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Objectives: Symptom persistence weeks after laboratory-confirmed severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) clearance is a relatively common long-term complication of Coronavirus
disease 2019 (COVID-19). Little is known about this phenomenon in older adults. The present study
aimed at determining the prevalence of persistent symptoms among older COVID-19 survivors and
identifying symptom patterns.
Design: Cross-sectional study.
Setting and Participants: We analyzed data collected in people 65 years and older (n ¼ 165) who were
hospitalized for COVID-19 and then admitted to the Day Hospital Post-COVID 19 of the Fondazione
Policlinico Universitario "Agostino Gemelli" IRCCS (Rome, Italy) between April and December 2020. All
patients tested negative for SARS-CoV-2 and met the World Health Organization criteria for quarantine
discontinuation.
Measures: Patients were offered multidisciplinary individualized assessments. The persistence of
symptoms was evaluated on admission using a standardized questionnaire.
Results: The mean age was 73.1 � 6.2 years (median 72, interquartile range 27), and 63 (38.4%) were
women. The average time elapsed from hospital discharge was 76.8 � 20.3 days (range 25�109 days). On
admission, 137 (83%) patients reported at least 1 persistent symptom. Of these, more than one-third
reported 1 or 2 symptoms and 46.3% had 3 or more symptoms. The rate of symptom persistence was
not significantly different when patients were stratified according to median age. Compared with those
with no persistent symptoms, patients with symptom persistence reported a greater number of symp-
toms during acute COVID-19 (5.3 � 3.0 vs 3.3 � 2.0; P < .001). The most common persistent symptoms
were fatigue (53.1%), dyspnea (51.5%), joint pain (22.2%), and cough (16.7%). The likelihood of symptom
persistence was higher in those who had experienced fatigue during acute COVID-19.
Conclusions and Implications: Persistent symptoms are frequently experienced by older adults who have
been hospitalized for COVID-19. Follow-up programs should be implemented to monitor and care for
long-term COVID-19erelated health issues.
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No age group is protected from severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection; yet, the disease burden is dis-
proportionally high among persons aged 65 years and older, with a
mortality rate as high as 20% in octogenarians.1 The presence of
multiple preexisting comorbidities (eg, cardiovascular disease, dia-
betes mellitus, renal failure, respiratory diseases, cancer) is typically
associated with poorer prognosis in patients with Coronavirus disease
2019 (COVID-19),2 possibly as a consequence of diminished physio-
logical reserves. Concerns are not only related to the acute phase of the
disease, but also to its post-acute phase. The recovery path from
COVID-19 is variable and depends on age and preexisting comorbid-
ities, as well as the severity of acute disease. According to the World
Health Organization (WHO), the recovery time from COVID-19 is
approximately 2 weeks in mild cases and 3 to 6 weeks in more
severe infections.3,4 Yet, a considerable share of patients complain of
COVID-19erelated symptoms weeks after disease onset, a condition
known as post-acute COVID-19 syndrome.5,6 Common long-lasting
signs and symptoms include cough, fever, dyspnea, fatigue, muscu-
loskeletal (myalgia, joint pain) and gastrointestinal complaints, and
anosmia/dysgeusia.7e9

Some information on the characteristics associated with COVID-19
symptom persistence in the general population is available, but little is
known about the condition in older adults. To start filling this gap in
knowledge, we followed up older patients after hospital discharge and
recovery from acute COVID-19. The aims of the study were to deter-
mine the prevalence of persistent symptoms among older COVID-19
survivors and identify the most frequent symptom patterns.

Methods

The Gemelli Against COVID-19 Post-Acute Care (GAC19-PAC)
project is an ongoing initiative developed by the Fondazione Policli-
nico Universitario "Agostino Gemelli" IRCCS and the Università Cat-
tolica del Sacro Cuore (Rome, Italy) to offer COVID-19 survivors a
multidisciplinary, individualized follow-up. To this aim, a post-acute
outpatient service called “Day Hospital Post-COVID-19” was estab-
lished on April 21, 2020. Details on the post-acute outpatient service
and assessments have been published previously.10

Study Sample

All patients who met the WHO criteria for discontinuation of
quarantine (ie, more than 10 days from symptom onset plus 3 addi-
tional days with no symptoms except for anosmia/dysgeusia) who
tested negative for SARS-CoV-2 at real-time reverse transcriptase
polymerase chain reaction of nasopharyngeal and oropharyngeal
swab were eligible for inclusion in the GAC19-PAC project.11 Between
April 21 and December 21, 2020, 691 persons who had recovered from
COVID-19 were admitted to the Day Hospital Post-COVID-19. For the
present study, analyses were conducted in patients 65 years and older
(n ¼ 165). All patients lived in the community and were able to walk
independently.

Post-COVID-19 Assessment

Patients were offered a comprehensive assessment including
collection of detailed medical history and a thorough physical exam-
ination. A multidisciplinary approach, encompassing internal medi-
cine, geriatric, ophthalmological, otolaryngologic, pneumological,
cardiological, neurological, immunological, and rheumatological
evaluations, was adopted to explore all possible consequences of
SARS-CoV-2 infection.10,12 The persistence of symptoms potentially
related to COVID-19 was evaluated on admission using a standardized
questionnaire, as previously described.5 For the present study, pa-
tients were categorized into persistent and nonpersistent COVID-19
symptom groups depending on the presence of at least 1 persistent
symptom on admission or none, respectively.

Ethical Approval and Manuscript Preparation

The study protocol was approved by the Ethics Committee of the
Fondazione Policlinico Universitario "Agostino Gemelli" IRCCS/Uni-
versità Cattolica del Sacro Cuore, Rome, Italy (protocol number:
0013008/20). Written informed consent was obtained from all par-
ticipants before enrollment. The manuscript was prepared in
compliance with the STrengthening the Reporting of OBservational
studies in Epidemiology (STROBE) reporting guidelines for observa-
tional studies.13

Statistical Analysis

Continuous variables are shown as mean � standard deviation
(SD), and categorical variables are reported as frequencies by abso-
lute values and percentages. Descriptive statistics were used to
describe demographic and key clinical characteristics of the study
population according to sex and time elapsed from hospital
discharge. Differences in proportions and means of covariates be-
tween participants with and without persistent COVID-19erelated
symptoms were assessed using Fisher’s exact test and t-test statis-
tics, respectively. Cox proportional hazard models with robust vari-
ance estimates were used to assess the association between clinical
characteristics and persistent COVID-19erelated symptoms. Candi-
date variables to be included in the Cox models were selected on the
basis of biological and clinical plausibility as potential risk factors for
persistent symptoms. To identify factors independently associated
with COVID-19 symptom persistence, the crude prevalence rate ratio
(PR) and the corresponding 95% confidence interval (CI), controlling
for age and sex, were first estimated. A multivariable Cox model
was computed including all variables associated with the outcome at
an a level of 0.05, after adjustment for age and sex.

All analyses were performed using SPSS version 11.0 (SPSS Inc.,
Chicago, IL).

Results

The average time elapsed from hospital discharge was
76.8 � 20.3 days (range 25�109 days). On admission to the Day
Hospital Post-COVID-19, 137 (83%) patients reported at least 1
persistent symptom. The main characteristics of the study population
according to the persistence of COVID-19erelated symptoms are
summarized in Table 1. The mean age was 73.1 years (SD 6.2; median
72, interquartile range 27), and 63 (38.4%) werewomen. Demographic,
anthropometric, functional, and clinical characteristics were similar
between patients with and without persistent symptoms. Compared
with patients with no persistent symptoms, those with persistent
symptoms reported a greater number of symptoms during acute
COVID-19 (5.3 � 3.0 symptoms vs 3.3 � 2.0 symptoms, respectively;
P < .001). In particular, fatigue, cough, and dyspnea during acute
COVID-19 were more frequently reported by patients with persistent
symptoms (Table 1).

The rate of patients free of symptoms increased according to the
number of days elapsed from hospital discharge (2.4% at 0�60 days,
16.4% at 61�90 days, 27.4% at 91þ days). A similar pattern was
observed for the number of persisting symptoms (3.4 � 2.4 at
0�60 days, 2.7 � 1.9 at 61�90 days, 2.3 � 2.5 at 91þ days).

Figure 1 shows the proportion of patients with persistent symp-
toms on admission. More than one-third of patients reported 1 or 2
symptoms and 46.3% had 3 or more symptoms. The rate of symptom
persistence was not significantly different when patients were
stratified according to median age (P ¼ .30). The persistence of



Table 1
Main Characteristics of Patients According to Persistent COVID-19eRelated Symptoms

Characteristics Total Sample (n ¼ 165) Nonpersistent Symptoms (n ¼ 28) Persistent Symptoms (n ¼ 137) P

General and clinical characteristics
Age (y) 73.1 � 6.2 73.7 � 5.6 73.0 � 6.4 .57
Sex (women) 63 (38.2) 10 (35.7) 53 (38.7) .76
Education (y) 12.3 � 4.9 13.3 � 5.3 12.1 � 4.9 .31
Active smoking 71 (43.0) 14 (50.0) 57 (41.6) .53
Flu vaccination 77 (46.7) 16 (57.4) 61 (44.5) .29
Hypertension 106 (64.2) 19 (67.9) 87 (63.5) .82
Heart failure 15 (9.1) 1 (3.6) 14 (10.2) .47
Diabetes mellitus 26 (15.8) 4 (14.3) 22 (16.1) 1.00
Renal failure 17 (10.3) 5 (17.9) 12 (8.8) .17
Chronic obstructive pulmonary disease 36 (21.8) 3 (10.7) 33 (24.1) .13
Body mass index (kg/m2) 26.3 � 4.1 25.4 � 4.5 26.4 � 4.1 .25
Mini Mental State Examination score 28.2 � 1.5 27.9 � 1.3 28.3 � 1.5 .37
Probable sarcopenia* 62 (37.6) 7 (25) 55 (40.1) .19

Symptoms experienced during acute COVID-19
Fatigue 116 (70.3) 12 (42.9) 104 (75.9) <.001
Cough 109 (66.1) 12 (42.9) 97 (70.8) <.01
Dyspnea 96 (58.2) 8 (26.6) 88 (64.2) <.001
Loss of appetite 76 (46.1) 13 (46.4) 63 (46.0) 1.00
Dysgeusia 62 (37.6) 9 (32.1) 53 (38.7) .66
Myalgia 54 (32.7) 7 (25.0) 47 (34.3) .38
Joint pain 52 (31.5) 6 (21.4) 46 (33.6) .26
Smell disorders 51 (30.9) 5 (17.9) 46 (33.6) .11
Chest pain 45 (27.3) 4 (14.3) 41 (29.9) .10
Rhinitis 34 (20.6) 7 (25.0) 27 (19.7) .60
Diarrhea 38 (23.0) 6 (21.4) 32 (23.4) 1.00
Headache 30 (18.2) 4 (14.3) 26 (19.0) .78
Sore throat 27 (16.4) 4 (14.3) 23 (16.8) 1.00
Red eyes 25 (15.2) 1 (3.6) 24 (17.5) .08
Number of symptoms 5.0 � 3.0 3.3 � 2.0 5.3 � 3.0 <.001

Data are shown as mean � SD for age, education, body mass index, total number of symptoms, and Mini Mental State Examination score; absolute numbers (percentages) are
reported for all other variables.

*Probable sarcopenia was defined as a handgrip strength lower than 27 kg in men and 16 kg in women.
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specific symptoms in comparison with their prevalence during acute
COVID-19 was also assessed. Figure 2 shows that a high proportion of
patients reported persistent fatigue (53.1%), dyspnea (51.5%), joint
pain (22.2%), and cough (16.7%).

Table 2 shows unadjusted and adjusted associations between
potential risk factors and persistent COVID-19erelated symptoms. In
the unadjusted model, a direct association was determined between
total number of persistent symptoms and some symptoms suffered
during acute COVID-19 (ie, cough, fatigue, and dyspnea). Supplemental
oxygen and prescription of enoxaparin during acute COVID-19 were
associatedwith a higher likelihoodof persistent symptoms. In contrast,
the numberof days fromhospital discharge and thefirst follow-up visit
was inversely correlated with symptom persistence (PR 0.98; 95% CI
Fig. 1. Proportion of patients with persistent symptoms on admission in
0.97e0.99). These associations remained significant after adjusting for
age and sex. In the fully adjusted model, the likelihood of symptom
persistence was higher in those who had experienced fatigue during
acute COVID-19 (PR 2.67; 95% CI 1.01e10.6). The number of days
from hospital discharge was still significant in the fully adjusted
model (PR 0.97; 95% CI 0.95e0.99).

Discussion

The present study showed that, among older patients who recov-
ered from COVID-19, more than 80% reported persistence of at least 1
symptom, particularly fatigue, dyspnea, joint pain, and cough. The
severity of acute COVID-19, expressed as the number of symptoms
the whole sample and according to sex and median age (72 years).



Fig. 2. COVID-19erelated symptoms. The figure shows the proportion of patients with specific COVID-19erelated symptoms during the acute phase of the disease and on
admission.
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experienced and the treatments received (respiratory support and
medications) during hospital stay, was found to be themain risk factor
for persistent COVID-19erelated symptoms. A longer time from acute
COVID-19, expressed as the days elapsed from hospital discharge, was
associated with a lower likelihood of suffering persistent symptoms.

During the last months, the post-COVID-19 syndrome has received
a great deal of scientific and media attention.14e16 Indeed, COVID-19
has turned out to be a long-term illness for many patients. Hence,
recovery from COVID-19 is far more complex than testing negative for
SARS-CoV-2. As many as 50% to 80% of patients complain of persistent
symptoms months after laboratory-confirmed virus clearance.
Frequently reported persistent symptoms include fatigue, headache,
shortness of breath, anosmia, and muscle weakness.5,17 However,
most data refer to the general population and little evidence is
available in older people. To the best of our knowledge, this is the
first study specifically assessing the characteristics of persistent
COVID-19erelated symptoms in an older population.

Risk factors for negative outcomes during acute COVID-19 are well
established.18 Yet, the identification of people at higher risk of
developing persistent COVID-19erelated symptoms is challenging.
Sudre et al.19 found that advanced age, female sex, excessive body
weight, and the presence of more than 5 symptoms during the first
week of acute COVID-19 were strong predictors of symptom persis-
tence. In a large cohort study, the severity of acute COVID-19 was
found to be the main risk factor for persistent COVID-19erelated
symptoms.20 Our data suggest that, in older adults, the presence of
Table 2
Unadjusted and Adjusted Associations Between Potential Risk Factors and Persistence of

Characteristics Unadjusted PR (95% CI)

Age (y)* 0.98 (0.92e1.04)
Sex (female) 1.14 (0.49e2.67)
Cough 3.23 (1.40e7.44)
Fatigue 4.62 (1.97e10.8)
Dyspnea 4.68 (1.91e11.4)
Chronic obstructive pulmonary disease 2.64 (0.75e9.32)
Oxygen support 2.52 (1.09e5.82)
Hydroxychloroquine 1.87 (0.82e4.25)
Azithromycin 1.89 (0.75e4.75)
Enoxaparin 2.96 (1.27e6.89)
Number of symptoms 1.30 (1.09e1.54)
Days from hospital discharge 0.98 (0.97e0.99)

*Prevalence ratio per year increase.
more symptoms during the acute phase of COVID-19 is associated
with a higher risk of persisting symptoms more than 2 months after
hospital discharge. In particular, the presence of fatigue at the time of
acute COVID-19 is a major risk factor for symptom persistence. As
expected, the longer the time from acute COVID-19, the more likely it
is to recover from all COVID-19erelated symptoms.21,22

COVID-19 is an infectious disease with the manifestation of inter-
stitial pneumonia and severe acute respiratory syndrome.23 The team
of medical doctors who are mainly involved in patient care has pref-
erably been composed of infectious disease specialists, pneumologists,
and intensivists. However, considering the advanced age of the
population at higher risk of negative outcomes, the involvement of
geriatricians for the correct evaluation and management of these
patients is important not only during acute COVID-19, but also in the
post-acute phase.24 The geriatrician is the specialist who best can
manage multiple health problems with great aptitude and skill to care
for multimorbid and complex patients.25 The geriatrician is also well
suited for the management of persistent signs and symptoms, such as
fatigue, muscle weakness, malnutrition, mood disorders, and reduced
quality of life associated with persistent COVID-19erelated
symptoms.26,27

Limitations of the present study include the lack of information on
symptom history before acute COVID-19 and the lack of grading of
symptom severity. Recall bias cannot be ruled out. Indeed, patients
who suffered a more severe acute COVID-19 might be more alert to
any sign or symptom during recovery than those who were
COVID-19eRelated Symptoms

Age/Sex Adjusted PR (95% CI) Fully Adjusted PR (95% CI)

� 1.00 (0.91e1.12)
� 2.01 (0.48e8.61)
3.22 (1.38e7.49) 1.49 (0.35e6.33)
4.62 (1.96e10.8) 2.67 (1.01e10.6)
4.61 (1.88e11.2) 1.70 (0.87e21.1)
2.97 (0.82e10.7) 5.05 (0.83e30.6)
2.90 (1.19e7.06) 1.21 (0.19e7.07)
1.97 (0.85e4.56) 1.85 (0.45e7.63)
1.95 (0.76e5.00) 5.09 (1.15e22.4)
3.03 (1.29e7.11) 3.62 (0.68e19.2)
1.29 (1.08e1.55) 1.18 (0.84e1.65)
0.98 (0.97e0.99) 0.97 (0.95e0.99)
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asymptomatic or had a mild disease. On the other hand, patients with
persistent symptoms might have a better recollection of signs and
symptoms experienced during acute COVID-19 than those without
persistent symptoms. Furthermore, ours was a single-center study
with a relatively small number of patients andwithout a control group
of patients who were followed after other acute infections. Older
adults recovered from pneumonia or other viral diseases (eg, herpes
and chickenpox) can also experience persistent symptoms. However,
none of those conditions were present in our patient population at the
time of evaluation.
Conclusions and Implications

This study provides a preliminary description of clinical sequelae
of COVID-19 in older people. Our findings indicate that persistent
symptoms are frequently experienced by older adults who have
been hospitalized for COVID-19. As also recommended by WHO,28

follow-up programs should be implemented to monitor and care for
long-term health issues.
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