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Key summary points
Aim  Focus of prognostic factors in elderly covid19 patients admitted in long term unit.
Findings  Nasal swab test at discharge, infection, age and frailty represented risk factors associated with increased mortality.
Message  Absence of negativization of nasal swab test is the major risk factor for mortality.

Abstract
Methods  A limited amount of data is now available on prognostic factors and mortality among elderly people resident in 
Long-Term Care facilities and in post-acute units. These populations (in particular those with underlying chronic medical 
conditions) seem to have higher risk of morbidity and mortality related to COVID-19 disease, but further evidence is needed. 
The aim of our study is to investigate the impact of some well-known prognostic factors in elderly patients (≥ 65 years) with 
COVID-19 admitted in the Long-Term Care setting in AUSL Ferrara, Italy. We performed binary regression logistic analysis 
for some variables (demographic data, clinical data including nasal swab test (NST) at discharge and frailty assessments) to 
find potential predictors of mortality. We subsequently tested statistically significant variables using Kaplan–Meier curves 
and Cox-regression models to find survival outcomes and related hazard ratio.
Results  Risk factors associated with increased mortality resulted NST at discharge, infection, age and frailty. At a further 
secondary analysis carried out between NST at discharge, age and clinical frailty scale (CFS) < 5, we found a positive cor-
relation between NST at discharge and CFS < 5. Kaplan–Meier curves showed a statistically significant difference regarding 
frailty and NST at discharge but not for age.
Conclusion  Our study showed that absence of negativization of NST at discharge and frailty are strong predictors for mor-
tality in elderly COVID-19 patients admitted in Long-Term Care facilities, while age and the comorbidity burden are less 
important.
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Aim

A severe respiratory disease was recently reported in Wuhan, 
Hubei province, China, with the first patient hospitalized on 
12 December 2019 [1] and spreaded worldwide, officially 

being defined as a pandemic by WHO on 11 March 2020 
[2]. Clinical severity of infection varies from asymptomatic 
or mildly symptomatic forms to critical situations with bilat-
eral pneumonia to multiple organ failure [3]. It is crucial to 
identify prognostic factors related to the most severe forms 
of disease and mortality. The first data showed a particular 
vulnerability of the elderly [4, 5]. In fact, older adults have 
heterogeneous basic clinical conditions and often age and 
comorbidities do not really reflect the general health sta-
tus of this kind of patients. For this reason, the concept of 
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“frailty” has been introduced, including different dimensions 
of performance status and autonomy. Frailty is defined as a 
condition characterized by a progressive decline in physi-
ological function and by a decrease in strength that leads to 
greater vulnerability to stress factors, resulting in increased 
risk of adverse outcomes [6].

Frailty was found to be an independent predictor for death 
in hospitalized patients with several clinical conditions as 
well as COVID-19 [7]. Similarly, disability also plays an 
important role in predicting mortality and adverse outcomes, 
especially in older people with COVID-19. Deterioration of 
functional status, as a sign of an augmented vulnerability 
state and a declining of biological reserves, is generally con-
sidered a strong predictor of poor outcome mainly, but not 
exclusively, in older people [8–10]. Case series have identi-
fied age as an independent prognostic factor for mortality. In 
addition, national registries have shown a high mortality rate 
among patients older than 80 years [5]. Despite this, stud-
ies specifically targeting older patients (≥ 75 years) are few 
and, though at the highest risk of mortality, information on 
factors associated with adverse outcome in this population 
is limited [11]. Similarly, a limited amount of information 
is available about the natural course of this pandemic and 
prognostic factors in patients admitted in Long-Term Care 
facilities [12].

The aim of this paper is to investigate the impact of 
some well-known prognostic factors in elderly patients 
(≥ 65 years) with COVID-19 admitted in the Long-Term 
Care setting in AUSL Ferrara, Italy.

Findings

A total of 471 individuals were admitted between March 
2020 and March 2021 in Long-Term Care facilities of the 
AUSL Ferrara (in particular SS.Annunziata Hospital, Cento 
and Delta Hospital, Lagosanto). The chosen period includes 
the first pandemic wave in March 2020 and the second in 
October 2020. Patients had typical COVID diagnostic 
criteria: symptoms including respiratory failure and posi-
tive nasal swab test (NST) real-time reverse-transcriptase 
polymerase-chain-reaction (rRT-PCR). All of them were 
transferred from an Acute Internal Medicine Unit or from 
an Intensive/Sub-intensive Care Unit, with current or inter-
rupted low-flow O2-support, in order to recover from the 
illness and improve their functional status. At the time of 
admission in the Long-Term Care Unit, patients were tested 
with routine blood sampling and chest X-rays. We recruited 
in this study 452 patients aged 65 and older, excluding 19 
younger patients. Not a single person in our cohort under-
went vaccination against Sars-cov2.

The following information were obtained from our com-
puterized medical records and collected from all the indi-
viduals included in the study: demographic data (sex, age 
and residential setting before hospital admission), clinical 
data (comorbidities expressed with Charlson index, presence 
of hypertension, diabetes, history of solid or blood tumor, 
cognitive impairment, endocrinological disorders, obesity, 
rheumatological, cardiovascular, cerebrovascular, respira-
tory, hepatic, renal and musculoskeletal disease, necessity 
of total parenteral nutrition, presence of central venous or 
urinary catheter, hospital-acquired infections with positive 
blood cultures requiring antibiotic administration, length of 
hospital stay and positive/negative NST at discharge), and 
a frailty pre-admission assessment expressed by clinical 
frailty scale (CFS) ≥ 5, activities of daily living (ADL) ≤ 2 
and polypharmacy (concomitant assumption of ≥ 5 drugs).

We performed NST in our patients at the time of admis-
sion and later every 7 days. If a test resulted negative, the 
patient was discharged. After 21 days of hospitalization, if 
the test remained positive, the patient was considered recov-
ered from COVID and discharged (according to the decision 
of our Ministry of Health). Therefore, in our cohort, the 
number of days of hospitalization almost correspond to the 
number of days spent with a positive NST.

Patients were divided into two groups, based on the sur-
vival outcome from our hospital wards admission (group 1: 
survived on discharge and group 2: dead on discharge from 
our hospital wards).

In the descriptive data analysis, continuous variables (age, 
numbers of drugs, CFS, Charlson index) were expressed 
as median and standard deviation; p-values were derived 
using t-test. The categorical and dichotomous variables (sex, 
comorbidities, ADL < 2, presence of medical devices at 
admission, NST at discharge and infection during hospitali-
zation) were expressed as absolute values or percentage. P 
values were obtained using Chi-square test. A p value < 0,05 
was considered statistically significant (Table 1).

We compared our cohort to the patients admitted to our 
ward in the previous year (when Sars-cov2 was unknown), 
finding significant differences. Our cohort showed greater 
frailty, and this generated longer hospitalization (Table 2).

To analyze risk factors predicting mortality, a binary 
logistic regression analysis was performed for dichotomous 
variables and for continuous variables which were statisti-
cally significant at the preliminary analyses (Table 3).

Kaplan–Meier curves (Figs. 1, 2) and Cox-regression 
models (Table 4) were used to process survival outcomes 
and related HR resulted statistically significant to binary 
logistic regression.  

To evaluate any correlation between some significant 
risk factors for mortality to Cox-regression models (NST at 
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Table 1   Descriptive analysis and difference between patients discharged alive or dead

The significante of bold values is referred to the statistical significance of a result (p < 0,05)
CFS clinical frailty scale, ADL activity of daily living, NST nasal swab test

Survived Dead Tot

Avg 330 % Avg 132 % Avg 452 p value

Age 82.07 86.52 83.30  < 0.001
Charlson comorbidity index 5.11 4.80 5.02 0.21
CFS 4.66 6.36 5.12  < 0.001
Number of drugs 5.89 5.88 5.88 0.96
Days of hospitalization 22.98 22.65 22.89 0.83
Sex Female 183 55.5 89 73.0 272 0.001
NST at discharge Positive 117 35.5 96 78.7 213  < 0.001
Setting of origin Others than home 72 21.8 57 46.7 129  < 0.001
ADL < 2 103 31.2 84 68.9 187  < 0.001
Venous catheter 43 13.0 22 18.0 65 0.17
Enteral nutrition 3 9 0 0.0 3 0.29
Urinary catheter 84 25.5 36 29.5 120 0.75
Hypertension 245 74.2 82 67.2 327 0.13
Rheumatic disease 25 7.6 9 7.4 34 0.94
Diabetes 79 23.9 31 25.4 110 0.74
Cardiovascular disease 162 49.1 76 62.3 238 0.013
Vasculopathy 142 43.0 49 40.2 191 0.58
Cerebrovascular disease 71 21.5 36 29.5 107 0.076
Respiratory disease 53 16.1 16 13.1 69 0.44
Liver disease 21 6.4 5 4.1 26 0.35
Kidney disease 59 17.9 22 18.0 81 0.97
Musculoskeletal disease 121 36.7 58 47.5 179 0.036
Cancer 88 26.7 28 23.0 116 0.42
Hematological disease 44 13.3 16 13.1 60 0.952
Dementia 150 45.5 82 67.2 232  < 0.001
Endocrinopathy 40 12.1 16 13.1 56 0.776
Obesity 52 15.8 11 9.0 63 0.66
Infection 83 25.2 72 59.0 155  < 0.001

Table 2   Comparison between 
2 years, same hospital ward

The significante of bold values is referred to the statistical significance of a result (p < 0,05)

February 2019–February 
2020

March 2020–March 2021 p value

Avg N % Avg N %

Over 65 519 452
Sex female 325 62.6 272 60.17 0.6
Days of hospitalization 21.7 22.89  < 0.001
Number of drugs 5.92 5.88 0.78
Charlson 4.95 5.02  < 0.001
CFS 5.22 5.12 0.002
ADL < 2 274 52.8 253 56.0 0.58
Setting of origin (other than home) 211 40.7 129 28.5 0.005
Death 126 24.3 122 26.9 0.33
Male 57 11.0 33 7.3 0.1
Female 69 13.3 89 19.6 0.014
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discharge, age and CFS), a further binary logistic regression 
sub-analysis was performed (Table 5).

All the analyses were processed using SPPS software 21.
Patients consent was not necessary as the data were com-

pletely anonymous.
Our cohort of COVID-19-positive patients (452) had a 

median age of 83.3 years. 59% were female and 122 (27%) 

died. The mortality rate was 73% in female. Patients who 
died mostly came from home before being admitted to the 
acute care ward (53.3%). The average hospital stay was 
22.89 days.

Statistically significant differences between the two 
groups were found for: age (p < 0,001); CFS (p < 0,001); 
sex (p = 0,001); NST at discharge (p < 0,001); other setting 
before admission (p < 0,001); ADL < 2 (p < 0,001); car-
diovascular disease (p = 0,013); musculoskeletal diseases 
(p = 0,036); dementia (p < 0,001); infection (p < 0,001) 
(Table 1).

NST at discharge (OR 6,62; p < 0,001), infection (OR 
2,32; p = 0,002), age (OR 1,06; p = 0,003) and frailty (OR 
1,51; p < 0,001) represented risk factors associated with 
increased mortality according to binary logistic regres-
sion (Table 3).

Analyzing survival with Kaplan–Meier curves, we 
detected a statistically significant difference regard-
ing frailty (p < 0,001) and NST at discharge (p < 0,001) 
(Figs. 1, 2).

The Cox-regression model confirmed these data for age 
(HR 1,05; p < 0,001), CFS (HR 1,32; p < 0,001) and NST at 
discharge (HR 6,64; p < 0,001) as well (Table 4).

A further binary logistic regression model between NST 
at discharge, age and CFS showed a positive relationship 
between NST at discharge and CFS (OR 1,19; p = 0,002) 
(Table 5).

Table 3   Predictors of mortality in COVID-19-positive patients by 
binary logistic regression model

The significante of bold values is referred to the statistical signifi-
cance of a result (p < 0,05)
CFS clinical frailty scale, ADL activity of daily living, NST nasal 
swab test

Sig Exp(B) 95% CI Inf 95% CI Sup

Age .003 1.062 1.021 1.104
CFS .000 1.519 1.214 1.899
Sex .156 .659 .371 1.172
NST at discharge .000 6.662 3.751 11.834
Setting of origin .331 1.378 .722 2.627
ADL < 2 .204 1.578 .780 3.192
Cardiovascular disease .108 1.566 .906 2.707
Musculoskeletal disease .079 1.634 .945 2.825
Dementia .138 .606 .313 1.175
Infection .002 2.332 1.351 4.026
Constant .000 .000

Fig. 1   Survival with CFS ≥ 5 
(green) or < 5 (blue)
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Message

In our retrospective observational study on COVID-19 
patients admitted in Long-Term Care facilities of the AUSL 

Ferrara between March 2020 and March 2021, we described 
population characteristics and looked for predictors of mor-
tality. The mortality rate was 26,9%, with a slight increase, 
not statistically significant (p value 0,33), compared to the 
previous year (24,3%), and higher in female population. 
This is apparently in contrast with literature [13–16], where 
mortality is higher among men. But the majority of papers 
refer to acute or intensive care settings [17, 18], while in 
our paper, we refer to a post-acute setting with a prevalence 
of female survived patients, burned with greater clinical 
impairment.

Our study population had an important level of comor-
bidities (medium Charlson index was 5). In the comparison 
between dead and survived patients, we found significative 
some illnesses considered singularly: dementia, obesity, 
cardiovascular and musculoskeletal disease. These associa-
tions were not confirmed with binary analysis in predicting 
mortality.

In dead group, we found an higher CFS score. In March 
2020, the National Institute for Health and Care Excellence 
(NICE) designed CFS as a first choice in evaluation of frailty 
in adults patients hospitalized with COVID [19]. We know 
that frail older adults are more susceptible to a higher risk 
of developing a severe form of COVID-19, adverse out-
comes, mortality and a different response to vaccination for 
different mechanisms (inflamm-aging, immunosenescence 
and reduced microbiota diversity) [20]. Our binary and Cox 

Fig. 2   Survival with positive 
(green) or negative (blue) nasal 
swab test at discharge

Table 4   Cox-regression model between overall survival and age, 
CFS, NST and infection

The significante of bold values is referred to the statistical signifi-
cance of a result (p < 0,05)
CFS clinical frailty scale; NST nasal swab test

Sig Exp(B) 95% CI Inf 95% CI Sup

Age .000 1.058 1.029 1.088
CFS .000 1.320 1.164 1.496
NST at discharge .000 6.646 4.091 10.795
Infection .481 1.149 .782 1.688

Table 5   Predictors of nasopharyngeal swab at discharge in COVID-
19-positive patients by binary logistic regression model

The significante of bold values is referred to the statistical signifi-
cance of a result (p < 0,05)
CFS clinical frailty scale

Sig Exp(B) 95% CI Inf 95% CI Sup

CFS .002 1.191 1.068 1.327
Age .594 1.007 .981 1.035
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analysis confirmed the link between frailty and mortality 
regardless of age and comorbidities burden.

According to the literature, age and frailty are strongly 
linked with mortality [21, 22] and age is considered an abso-
lute risk factor for death in COVID-19 patients [23–26]. We 
also tried to verify the association between these two vari-
ables and found a poor correlation. Moreover, age showed 
no statistical significance in Kaplan–Meier curve (log rank 
p = 0,07), confirming that greater age, in the over-65 popula-
tion, does not correlate with greater mortality and frailty, as 
confirmed by the other authors [15].

Another interesting result in our analysis was the corre-
lation between mortality and the absence of negativization 
of NST at discharge. We know that immune response to 
COVID-19 determines susceptibility to the progression of 
infection as well as being a major determinant of recov-
ery orchestrated by innate immune and adaptive immune 
responses [27]. Studies have shown that poor outcomes 
can be predicted where levels of CD8 + T cells and B cells 
decrease or CD4 + /CD8 + ratio increases [28, 29]. With 
aging, we have a shift in T cell subpopulations leading 
to a decline in naïve T cells and a growth in memory T 
cells, limiting the response against novel infectious agents 
[30]. We hypothesized that this immunosenescence is the 
basis of increased persistence of the virus within the host, 
which means absence of negativization of NST. This, in 
our study, was a predictive factor for mortality, correlated 
with frailty and not with disability or comorbidity burden.

Lastly, we found a correlation with the presence of 
infection, as confirmed by the other authors [[31, 32]]. Cox 
analysis did not confirm this correlation, meaning that 
frailty maintains a key role.

Our study shows that frailty and absence of negativization 
of NST at discharge are strongly predictive factors for mor-
tality in COVID patients admitted in Long-Term Care facili-
ties, while comorbidities burden and advanced age are less 
important. Immunosenescence could be an important factor 
explaining these findings. We underline the crucial role of 
the comprehensive geriatric assessment and specifically the 
CFS in clinical and prognostic evaluation in the elderly.

Further studies are needed about NST and Long-Term 
Care facilities, on which to our knowledge information 
are lacking. We can probably not generalize our results 
given the present situation showing different variants of 
Sars-cov2 and the spreading of vaccination. We hope to 
see new papers on greater populations, different hospital 
centers, and considering these new variables.
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