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SUMMARY

Background: Diagnosis and screening of frailty, a condition characterized by an increased vulnerability to
adverse outcomes of COVID-19, has emerged as an essential clinical tool which is strongly recommended
by healthcare providers concerned with hospitalized elderly population. The data showing the role of
frailty in patients infected with COVID-19 is needed.
Methods: This was a nationwide cohort study conducted at all hospitals in Turkey. All COVID-19 hospital-
ized patients (> 65 years) were included. Patients who were alive and not discharged up to July 20, 2020,
were excluded. The frailty was assessed by using the “Hospital Frailty Risk Score” (HFRS). Patients were
classified into three risk groups of frailty based on previously validated cut points as low (<5 points),
intermediate (5-15 points), and high (>15 points). Additionally, patients who had the HFRS of >5 were
defined as frail. The primary outcome was in-hospital mortality rates by frailty group.
Results: Between March 11, 2020, and June 22, 2020, a total of 18,234 COVID-19 patients from all of 81
provinces of Turkey were included. Totally, 12,295 (67.4%) patients were defined as frail (HFRS of >5)
of which 2,801 (15.4%) patients were categorized in the highest level of frailty (HFRS of >15). Observed
in-hospital mortality rates were 697 (12.0%), 1,751 (18.2%) and 867 (31.0%) in low, intermediate and high
hospital frailty risk, respectively (p<0.001). Compared with low HFRS (<5), the adjusted odds ratios for
in-hospital mortality were 1.482 (1.334-1.646) for intermediate HFRS (5-15) and 2.084; 95% CI, 1.799-
2.413 for high HFRS (>15).
Conclusions: As a claims-based frailty model, the HFRS provides clinicians and health systems, a stan-
dardized tool for an effective detection and grading of frailty in patients in COVID-19. A frailty-based
tailored management of the older population may provide a more accurate risk categorization for both
therapeutic and preventive strategies.

© 2020 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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Introduction

The novel severe acute respiratory syndrome coronavirus-2 dis-
ease (COVID-19) pandemic has brought an enormous burden to
current healthcare systems worldwide with poor outcomes espe-
cially among older people.! However, other comorbidities besides
age were shown to affect the prognostic risk, suggesting that we
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tation of frailty using appropriate tools in clinical practice to de-
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termine health outcomes should constitute the cornerstone of pa-
tient management.> Thus, the notion of frailty as a determinant
of an increased vulnerability comes back to the center of the de-
bate, especially for its eligibility as a predictor of adverse outcomes
in older patients with COVID-19.#> Although frailty has shown to
be a reliable predictor of clinical and healthcare-related outcomes
in various conditions,% the outcomes of frail older patients diag-
nosed with COVID-19 remain unclear and arguable.8-13

In the current study, we aimed to assess the prevalence of
frailty, the predictive value of frailty for adverse outcomes if
any, and lastly, the value of adding frailty to the contemporary
comorbidity-based risk adjustment tools in our nationwide COVID-
19 patients.

Material and Methods
Study Cohort

All hospitalized patients aged >65 years old with at least one
positive reverse transcriptase-polymerase chain reaction (RT-PCR)
test for COVID-19 between March 11, 2020, and June 22, 2020,
were planned to be included in the study. For patients with re-
current hospitalizations, the index admission was included in the
analyses. Patients with missing dates of admission or discharge
were excluded. Baseline comorbidities were identified using codes
from the International Statistical Classification of Diseases, Tenth
Revision, Clinical Modification (ICD-10-CM) (Supplemental Table
1). All covariates were ascertained using ICD-10-CM codes from 2-
years before the date of index admission for COVID-19. All these
data were obtained from two different national digital health
record systems, including the “Public Health Management System
module” (PHMS) to collect COVID-19 specific data and the “e-
Pulse” system to obtain ICD-10-CM codes in the last two years
which were explained in detail below. The Turkish Ministry of
Health approved the study with a waiver of informed consent for
retrospective data analysis.

National Data Collection

Since the year 2014, the Ministry of Health has set up health
data warehouses covering the whole country and plans to use in-
formatics applications through data obtained from the center. In
2015, the Ministry of Health established the “e-Pulse” system as a
national health information system, which can be accessed only by
authorized persons and institutions, which has a broad bandwidth
and covers the whole country.'* Since Turkey operates a manda-
tory universal system called General Healthcare Insurance (GHI),
all Turkish residents can receive medical services free of charge by
the Social Security Institution (SSI).

All study data were recalled from the abovementioned central-
ized national database, which was controlled by the Turkish Min-
istry of Health. Ministry of Health presents services using Big Data
technology, and these systems are also integrated into each other:
e-Pulse and National Healthcare Information System (NHIS). These
services enable officers and individuals to reach and use health
records, make appointments with the hospitals and doctors, and
track their reports. On January 22, 2020, COVID-19 Scientific Ad-
visory Board for the Turkish Ministry of Health was set up, and
COVID-19 dedicated PHMS was created as a real-time centralized
national health registry system for all healthcare providers for out-
break surveillance during COVID-19 era.!> The inclusion of a case
tracking module into the PHMS allowed a constant monitoring of
all the possible COVID-19 cases, of people who came from abroad
and need isolation at home, and of people who came into con-
tact with COVID-19 cases. The monitoring process included all the
phases from the COVID-19 detection to the hospitalization.!” As of
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March 17, 2020, the data has been entered retrospectively to en-
able access to the old data through module.!

Assessment of Frailty

The frailty was assessed by using the “Hospital Frailty Risk
Score” (HFRS), which was previously developed and validated in an
older British cohort.'® The calculation of HFRS was based on one or
more of 109 ICD-10-CM diagnosis codes (Supplemental Table 2)
recalled from all diagnosis codes of any hospitalization within the
last two years. According to calculated HFRS, patients were clas-
sified into three frailty risk groups based on previously validated
cut points as low (<5 points), intermediate (5-15 points), and high
(>15 points).'® Additionally, patients who had the HFRS of >5 were
defined as frail.’6

Study Outcomes

The primary outcome of the study was in-hospital all-cause
mortality. The secondary outcomes of the study were a long length
of hospital stay (long-LOS) defined as hospitalization for more than
ten days, the requirement for the intensive care unit (ICU), and me-
chanical ventilation (MV). To ensure consistent ascertainment that
all outcomes were correctly identified, patients who were not dis-
charged up to July 20, 2020, were excluded.

Statistical Analysis

Continuous and categorical variables are presented as mean
(SD) and count (percentage), respectively. We used independent
t-test for continuous variables to analyze the difference between
survivors and non-survivors. We compared primary and sec-
ondary outcomes among frailty risk categories defined as low-risk,
intermediate-risk, and high-risk using analysis of variance tests as
appropriate. Multivariable logistic regression models after adjust-
ment for age, sex, and comorbidities were constructed to assess
the independent association of frailty risk categories with study
outcomes. Additionally, in sensitivity analyses, HFRS (as a contin-
uous variable) was used to evaluate the association of frailty with
study outcomes.

As a sensitivity analysis, restricted cubic spline curves with five
knots were used to show the non-linear associations of HFRS with
outcomes. For each outcome, Harrell’'s concordance statistics (c-
statistics) were used to assess model discrimination, and the im-
provement in discrimination with the addition of the frailty risk
categories was evaluated by the change in the c-statistic and the
DelLong test.'”-8 An integrated discrimination improvement (IDI)
metric was also used to assess the increase in discrimination of
the augmented models.'® All statistical analyses were performed
in STATA version 15.1 (Stata Corporation, College Station, TX, USA).
Statistical significance was defined as a p-value of less than 0.05.

Results
Overall Results

A total of 18,234 patients from all of 81 provinces of Turkey
were included in the final analyses. The geographic distribution of
the patients according to provinces’ population was shown in Sup-
plemental Figure. The mean (SD) age of the study population was
74.1 (7.4) and 53.4 % were women (n =9,736). Hypertension (78.8%,
n=14,376), coronary artery disease (39.3%, n=7,175), chronic ob-
structive pulmonary disease (35.9%, n=6,543) and diabetes mellitus
(36.2%, n=6,604) were the most frequent comorbidities seen in the
study population. Baseline demographics and clinical comorbidities
were represented in Table 1.
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Table 1
Baseline characteristics of patients according to mortality.
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Overall (n=18,234)

Survivors (n=14,919)  Non-survivors (n=3,315)  p value

Age, mean (SD)

Sex, n(%)

Female

Male

Comorbidities, n(%)

Coronary Artery Disease

Coronary Artery Bypass Graft
Congestive Heart Failure

Valvular Heart Disease

Hypertension

Peripheral Vascular Disease
Cerebrovascular Disease

Chronic Obstructive Pulmonary Disease
Diabetes Mellitus

Liver Disease

Renal Failure

Iron Deficiency Anemia

Rheumatoid Disease

Peptic Ulcer Disease

Depression

Cancer

Substance Abuse

Alcohol Abuse

Acquired Immunodeficiency Syndrome
Hospital Frailty Risk Score, mean (SD)

Frail (Hospital Frailty Risk Score >5), n(%)

74.1 (7.4)

9,736 (53.4%)
8,498 (46.6%)

7,175 (39.3%)
295 (1.6%)
2,720 (14.9%)
408 (2.2%)
14,376 (78.8%)
1,450 (8.0%)
3,446 (18.9%)
6,543 (35.9%)
6,604 (36.2%)
503 (2.8%)
1,598 (8.8%)
4,957 (27.2%)
810 (4.4%)
1381 (7.6%)
3,971 (21.8%)
1,421 (7.8%)
12 (0.1%)

14 (0.1%)

2 (<1%)

8.9 (7.0)
12,295 (67.4%)

734 (7.1) 77.4 (7.9) <0.001
8,350 (56.0%) 1,386 (41.8%) <0.001
6,569 (44.0%) 1,929 (58.2%)

5,582 (37.4%) 1,593 (48.1%) <0.001
213 (1.4%) 82 (2.5%) <0.001
1,851 (12.4%) 869 (26.2%) <0.001
306 (2.1%) 102 (3.1%) <0.001
11,626 (77.9%) 2,750 (83.0%) <0.001
1091 (7.3%) 359 (10.8%) <0.001
2,540 (17.0%) 906 (27.3%) <0.001
5,209 (34.9%) 1,334 (40.2%) <0.001
5,274 (35.4%) 1,330 (40.1%) <0.001
388 (2.6%) 115 (3.5%) 0.006
1033 (6.9%) 565 (17.0%) <0.001
4,026 (27.0%) 931 (28.1%) 0.20
668 (4.5%) 142 (4.3%) 0.62
1126 (7.5%) 255 (7.7%) 0.78
3,121 (20.9%) 850 (25.6%) <0.001
1,037 (7.0%) 384 (11.6%) <0.001
7 (<1%) 5 (0.2%) 0.035
10 (0.1%) 4(0.1%) 0.31

2 (<1%) 0 (0.0%) 0.50
8.4 (6.5) 11.6 (8.2) <0.001
9,697 (65.0%) 2,598 (78.4%) <0.001

Table 2
List of ICD-10-CM codes, number of points to create the Hospital Frailty Risk Score and prevalence according to mortality.
Survivors Non-survivors
Codes  Definition Point  n=14,919 n=3,315 p value
FOO Dementia in Alzheimer 7e1 657 (4.4%) 333 (10.0%) <0.001
G81 Hemiplegia 404 209 (1.4%) 95 (2.9%) <0.001
G30 Alzheimer’s disease 4e0 976 (6.5%) 472 (14.2%) <0.001
169 Sequelae of cerebrovascular disease (secondary codes) 3e7 295 (2.0%) 146 (4.4%) <0.001
R29 Other symptoms and signs involving the nervous and musculoskeletal systems (R29¢6 Tendency to 3e6 78 (0.5%) 20 (0.6%) 0.57
fall)

N39 Other disorders of urinary system (includes urinary tract infection and urinary incontinence) 3e2 5,096 (34.2%) 1,244 (37.5%) <0.001
FO05 Delirium, not induced by alcohol and other psychoactive substances 3e2 194 (1.3%) 72 (2.2%) <0.001
w19 Unspecified fall 302 1,077 (7.2%) 301 (9.1%) <0.001
S00 Superficial injury of head 3e2 105 (0.7%) 28 (0.8%) 0.39
R31 Unspecified hematuria 3e0 345 (2.3%) 111 (3.3%) <0.001
B96 Other bacterial agents as the cause of diseases classified to other chapters (secondary code) 2¢9 37 (0.2%) 18 (0.5%) 0.005
R41 Other symptoms and signs involving cognitive functions and awareness 207 59 (0.4%) 20 (0.6%) 0.099
R26 Abnormalities of gait and mobility 206 175 (1.2%) 72 (2.2%) <0.001
167 Other cerebrovascular diseases 206 2,046 (13.7%) 734 (22.1%) <0.001
R56 Convulsions, not elsewhere classified 26 9 (0.1%) 4 (0.1%) 0.24
R40 Somnolence, stupor and coma 205 16 (0.1%) 19 (0.6%) <0.001
T83 Complications of genitourinary prosthetic devices, implants and grafts 204 1(<1%) 0 (0.0%) 0.64
S06 Intracranial injury 204 31 (0.2%) 18 (0.5%) <0.001
S42 Fracture of shoulder and upper arm 2e3 107 (0.7%) 28 (0.8%) 0.44
E87 Other disorders of fluid, electrolyte and acid-base balance 203 418 (2.8%) 244 (7.4%) <0.001
M25 Other joint disorders, not elsewhere classified 203 5,465 (36.6%) 1,090 (32.9%) <0.001
E86 Volume depletion 2e3 9 (0.1%) 4 (0.1%) 0.24
R54 Senility 202 644 (4.3%) 289 (8.7%) <0.001
FO3 Unspecified dementia 2e1 487 (3.3%) 249 (7.5%) <0.001
w18 Other fall on same level 2e1 231 (1.5%) 56 (1.7%) 0.56
Z75 Problems related to medical facilities and other health care 2e0 124 (0.8%) 20 (0.6%) 0.18
Fo1 Vascular dementia 20 205 (1.4%) 89 (2.7%) <0.001
S80 Superficial injury of lower leg 20 89 (0.6%) 20 (0.6%) 0.96
Lo3 Cellulitis 2e0 530 (3.6%) 168 (5.1%) <0.001

The score presents the top 29 codes, each of which contributes > 2 points. (All covariates are presented in Supplemental Table 2)

Hospital Frailty Risk Score

The top 29 ICD-10 codes of which contributes >2 points to
HFRS are shown in Table 2 (all covariates are presented in Sup-
plemental Table 2).
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The HFRS ranged from 0 to 53, with a mean (SD) HFRS of 8.9
(7.0). The distribution of the HFRS was presented in Figure A. A
total of 2,801 (15.4%) patients were categorized in the highest level
of frailty (HFRS of >15). Furthermore, 12,295 (67.4%) patients were
defined as frail (HFRS of >5) (Fig. 1).



H. Kundi, EH.0. Cetin, U. Canpolat et al.

(@) .10
Non-Frail | Frail

Density

0 5 10

15

Journal of Infection 81 (2020) 944-951

T T T T
20 25 30 35 40 45 50
Hospital Frailty Risk Score

Fig. 1. Distribution of the HFRS among the study population and the association of the HFRS with outcomes (Red line indicates the cutoff score “5” for frailty).
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Fig. 1. Continued
Table 3
Outcomes of the Study Population According to Hospital Frailty Risk Score Categories.
Hospital Frailty Risk
Low Risk (<5) Intermediate Risk High Risk (>15)
Overall n=18,234 n=>5,814 (31.9%) (5-15) n=9,619 (52.8%) n=2,801 (15.4%) p value
Primary Outcome, n(%)
All-cause Mortality 3,315 (18.2%) 697 (12.0%) 1,751 (18.2%) 867 (31.0%) <0.001
Secondary Outcomes, n(%)
Long-length stay, (>10 days) 5,841 (32.0%) 1,695 (29.2%) 3,119 (32.4%) 1,027 (36.7%) <0.001
Intensive care unit 4,510 (24.7%) 975 (16.8%) 2,397 (24.9%) 1,138 (40.6%) <0.001
Invasive mechanical 3,080 (16.9%) 650 (11.2%) 1,653 (17.2%) 777 (27.7%) <0.001

ventilation

Study Outcomes

The primary outcome was observed in 3,315 (18.2%) patients.
The in-hospital mortality rates were 12.0%, 18.2%, and 31.0% in low,
intermediate, and high HFRS categories, respectively (p<0.001).
Similarly, the secondary outcomes were also significantly higher in
the high HFRS category as compared to moderate and low HFRS
categories (p<0.001) (Table 3).
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After adjustment for age, sex and comorbidities, the HFRS of
>15 (compared with an HFRS of <5), was associated with a higher
risk of in-hospital mortality (aOR, 2.084; 95% CI, 1.799-2.413,
p<0.001), long-LOS (aOR, 1.317; 95% CI, 1.169-1.483, p<0.001), ICU
(aOR, 2.221; 95% CI, 1.951-2.527, p<0.001), and invasive MV re-
quirement rates (aOR, 1.769; 95% CI, 1.531-2.046, p<0.001). In sen-
sitivity analyses, similar findings were observed when frailty as-
sessed as a continuous scale (Table 4).
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Table 4
Multivariable logistic regression analyses results.
Adjusted Odds Ratio (95% CIs)  p value
All-cause Mortality
Hospital Frailty Risk Score 1.036 (1.029-1.043) <0.001
Hospital Frailty Risk Categories <0.001
- Low risk (<5), reference 1.00
- Intermediate-Risk (5-15) 1.482 (1.334-1.646)
- High-Risk (>15) 2.084 (1.799-2.413)
Long-length stay, (>10 days)
Hospital Frailty Risk Score 1.016 (1.010-1.022) <0.001
Hospital Frailty Risk Categories <0.001
- Low risk (<5), reference 1.00
- Intermediate-Risk (5-15) 1.152 (1.067-1.243)
- High-Risk (>15) 1.317 (1.169-1.483)
Intensive care unit
Hospital Frailty Risk Score 1.041 (1.034-1.047) <0.001
Hospital Frailty Risk Categories <0.001
- Low Risk (<5), reference 1.00
- Intermediate-Risk (5-15) 1.460 (1.334-1.598)
- High-Risk (>15) 2.221 (1.951-2.527)
Invasive mechanical ventilation
Hospital Frailty Risk Score 1.031 (1.024-1.039) <0.001
Hospital Frailty Risk Categories <0.001

- Low Risk (<5), reference 1.00
- Intermediate-Risk (5-15) 1.376 (1.240-1.527)
- High-Risk (>15) 1.769 (1.531-2.046)

Models adjusted for age, sex, and comorbidities

Improvement in Risk Adjustment

After adding HFRS, discrimination, and performance of the
models were significantly improved when assessed by DeLong and
IDI tests for each outcome (Table 5). Besides, after adjustment for
age, sex and comorbidities, primary and secondary outcomes rates
[in-hospital mortality (Figure B); long-LOS (Figure C); ICU (Figure
D); invasive MV requirement (Figure E)] monotonically increased
with an increasing HFRS.

Discussion

To the best of our knowledge, this is the first research to
demonstrate the usefulness of the HFRS for risk stratification at
hospital admission in elderly patients with COVID-19. In our study,
frailty, as determined by the HFRS, was associated with a higher
risk of adverse outcomes including in-hospital mortality, long-LOS,
the requirement of ICU, and invasive MV in elderly COVID-19 pa-
tients. Nearly 15% of COVID-19 patients were at the highest cat-
egory of frailty. The addition of this ICD-10 claims-based frailty
score significantly improved the prediction of both primary and
secondary adverse outcomes when added to traditional comorbidi-
ties. Identifying older people with frailty and improving their care
and support can be addressed by anticipatory guidance and early
intervention to reduce high-risk clinical outcomes.

Table 5
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The COVID-19 pandemic has led to an unexpected and alarming
load to the global healthcare systems worldwide. There was a de-
bate in many countries about the prioritization of critical care for
patients who will get the most benefit to save the highest number
of lives.2? Thus, it is crucial to determine who would benefit most
from intensive care and ventilator support and allocation of scarce
resources.?! However, this concept is both practically and ethically
challenging.?? The different strategies have been adopted in differ-
ent countries with selective admission of younger patients, and do-
not-resuscitate labeling has highlighted the problem of “ageism”.'?

Data from the United States and China showed that people aged
older than 65 years represent half of the hospital admissions, more
than half of the admissions to the ICU, and account for 80% of
deaths related to COVID-19.23-24 Thus, it is clear that older peo-
ple are at an increased risk for adverse outcomes due to COVID-
19.1'2 However, contradictory study findings for elderly patients
have also been reported in which older patients were discharged
uneventfully.?> Therefore, chronological age-based criteria alone for
risk stratification and in the decision-making process of COVID-19
patients seem to be inadequate at best, misleading at worst, and
a more comprehensive approach is necessary.>*26 The clinicians
should consider baseline rather than the current status of patients
with a critical illness.?” Guidelines strongly suggest assessing the
frailty for all elderly hospitalized patients.3-'2:28 Thus, implemen-
tation of the frailty as an indicator of vulnerability has come back
to our mind, especially for its ability to predict adverse outcomes
in older patients with COVID-19.

In our study, we used the HFRS to assess the frailty in older
COVID-19 patients which is a rapid, standardized, automated, and
cost-efficient scale of frailty in hospitalized patients. This frailty
scale brings more statistical power due to encompassing all pa-
tients rather than a selection of specific groups, the use of big
data, and a large number of variables. It was internally and ex-
ternally validated in several cohorts.'6-2° However, its accuracy de-
pends on the correct coding in the electronic recordings. There was
no data about the role of HFRS in COVID-19 patients. Availability of
a mandatory nationwide GHI and centralized national database all
over Turkey was an advantage of our study to analyze big data in
COVID-19 patients.

More than two-thirds of the included patients (67.2%) were
frail in our study using HFRS which was higher than the recent
multi-center study using the Clinical Frailty Scale (CFS) (49.2%)
among the COVID-19 patients (COPE study).’° The difference pri-
marily thought to be due to differences in study populations and
methodology. In the COPE study, all-comers with COVID-19 aged
>18 years have been included compared to enrolling aged >65
years in our study. Additionally, the CFS is based on the eval-
uation of patient abilities before two weeks from hospital ad-
mission.?? Even if the CFS integrates items such as comorbid-
ity, cognitive impairment, and disability>® the HFRS could be a
more useful screening tool since it is based on the longitudinal
data derived from ICD-10 codes in patient’s 2-years prior medical
history.'6

Discrimination of the models and the performance of improvement after adding frailty on outcomes.

C-statistics without Hospital

C-statistics with Hospital

Frailty Risk Score Frailty Risk Score DeLong p-value IDI (SE) IDI p-value
Primary Outcome
All-cause Mortality 0.70 (0.69-0.72) 0.73 (0.72-0.74) <0.001 0.081 (0.006) <0.001
Secondary Outcomes
Long-length stay (>10 days) 0.59 (0.58-0.60) 0.61 (0.60-0.61) 0.045 0.012 (0.003) <0.001
Intensive care unit 0.67 (0.66-0.68) 0.70 (0.69-0.70) <0.001 0.080 (0.008) <0.001
Invasive mechanical ventilation 0.66 (0.65-0.68) 0.68 (0.67-0.69) <0.001 0.052 (0.007) <0.001

IDI: Integrated Discrimination Improvement, SE: Standard Error
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Mortality in our study was 18.2%, which was lower than the
current mortality estimates ranged between 21 to 28.3% for COVID-
19 globally.2>3! In a study from China including 1,099 patients
with COVID-19 (15.1% aged of >65 years), the composite outcomes
of ICU admission, invasive MV, and death were reported around
49.2%, but frailty has not been assessed.>’ Despite a significant
amount of requirement for ICU admission and invasive MV, the
reasons for the relatively lower rate of mortality in our study might
be explained by early capturing of patients at high risk living in
care homes and living homes.>® It also highlights the importance
of more intense testing of caregivers to break transmission to the
elderly and frail.3*

In the management of COVID 19, the detection of high-risk pa-
tients facilitates to plan an individualized therapy considering an
early admission to ICU and also determines the comorbidities that
may worsen the course of the disease and should be intervened
if there is any reversible or correctable factor. In case of frailty
caused by a reversible situation, the identification of these pa-
tients and further treatments with several targeted interventions
can prevent the transition from the pre-frail condition to an en-
tirely symptomatic, more vulnerable phase of frailty.>> Based on
the modified or reversed frailty parameters may directly translate
into better treatment outcomes.?-3¢

Limitations

Our study should be interpreted with some limitations. First,
physiological measures of frailty, dynamic functional states, care-
giver features, and temporal changes due to acute illness were not
able to be captured in claims data. Therefore, the HFRS may not
comprehensively measure frailty for all patients. Second, the HFRS
can only be calculated after the first admission to the hospital.
Third, it is also unclear whether the HFRS is a truly a measure-
ment of frailty or complex comorbidity index. Fourth, the hetero-
geneity of the study population is another limitation of the study.
Last, the administrative coding may misclassify some comorbidi-
ties and complications compared with prospective collection using
standard clinical trial definitions.

Conclusion

The HFRS enables a standardized tool for clinicians and health
care systems to detect and effectively stratify the frailty in elderly
patients with COVID-19. Frailty-based tailored management of the
older population may provide a more accurate risk categorization
for both therapeutic and preventive strategies. Aware of the possi-
bility of a second wave of COVID-19, immediate preparation is es-
sential to overcome frailty since it is shown that adding frailty to
age, sex, and baseline comorbidities significantly improved prog-
nostic assessment.
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