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ABSTRACT

The majority of fatal cases of SARS-CoV-2 was concen-
trated among older patients. We aimed at assessing risk factors
contributing to mortality in this population. A retrospective
study including 584 COVID-19 patients aged >80 years hos-
pitalized between October 10" 2020 to May 4% 2021 at Os-
pedale di Circolo (Varese, Italy) and Ospedale Galmarini
(Tradate, Italy) was conducted. Evaluation of risk factors as-
sociated with in-hospital mortality was the primary endpoint.
509 patients were considered. Median age was 86 [82-89]
years. Almost half of the patients (n=241) suffered from >3 co-
morbidities. Overall in-hospital mortality was 39.7% (n=202).
Age, chronic kidney disease (CKD), peripheral oxygen satu-
ration at admission, and high-flow oxygen during hospital stay
independently predicted in-hospital mortality. Overall mortal-
ity at 6 months was 57.8% (n=294) and increased with increas-
ing age and number of comorbidities (P<0.05). Age, CKD, and
dementia independently predicted 6-month mortality. Age and
comorbidities predicted short- and long-term mortality in older
patients (>80 years). Stratification of patients according to age
and comorbidities might provide critical information for a bet-
ter management of elderly patients.

Introduction

Coronavirus disease 2019 (COVID-19) carried an un-
precedented challenge because of its high fatality rate and
its burden on healthcare systems worldwide.! Italy was se-
verely hit in the first phases of COVID-19 pandemic ac-
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counting for a net increase in mortality across all age
groups.” However, the majority of fatal cases was primarily
concentrated among older patients, in particular those aged
>80 years.® The clinical impact and the prevalence of mor-
tality among the elderly affected by SARS-CoV-2 have led
to dramatic consequences so that COVID-19 is turning out
to be a novel geriatric condition.* This clarifies the efforts
made by the medical community to identify the role of clin-
ical characteristics, preexisting comorbidities and other po-
tential prognostic factors, such as age and frailty, which are
related to a higher risk of poor outcomes.>® To this end,
Gemes et al. have shown that the analysis of chronic condi-
tions may figure out a projection of COVID-19 for a specific
population in a specific area, thus stressing the importance
to understand why elderly people are more prone to be in-
fected by the virus and experience poor outcomes.” Accord-
ingly, the stratification of older people according to disease
burden could optimize the management and allocation of fi-
nancial resources management and preventive strategies
against COVID-19.%

Studies specifically looking at older patients (>80 years)
are few.’ The need for a better understanding of the mecha-
nisms through which COVID-19 affects this portion of pa-
tients is still an open question, despite the vaccination
campaign improved the burden of the disease. In this study,
we aimed at describing the prevalence of short- and long-
term mortality among patients aged >80 years and associ-
ated clinical factors.

Materials and Methods
Study design

This is a retrospective study that collected data from 584
patients aged >80 years hospitalized because of COVID-19
[laboratory real-time-polymerase chain reaction (RT-PCR)
SARS-CoV-2 positivity]. Patients were included on a con-
secutive basis in a period ranging from October 10" 2020 to
May 4" 2021 from the COVID-19-dedicated Internal Med-
icine Divisions of the Ospedale di Circolo e Fondazione
Macchi (Varese, Italy) and Ospedale Galmarini (Tradate,
Italy) that are both part of the same local network (ASST
Sette Laghi, Varese, Italy).

Patients admitted to such Divisions with COVID-19
symptoms whose nasopharyngeal swab came negative
or with medical records not available or incomplete for
>50% of the hospital stay were not considered. Patients
who did not consent to participate in the study were
excluded. The study flow chart is summarized in Supple-
mentary Figure 1.

The study was conducted in accordance with the
Declaration of Helsinki (revised version 2000) and ap-
proved by the local Institutional Review Board (Valu-
tazione dell’efficacia di parametri clinici, laboratoristici e
radiologici nella predizione dell’efficacia delle terapie in
uso per il trattamento della sindrome da distress respirato-
rio acuta secondaria ad infezione da SARS-CoV-2 [REg-
istro COvid-19 asST settE LAghi, RECOSTELA; study
number 150/2021). Patients signed a written informed con-
sent before enrolment. For those who could not sign due
to his/her medical condition, a verbal consent with a wit-
ness was collected.
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Data collection

The following medical information was collected in the
database using the wHospital® InPatient electronim platform
(wHealth-Lutech Group, Cinisello Balsamo, Milan, Italy):
age, sex, length of hospital stay, past medical history, periph-
eral oxygen saturation (SpO,) at the time of hospital admis-
sion, hospital therapy, oxygen support, survival/death state,
discharge site, and hospital of admission (Varese or Tradate).
As arterial blood gas analysis was not available for all pa-
tients, we considered the fraction of inspired oxygen (FiO,)
as a proxy of the degree of respiratory failure.

Patient outcomes (survival or death) during the 6-month
follow-up were retrieved from the electronic database of
Lombardy region (Sistema Informativo Socio Sanitario,
SISS). This system was also queried to double-check patient
outcomes during the time of hospital stay.

All patients were stratified according to the Clinical frailty
scale (CFS),' that evaluates subjects according to their func-
tional capacity, level of dependence and comorbidities in a
range from 1 to 9. Patients were categorized into three groups
according to the score: fit (score 1 to 3), pre-frail (score 4),
frail (score 5 to 9) as previously reported."

Study endpoints

The primary endpoint of the study was the evaluation of
risk factors associated with in-hospital mortality. Secondary
endpoints included the evaluation of clinical factors predicting
6-month mortality and the impact of frailty on such patients.

Statistical analysis

Normality of continuous variables was evaluated using
Shapiro-Wilk test and Q-Q plots. Continuous variables that
did not follow a Gaussian distribution were expressed as me-
dian and interquartile range (IQR), while categorical variables
are presented as numbers and percentages (%). Continuous,
independent variables were analyzed through a Mann-Whit-
ney U test, whereas categorical, independent variables were
compared via a Chi-squared test or Fisher’s exact test, as ap-
propriate. Comparisons between continuous variables were
performed using Wilcoxon signed rank test or Kruskal-Wallis
test, as appropriate. The McNemar’s test was used for com-
parison of coupled categorical variables, as appropriate. Cox
proportional hazards model expressed as hazard ratio (HR)
with the corresponding 95% confidence interval (CI) using a
stepwise backward elimination model (level of significance
P<0.10 for inclusion and exclusion) was used to evaluate the
prognostic impact of clinical variables with regard to in-hos-
pital and 6-month mortality.

A two-sided P-value <0.05 was considered statistically
significant. Analyses were performed using IBM SPSS Sta-
tistics for Mac, version 27.0 (IBM CO., Armonk, NY, USA)
and GraphPad Prism, version 8.2 for Windows (GraphPad
Software, La Jolla, CA, USA, www.graphpad.com).

Results

Baseline characteristics of the cohort

Out of 584 patients, 509 patients were considered. Rea-
sons for exclusion are shown in Supplementary Figure 1. No
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differences were encountered in terms of sex and age between
included and excluded patients (P= not significant). Median
age was 86 (IQR 82-89, range 80-99) years and 16% (n=83)
of the cohort was older than 90 years, with a prevalence of
women (59.7%, n=304) (Supplementary Table 1).

The burden of comorbidities was high, with almost half
of the cohort (n=241) suffering from three or more comor-
bidities (Supplementary Figure 2). A stable distribution of co-
morbidities across age groups was recorded (Supplementary
Figure 3). Hypertension was the most frequent comorbidity
(78%, n=396), followed by dementia (30%, n=152), atrial fib-
rillation (27%, n=137), and diabetes (24%, n=120) (Supple-
mentary Table I).

The large majority of patients were classified as frail
(70.8%, n=358) (Supplementary Figure 4). No differences
were recorded in terms of demographics and comorbidities
across CFS groups (Supplementary Table 2).

Respiratory parameters and management
of COVID-19-related respiratory failure

Median SpO, at admission to COVID-19-dedicated in-
ternal medicine divisions was 95 [92-97] % in the whole co-
hort (Supplementary Table 3). Most of patients presented with
respiratory failure at emergency department admission. Al-
most 40% of them were on oxygen support other than nasal
cannulas [130 (25.7%) patients on Ventimask, 73 (14.5%) pa-
tients on non-rebreather mask, and 22 (4.4%) on continuous
positive air pressure (CPAP)] (Supplementary Table 3).

Systemic glucocorticoids were administered in a large
part of the cohort (71.9%, n=366) (Supplementary Table 4).
Due to changing recommendations based on completed stud-
ies in that period, different doses were used. Intravenous dex-
amethasone 6 mg daily was the most used formulation
(40.4%, n=205), while high-dose dexamethasone (20 mg
daily for 5 days, followed by 10 mg daily for 5 days based on
the paper by Villar ef al.) was administered in 20.9% (n=106)
of patients (Supplementary Table 4).

In-hospital mortality

The overall mortality during hospital stay was 39.7%
(n=202; Supplementary Figure 5). Mortality rate proportion-
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Bl n-hospital death B3 6-month death

Figure 1. Overall mortality across age groups. A progres-
sive increase in in-hospital and 6-month mortality was ob-
served for increasing age. ***P<(0.001 comparing
in-hospital vs. 6-month mortality. °P=0.037 across age
groups for in-hospital mortality; *P<0.001 across age
groups for 6-month mortality.
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ally increased across age groups (Figure 1) and the presence
of at least one comorbidity was associated with an increasing
risk of death as well (Figure 2) (P<0.05 for both).

When grouping our cohort by survival status during hos-
pital stay, those who died were older and frail and more fre-
quently suffered from chronic kidney disease (CKD) (Table
1). In addition, they presented more frequently SpO, <85%
at admission and needed non-rebreather mask and CPAP ei-
ther at admission or as maximum oxygen support throughout
the hospital stay (Table 2).

Variables of clinical interest were put into a Cox propor-
tional hazards model followed by a stepwise backward re-
gression to look for predictors of in-hospital mortality. At this
point, age, CKD, SpO, at admission, and FiO2 >31% (i.e.,
use of Ventimask, non-rebreather mask, or CPAP) as maxi-
mum oxygen support during hospital stay were found to in-
dependently predict death during hospitalization (Table 3).

Six-month mortality

Overall mortality at 6 months was 57.8% (n=294; Sup-
plementary Figure 5). As observed for in-hospital mortality,
the proportion of patients who died progressively increased
with age (P<0.001; Figure 1) and the number of comorbidities
(P<0.001; Figure 2). When comparing the cohort by survival
status after 6 months from hospitalization, those who died
were older (age >90 years) and more frequently suffered from
dementia (Supplementary Table 5).

In the adjusted Cox proportional hazards model, age,
CKD, and dementia came out to independently predict 6-
month mortality (Table 3).

Discussion and Conclusions

The main results of our study are: i) elderly people hos-
pitalized for SARS-CoV-2 infection during the pre-vaccina-
tion era experienced an increased mortality rate both at the
time of hospitalization and after 6 months; ii) age, CKD, and
severe respiratory failure independently predicted in-hospital
mortality; iii) age, CKD, and dementia represented independ-
ent predictors of long-term mortality.

The increased mortality rate observed in our cohort of eld-

i ;
20 In-hospital death

*kk *hk 64.3

@
<
1

% patients
8
L

I3
S
L

2 comorbidities 3 or more
comorbidities

No comorbidities 1 comorbidity

Figure 2. Overall mortality according to the number of co-
morbidities. An increasing mortality rate was observed for
both in in-hospital and 6-month time points parallel to the
number of comorbidities. ***P<0.001 comparing in-hospital
vs. 6-month mortality; *P<0.001 across number of comor-

bidities for 6-month mortality.
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erly patients appears in line with the published evidence.”!>!*

However, we found a large proportion (nearly 40%) of pa-
tients who died during the index hospital admission, that is
similar to what found by Regvat et al.,'* but different from
Steinmeyer et al., who reported data from Geriatric divisions
in France with an in-hospital mortality of 18%, that is much
lower compared to ours (39.7%).° Similar proportions of in-
hospital mortality are recorded in the COVIP (COronavirus
disease in Very elderly Intensive care Patients) study,' al-
though this study was conducted among elderly patients ad-
mitted to the intensive care unit (ICU). With this regard, our

er patients with COVID-19

data provided a peculiar overview on older patients admitted
to an acute division — internal medicine divisions that were
repurposed to treat COVID-19 patients. For this reason, our
setting of care cannot be compared with ICUs and this repre-
sents a novelty of our work, as data on older COVID-19 pa-
tients managed in non-intensive divisions are scarce in the
literature.

Age resulted an independent risk factor both for in-hos-
pital and 6-month mortality in our cohort. Accordingly, this
effect was even larger across age groups. The finding is con-
firmatory of what reported in early studies of COVID-19 eld-

Table 1. Baseline characteristics of the overall cohort according to survival status during hospital stay.

Survived n=307 Deceased n=202 P
Age, years 85 [82-89] 87 [83-90] 0.002
80-85 years, n (%) 165 (53.7) 89 (44.1) 0.037
86-90 years, n (%) 101 (32.9) 71 (35.1) 0.632
91-100 years, n (%) 41 (13.4) 42 (20.8) 0.028
Sex
Male, n (%) 125 (40.7) 80 (39.6) 0.854
Female, n (%) 182 (59.3) 122 (60.4) ’
Comorbidities
Hypertension, n (%) 242 (78.8) 154 (76.2) 0.514
Type 2 diabetes, n (%) 69 (22.5) 51(25.2) 0.522
Coronary artery disease, n (%) 48 (15.6) 36 (17.8) 0.543
Atrial fibrillation, n (%) 86 (28.0) 51(25.2) 0.540
Heart failure, n (%) 35(11.4) 34 (16.8) 0.086
Valvular heart disease, n (%) 30(9.8) 20 (9.9) 1.000
Previous stroke, n (%) 30(9.8) 28 (13.9) 0.157
COPD, n (%) 45 (14.7) 31(15.3) 0.899
Dementia, n (%) 83 (27.0) 69 (34.2) 0.093
Chronic kidney disease, n (%) 43 (14.0) 44 (21.8) 0.030
Chronic liver disease, n (%) 6(2.0) 8 (4.0) 0.267
Active cancer, n (%) 28(9.1) 13 (6.4) 0.320
Hypothyroidism, n (%) 35(11.4) 25(12.4) 0.779
Clinical Frailty Scale 5[4-7] 6 [5-7] 0.068
CFS 1 to 3 (fit), n (%) 55(17.9) 26 (12.9) 0.139
CFS 4 (vulnerable), n (%) 45 (14.7) 22 (10.9) 0.231
CFS 5 to 9 (frail), n (%) 205 (66.8) 152 (75.2) 0.048
Length of hospital stay, days 10 [6-16] 7 [4-12] <0.001

CFS, Clinical frailty scale; COPD, chronic obstructive pulmonary disease.

Table 2. Respiratory parameters according to survival status during hospital stay.

Survived (n=307) Deceased (n=202) P
SpO, at admission 96 [94-97] 94 [91-96] <0.001
SpO, >95%, n (%) 156 (53.4) 66 (35.3) <0.001
SpO, 91 to 95%, n (%) 110 (35.8) 79 (39.1) 0.455
SpO, 85 to 90%, n (%) 21(6.8) 30(14.9) 0.004
SpO, <85%, n (%) 5(1.7) 12 (6.4) 0.010
Oxygen support at admission
Nasal cannulas, n (%) 97 (31.9) 43 (21.4) 0.011
Ventimask, n (%) 76 (25.0) 54 (26.9) 0.678
Non-rebreather mask, n (%) 22(7.2) 51(25.4) <0.001
CPAP, n (%) 5(1.6) 17 (8.5) <0.001
Maximum oxygen support during hospital stay
Nasal cannulas, n (%) 103 (33.6) 25(12.4) <0.001
Ventimask, n (%) 72 (23.6) 29 (14.4) 0.012
Non-rebreather mask, n (%) 44 (14.5) 100 (49.5) <0.001
CPAP, n (%) 16 (5.2) 41 (20.3) <0.001

CPAP, continuous positive air pressure; SpO,, peripheral oxygen saturation.
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erly patients from China.!®!'” The greater susceptibility of the
elderly in developing a severe form of SARS-CoV-2 infection
could be explained by various factors. Physiological changes
affecting the respiratory system determine a decrease in the
pulmonary reserve and the defensive barrier function.'® In ad-
dition, elderly people are known to experience inflammaging,
i.e., a phenomenon for which levels of pro-inflammatory cy-
tokines (especially interleukin-1, interleukin-6, and tumor
necrosis factor) rise with increasing age.!” This couple with
immunosenescence, as advancing age leads to the disruption
of both innate and adaptive immunity.” Accordingly, in eld-
erly patients the increased reactivity and the impairment of
the immune system contribute to an unbalanced inflammatory
response, where persistent and self-sustained hyperinflamma-
tion triggers catastrophic events which predispose to multiple
organ failure.?'?

The large burden of comorbidities in our cohort is related
to older age. According to a survey by the Italian Institute of
Statistics, almost half of people aged >65 years suffers from
>3 chronic diseases, in agreement with the results of our study.
Interestingly, our findings show that the burden of comorbidi-
ties has no role on in-hospital survival, while a negative im-
pact on 6-month survival was evident. In particular, we have
observed a trend for increased mortality along with the num-
ber of comorbidities. This is in line with a Chinese study
where the presence of more comorbidities was associated with
an increased risk of death (HR from 1.7 for at least one co-
morbidity up to 2.6 for >2 comorbidities).”* While cardiovas-
cular comorbidities were the most common among patients
with COVID-19, as confirmed by several studies,*** we were
not able to confirm this finding.

CKD was independently associated with short- and long-
term mortality in our cohort. This finding appears in line with
what reported in systematic reviews and meta-analyses, where
CKD increased mortality among elderly patients with
COVID-19.2%%7 A possible explanation could be represented
by the ability of SARS-CoV-2 to infect endothelial cells, in-
cluding kidney cells. Indeed, CKD and/or the presence of im-
munosuppression in patients who underwent renal
transplantation have been indicated as risk factors for severe
COVID-19.8
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In our study, dementia showed no correlation with mor-
tality during hospitalization, while it represented the main pre-
dictor of long-term mortality. Patients affected by dementia
are susceptible to COVID-19, although causes are partially
unclear. A large meta-analysis including 119,218 hospitalized
patients with SARS-CoV-2 infection found that 9% of them
had dementia and experienced almost a 4-fold increased death
rate.”’ The increased mortality in patients with dementia may
be explained by several factors. These patients frequently suf-
fer from multiple comorbidities with poor prognosis. In ad-
dition, patients with neurodegenerative diseases presented
augmented basal cytokine levels, which may predispose to a
more severe course of COVID-19.% Several studies report
that COVID-19 may present with atypical manifestations in
people with dementia,*® thus delaying in diagnostic and ther-
apeutic approach. Finally, especially in the first phases of
COVID-19 pandemic, living in long-term care facilities and
the inability to keep adequate prevention measures and isola-
tion might have provided an additional risk of SARS-CoV-2
infection.’!

Frailty is a known predictor of all-cause and cause-spe-
cific mortality.*? In a meta-analysis, frailty was independently
associated with in-hospital mortality among COVID-19 pa-
tients.* Differently from the available literature, we were not
able to prove an association between frailty and mortality, that
was, however, an exploratory analysis. The substantial differ-
ence between the 16 retrospective studies included in the
meta-analysis and our study primarily concerns the median
age of recruited patients, which is significantly lower than
ours (68 vs. 86 years). It is then possible that age provided the
greatest influence on mortality prediction, since our cohort
included very old patients.

Patients herein described were affected by interstitial
pneumonia causing acute respiratory failure and the most crit-
ical cases developed acute respiratory distress syndrome
(ARDS). Our findings confirmed that SpO, detected at the
time of admission was an independent risk factor associated
with mortality. In addition, increased FiO, values detected
both on admission and as a maximum value delivered to the
patient during the hospitalization were independently corre-
lated with mortality. Our findings appear confirmatory of data

Table 3. Predictive factors for the occurrence of death during hospital stay and at 6-month follow-up according to adjusted Cox

proportional hazards model.

In-hospital mortality HR 95% IC P

Age 1.08 1.05-1.12 <0.001
Chronic kidney disease 1.51 1.05-2.17 0.025
SpO, at admission 0.92 0.89-0.95 <0.001
FiO, >31% at hospital admission 1.37 0.96-1.95 0.087
FiO, >31% as maximum oxygen support during hospital stay 2.84 1.77-4.56 <0.001
6-month mortality HR 95% IC P

Age 1.08 1.05-1.10 <0.001
Chronic kidney disease 1.39 1.04-1.86 0.026
Chronic liver disease 1.73 0.97-3.10 0.063
Dementia 1.64 1.29-2.08 <0.001

Factors included into the model for in-hospital mortality: age, sex, hypertension, type 2 diabetes, coronary artery disease, atrial fibrillation, heart failure, previ-
ous stroke, COPD, dementia, chronic kidney disease, chronic liver disease, active cancer, SpO, at admission, FiO, >31% (i.e., use of Ventimask, non-rebreather
mask, and CPAP) either at hospital admission and as maximum oxygen support during hospital stay. Factors included into the model for 6-month mortality: age,
sex, hypertension, type 2 diabetes, coronary artery disease, atrial fibrillation, heart failure, previous stroke, COPD, dementia, chronic kidney disease, chronic
liver disease, active cancer. HR, hazard ratio; CI, confidence interval; SpO,, peripheral oxygen saturation.
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on patients treated for COVID-19-related ARDS, that how-
ever derive from ICUs.** Our study highlighted the increased
death rate for patients needing, especially those on CPAP. In-
deed, a study conducted in older adults admitted to the ICU
with need of mechanical ventilation experienced a mortality
rate close to 97%.% Based on these results, an accurate reflec-
tion on the risk-benefit ratio related to the use of non-inva-
sive-ventilation in elderly patients is warranted.

Our study has different strengths. The main one deals
with the large number of elderly patients enrolled at two
centers severely hit by COVID-19 (Varese district, Lom-
bardy region, Italy), so that the data herein presented might
be considered representative of a portion of the Italian pop-
ulation. In addition, we had full access to data regarding 6-
month mortality through a chart-level review of the local
healthcare database, thus providing information about
short-term mortality. Some limitations, however, need to be
acknowledged while reading our manuscript. The retrospec-
tive nature may account for selection bias and ascertain-
ment bias due to missing data. Because of the retrospective
nature of our analysis, it was not possible to obtain and
elaborate parameters relating to pre-hospitalization renal
function, neither was made a distinction between patients
on conservative therapy and hemodialysis. Stratification of
patients by CKD degree might help understanding how
CKD influences the outcome of patients with SARS-CoV-
2 disease. As our cohort included older patients suffering
from severe COVID-19, this might have increased the mor-
tality rate. Finally, the follow-up was limited to 6 months,
and possibly some complications might not be captured, es-
pecially cardiovascular ones.

In conclusion, the elderly have been disproportionately
hit by COVID-19 pandemic. Age and comorbidities provide
relevant prognostic information in this subset of patients with
COVID-19. The research, development and promotion of
vaccination campaigns led to a reduction in disease severity
and mortality rates, also among the elderly. Crucially, strati-
fication of patients could have important implications to guide
clinical decisions, choose the most appropriate treatment and
improve the outcome of older people.

References

1. Richards F, Kodjamanova P, Chen X, et al. Economic bur-
den of COVID-19: a systematic review. Clinicoecon Out-
comes Res 2022;14:293-307.

2. Rovetta A, Bhagavathula AS. The impact of COVID-19
on mortality in italy: retrospective analysis of epidemio-
logical trends. JMIR Public Health Surveill 2022;8:
€36022.

3. Dorrucci M, Minelli G, Boros S, et al. Excess mortality
in Italy during the COVID-19 pandemic: assessing the
differences between the first and the second wave, year
2020. Front Public Health 2021;9:669209.

4. Pilotto A, Azzini M, Cella A, et al. The multidimensional
prognostic index (MPI) for the prognostic stratification
of older inpatients with COVID-19: A multicenter
prospective observational cohort study. Arch Gerontol
Geriatr 2021;95:104415.

5. Marengoni A, Zucchelli A, Vetrano DL, et al. Beyond
Chronological age: frailty and multimorbidity predict in-
hospital mortality in patients with Coronavirus disease

OPEN 8 ACCESS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Clinical factors affecting short- and long-term mortality in older patients with COVID-19

2019. J Gerontol A Biol Sci Med Sci 2021;76:e38-¢45.

. Hoogendijk EO, Stolz E, Oude Voshaar RC, et al. Trends

in Frailty and Its Association With Mortality: Results
From the Longitudinal Aging Study Amsterdam, 1995-
2016. Am J Epidemiol 2021;190:1316-23.

. Gemes K, Talback M, Modig K, et al. Burden and preva-

lence of prognostic factors for severe COVID-19 in Swe-
den. Eur J Epidemiol 2020;35:401-9.

. Izcovich A, Ragusa MA, Tortosa F, et al. Prognostic fac-

tors for severity and mortality in patients infected with
COVID-19: A systematic review. PLoS One
2020;15:¢0241955.

. Steinmeyer Z, Vienne-Noyes S, Bernard M, et al. Acute

Care of Older Patients with COVID-19: Clinical Charac-
teristics and Outcomes. Geriatrics (Basel) 2020;5.
Rockwood K, Song X, MacKnight C, et al. A global clin-
ical measure of fitness and frailty in elderly people.
CMAJ 2005;173:489-95.

Jung C, Flaatten H, Fjolner J, et al. The impact of frailty
on survival in elderly intensive care patients with
COVID-19: the COVIP study. Crit Care 2021;25:149.
Villar J, Ferrando C, Martinez D, et al. Dexamethasone
treatment for the acute respiratory distress syndrome: a
multicentre, randomised controlled trial. Lancet Respir
Med 2020;8:267-76.

Wynants L, Van Calster B, Collins GS, et al. Prediction
models for diagnosis and prognosis of covid-19: system-
atic review and critical appraisal. BMJ 2020;369:m1328.
Dadras O, SeyedAlinaghi S, Karimi A, et al. COVID-19
mortality and its predictors in the elderly: A systematic
review. Health Sci Rep 2022;5:657.

Regvat J, Osrajnik I, Fosnari¢ 1. Overview of hospital care
of elderly patients with coronavirus infection in COVID
unit in Slovenia. Eur Respir J 2021;58:PA2156.

Leung C. Risk factors for predicting mortality in elderly
patients with COVID-19: A review of clinical data in
China. Mech Ageing Dev 2020;188:111255.

Liu K, Chen Y, Lin R, Han K. Clinical features of
COVID-19 in elderly patients: A comparison with young
and middle-aged patients. J Infect 2020;80:e14-¢8.

Li Q, Zhao C. A Review of the Current Status of Clinical
Management of COVID-19 in the Elderly. Med Sci Monit
2021;27:€930278.

Liberale L, Badimon L, Montecucco F, et al. Inflamma-
tion, Aging, and Cardiovascular Disease: JACC Review
Topic of the Week. J Am Coll Cardiol 2022;79:837-47.
Perrotta F, Corbi G, Mazzeo G, et al. COVID-19 and the
elderly: insights into pathogenesis and clinical decision-
making. Aging Clin Exp Res 2020;32:1599-608.

Potere N, Del Buono MG, Caricchio R, et al. Interleukin-
1 and the NLRP3 inflammasome in COVID-19: Patho-
genetic and therapeutic implications. EBioMedicine
2022;85:104299.

Bonaventura A, Vecchie A, Dagna L, et al. Endothelial
dysfunction and immunothrombosis as key pathogenic
mechanisms in COVID-19. Nat Rev Immunol 2021;21:
319-29.

Guan WJ, Liang WH, Zhao Y, et al. Comorbidity and its
impact on 1590 patients with COVID-19 in China: a na-
tionwide analysis. Eur Respir J 2020;55.

Huang C, Wang Y, Li X, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China.
Lancet 2020;395:497-506.

[Italian Journal of Medicine 2024; 18:1707]



25.

26.

27.

28.

29.

30.

Xu XW, Wu XX, Jiang XG, et al. Clinical findings in a
group of patients infected with the 2019 novel coron-
avirus (SARS-Cov-2) outside of Wuhan, China: retro-
spective case series. BMJ 2020;368:m606.

Péterfi A, Meszaros A, Szarvas Z, et al. Comorbidities
and increased mortality of COVID-19 among the elderly:
A systematic review. Physiol Int 2022.

Bae S, Kim SR, Kim MN, et al. Impact of cardiovascular
disease and risk factors on fatal outcomes in patients with
COVID-19 according to age: a systematic review and
meta-analysis. Heart 2021;107:373-80.

Basile C, Combe C, Pizzarelli F, et al. Recommendations
for the prevention, mitigation and containment of the
emerging SARS-CoV-2 (COVID-19) pandemic in
haemodialysis centres. Nephrol Dial Transplant 2020;35:
737-41.

Liu N, Sun J, Wang X, et al. The impact of dementia on
the clinical outcome of COVID-19: a systematic review
and meta-analysis. J Alzheimers Dis 2020;78:1775-82.
Bianchetti A, Rozzini R, Guerini F, et al. Clinical presen-

31.

32.

33.

34.

35.

press

N

tation of COVID19 in dementia patients. J Nutr Health
Aging 2020;24:560-2.

Wang H, Li T, Barbarino P, et al. Dementia care during
COVID-19. Lancet 2020;395:1190-1.

Falk Erhag H, Guethnadottir G, Alfredsson J, et al. The
association between the clinical frailty scale and adverse
health outcomes in older adults in acute clinical settings
- a systematic review of the literature. Clin Interv Aging
2023;18:249-61.

Zou Y, Han M, Wang J, et al. Predictive value of frailty
in the mortality of hospitalized patients with COVID-19:
a systematic review and meta-analysis. Ann Transl Med
2022;10:166.

Grasselli G, Greco M, Zanella A, et al. Risk Factors As-
sociated With Mortality Among Patients With COVID-
19 in Intensive Care Units in Lombardy, Italy. JAMA
Intern Med 2020;180:1345-55.

Andrei S, Valeanu L, Stefan MG, et al. Outcomes of
COVID-19 Ceritically Ill Extremely Elderly Patients:
Analysis of a Large, National, Observational Cohort. J
Clin Med 2022;11.

Online supplementary material:

Table S1. Baseline characteristics of the overall cohort.

Table S2. Baseline characteristics of the overall cohort according to Clinical frailty scale.

Table S3. Respiratory parameters during hospital stay in the whole cohort.

Table S4. Pharmacological management of respiratory failure in the whole cohort.

Table S5. Baseline characteristics of the overall cohort according to survival status at 6-month follow-up.

Figure S1. Study flow chart.

Figure S2. Number of comorbidities in the whole cohort.

Figure S3. Distribution of comorbidities across age groups. No differences in terms of proportions of comorbities was observed in the three age

groups. P not significant for Chi-square test.

Figure 4. Frailty distribution in the overall cohort.

Figure S5. Overall mortality during hospital admission and after 6 months.

[Italian Journal of Medicine 2024; 18:1707]

OPEN 8 ACCESS





