive care unit (ICU), re-admission, and short survival after being discharged from the ICU. In addition, frailty is
associated with a poor response to vaccination as well as an increased risk of side effects; for this reason, it may be
reasonable to screen older adults for frailty prior to vaccination as a precautionary measure. >34

CONCLUSION

One of the primary contributors to a precarious state of life as a result of the gradual loss of physiological functions and
a key factor in the development of pathological aging is simply getting older. In this particular study, the overall mortality
rate for patients was found to be 38.3% on average.
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