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Summary

AIM OF THE STUDY: Patients surviving COVID-19 have
been described as being at risk of developing sequelae.
We aimed to investigate and elicit persistent symptoms,
emotional status and quality-of-life in patients discharged
after an acute COVID-19 episode.

METHODS: Patient-reported outcome measures were
collected during a telephone interview 30 days and 1 year
after discharge. Patients' general health status was evalu-
ated using questions based on their symptoms, emotion-
al status was assessed using the items 9 to 12 of the
HeartQoL questionnaire and quality of life was assessed
at 1 year through the EQ-5D-5L. In patients with a histo-
ry of cardiovascular disease, all 14 items of the HeartQoL
questionnaire were completed to derive the HeartQoL
global score.

RESULTS: Among 687 patients who survived after being
hospitalised for COVID-19 at the University Hospitals of
Geneva between 26 February and 26 April 2020, 184
(27%) and 165 (24%), respectively, participated in the fol-
low-up at 30 days and 1 year. Of these 184 participants,
62% were male, median age was 58 years and 21% had
a past medical history of cardiovascular disease. At one
month after discharge, 61% (113/184) of patients present-
ed fatigue and 28% (52/184) dyspnoea. One year after
discharge, the main complaints were persistent fatigue in
27% (45/165) of patients, neurological problems in 17%
(28/165) and dyspnoea in 14% (23/165). Eight percent
(14/184) of patients declared being significantly worried 1
month after discharge and 5% (9/184) feeling depressed.
The number of patients reporting being significantly wor-
ried or depressed at 1 year was lower. Regarding the qual-

ity of life at 1 year, the median EQ-5D-5L visual analogue
scale score was 80 (interquartile range 70-90).

CONCLUSIONS: Approximately half of patients reported
some symptoms 1 year after discharge following an acute
episode of COVID-19. The predominant symptom was
persistent fatigue both at 1-month and at 1-year follow-up.
Emotional status and quality of life appeared satisfactory.

ClinicalTrials.gov number: NCT04384029

Introduction

Over 190 million people have recovered from coronavirus
disease 2019 (COVID-19) worldwide [1] and a wide range
of short- and long-term complaints have been reported. In
the majority of cases, lung damage caused by COVID-19
is reversible, but in some cases symptoms persist [2].

The impact of the COVID-19 pandemic on quality of life
(QoL) and its effects on the social and human level have
been reported [3]. The consequences and burden of
COVID-19 on the emotional and clinical status of hospi-
talised patients discharged after an acute infection are im-
portant, and they deserve explicit attention from healthcare
professionals, not only to improve symptoms in post-
COVID-19 syndromes, but also to restore quality of life
and work productivity.

In discharged survivors of COVID-19, impairment of dif-
fusion capacity is the most common persisting abnormality
of lung function, followed by restrictive respiratory de-
fects, both of which are associated with severity of the
disease [4]. A history of cardiovascular diseases (CVD)
is associated with increased mortality, and a high risk of
major events in patients with COVID-19, and has long-
term implications for the cardiovascular (CV) system, im-
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pacting global quality-of-life [5]. In addition to respiratory
and CV sequelae, physical and psychological impairment
have been reported in patients hospitalised for COVID-19
at 1 month after discharge [6]. Multiorgan symptoms after
complications related
7].

In this study we aimed to investigate symptoms, emotional
status and QoL, after discharge among COVID-19 sur-

COVID-19 and
“long -COVID-19” are increasing [

vivors.

Materials and methods

The Geneva COVID-19 CVD study (ClinicalTrials.gov
Identifier: NCT04384029) is an observational, monocen-
tric cohort study of patients hospitalised for COVID-19 at

the University Hospitals of Geneva.

The study was approved by the Ethical Committee of
Geneva, Switzerland (Commission cantonale d'éthique de
la recherche sur l'étre humain, protocol 2020-00610) and

complies with the Declaration of Helsinki.

Inclusion criteria were: all patients >18 years tested pos-
itive for severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) by polymerase chain reaction (PCR) and
exhibiting typical COVID-19 symptoms according to the
World Health Organization (WHO) guidelines [8] who
were hospitalised for COVID-19 at the University Hos-
pitals of Geneva between 26 February 2020, and 26

April 2020.

We excluded all patients who were found positive for
SARS-CoV-2 during hospitalisation (swab taken for
screening) without COVID-19 symptoms or who were

hospitalised for other reasons than COVID-19.

Hospitalisation data were extracted through validated au-
tomated feeds form electronic health records, as well as
manually by a study team trained in cardiology on uniform
sources for the study variables. After hospital discharge,
we prospectively contacted patients by postal mail to pro-
pose a 30-day and 1-year follow-up evaluation. Follow-up
was by telephone at 30 days = 15 days and at 1 year +
15 days after discharge among patients who accepted and

signed the consent form.

Figure 1: Patient selection and follow-up

839 patients symptomatic hospitalized for
CovID-19

687 patients survived and were discharged
home

flowchart.

——————————»| 152 died

-

Information letter and consent
documents sent by postal-mail

197 patients answered with a signed
consent form to participate to follow up.

184 patients participated to a follow-up
telephone interview at 1 month + 15 days.

I —

17 lost in follow up

2 died

165 patients participated to a follow up
telephone interview at 1 year * 15 days.

We inquired about the patient’s general health status, with
questions based on their symptoms, and then administered
the HeartQoL questionnaire (total or partial), at the 1-
month and at 1-year follow-up, and the EQ-5D-5L was
completed at 1-year follow up to derive patient-reported
outcome measures (PROM). The interviewer was the same
for all phone calls, and for both time points (at 1-month
and 1-year follow-up), asking questions in a standardised
way for symptoms, the Heart QoL questionnaire and the
EQ-5D-5L questionnaire, using the same approach for
everyone.

Data were entered into REDCap®, a secure free web appli-
cation for building and managing databases.

Study definitions

MACE (major adverse cardiovascular events) during
COVID hospitalisation were defined as: CV death, heart
failure (defined as acute heart failure in a patient with or
without a past medical history of heart failure,
with transthoracic echocardiography showing left ventricle
ejection fraction < 50%, heart failure symptoms and el-
evated N-terminal pro-Btype natriuretic peptide [NT-pro
BNP] according to European guidelines [9]), non-fatal MI
(myocardial infarction) with or without ST segment ele-
vation (STEMI or NSTEMI) as defined by the ESC) [10],
nonfatal stroke (ischaemic or haemorrhagic stroke); major
arrhythmia (defined as any of the following: atrial fibrilla-
tion, atrial flutter, ventricular tachycardia, ventricular fib-
rillation).

Patients with CVD were those with either a past medical
history of CVD or a new onset of CVD during hospitalisa-
tion for COVID-19. CVD was defined as: history of acute
coronary syndrome (either STEMI, NSTEMI or unstable
angina), as well as history of any of the following: sta-
ble angina, coronary artery bypass, history of arrhythmia
(atrial fibrillation, atrial flutter, or ventricular tachycardia),
heart failure.

Quality of life assessment

QoL was assessed using HeartQol, as well as EQ-5D-5L
questionnaire and visual analogue scale. Considering the
language used during the telephone interview, French and
the English version were offered, and patients could
choose between the two according to their preference.

HeartQoL is a recognised questionnaire developed by the
ESC, assessing patient-reported outcomes in ischaemic
heart disease [11-13], as well as in patients with atrial
fibrillation [14] and after valve heart surgery [15]. The
HeartQoL questionnaire consists of 14 items, of which 10
pertain to a physical subscale (1-8, 13, 14) and 4 to an
emotional subscale (9—12).

For patients with CVD as described above, all 14 items
with the respective answering scale were used (10 physical
items + 4 emotional items), whereas patients with no CVD
were only asked to respond to the 4 items relating to emo-
tional status (items 9—12), both at 1-month and 1-year fol-
low-up.

The EQ-5D-5L questionnaire was used at the 1-year fol-
low-up phone call. It is a validated tool that assesses health
related QoL and it comprises five dimensions: mobility,
self-care, usual activities, pain/discomfort and anxiety/de-
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pression [16]. Each dimension has five levels: no prob-
lems, slight problems, moderate problems, severe prob-
lems and extreme problems. This decision results in a
1-digit number that expresses the level selected for that di-
mension. The digits for the five dimensions can be com-
bined into a 5-digit number that describes the patient’s
health state. The EuroQuol approach is reliable [17], with
an average test-re-test reliability using inter-class coeffi-
cients with mean of 0.78 and 0.73 [18].

This tool also has an overall health EQ visual analogue
scale (EQ-VAS) where the patient selects a number be-
tween 0 and 100. The value records patient’s self-reported
health on a vertical visual analogue scale, where the end-
points are labelled "The best health you can imagine" (100)
and "The worst health you can imagine" (0). The EQ-VAS
is a subjective measure of health outcome that reflects the
patient’s own judgement. Convergent validity was demon-
strated by a correlation between EQ-5D-5L and the dimen-
sions of WHO 5, (r=0.43, p <0.001) [19].

Statistical analysis

Patient and hospital stay characteristics were described as
counts and percentages for qualitative data and as mean
(standard deviation, SD) or median (interquartile range)
for quantitative data. Patient and hospital stay characteris-
tics were compared between participants and non-partici-
pants using the chi-square test for qualitative variables and
Wilcoxon-Mann-Whitney tests for quantitative variables.
Symptoms, emotional status and the EQ-5D-5L were de-
scribed as count and percentage. The EQ-VAS score (the-
oretical range 0 to 100) was graphically represented using
a histogram. In CVD patients, the HeartQoL global score
was graphically represented at 30 days and one year, using
an empirical cumulative distribution function plot.

Statistical significance was set at a two-sided 0.05 level
for all analyses. All analyses were performed using R soft-

ware, version 4.0.2 (R Foundation for Statistical Comput-
ing, Vienna: www.R-project.org).

Results

Among 839 patients hospitalized for COVID-19 between
February 26, 2020 and April 26, 2020, 687 (82%) survived
and were discharged. We obtained signed consent forms
back from 197 patients. Of these, 184 patients were
reached by phone at one month (+/—15 days) follow up and
165 patients at one year (+/—15 days) follow up (figure 1).
Patients’ characteristics are described in table 1. Followed-
up patients had a median age of 58 years, 62% were male,
and 21% had a past medical history of heart disease. Com-
pared to patients who did not proceed with the follow-up
interview, participants were younger (mean difference =
5.1 years [95%CI 2.5 to 7.7], p <0.001), presented less fre-
quently with a new onset of Major Adverse Cardiovascular
Events (MACE) during their hospital stay (6% vs. 12%, p
= 0.024), but were more frequently admitted to the Inten-
sive Care Unit (ICU) (16% vs. 8%, p=0.007) or to the In-
termediate Care Unit (IMCU) (21% vs. 12%, p = 0.006).
Their length of hospital stay (LoS) was shorter (mean LoS
11.1 vs. 14.1 days, p = 0.002).

Symptoms and emotional status

At admission the most common symptom was fever
(77%), followed by dyspnoea (76%) and cough (72%).
At 30 days and 1 year post-discharge, respectively, 143
(78%) patients and 91 (55%) patients reported some symp-
toms. In particular, at 30-day and 1-year follow-up, re-
spectively, 61% (113/184) and 27% (45/165) patients re-
ported symptoms of fatigue, 28% (52/184) and 14% (23/
165) dyspnoea, 10% (19/184) and 6% (10/165) olfactory
and gustatory disorders, 9% (16/184) and 17% (28/
165) neurological symptoms (table 2).

Table 1:
Patient and hospital stay characteristics.

|Refused follow-up (n = 503) |Fo|lowed up (n =184) p-value '
Patient characteristics
Male, n (%) 243 (48) 114 (62) 0.002
Age (y), median (IQR) 65 (52-80) 58 (50-69) <0.001
BMI* (kg/m?), median (IQR) 26 (2330) 27 (2431) 0.026
Comorbidities
Hypertension 232 (46) 65 (35) 0.015
Dyslipidaemia 113 (22) 45 (24) 0.655
Diabetes type II** 93 (18) 29 (16) 0.474
History of heart failure 25 (5) 2(1) 0.036
Chest CT with COVID-19 signs*** 74 (15) 38 (21) 0.080
Hospitalization-related characteristics
MACE, n (%) 62 (12) 11 (6) 0.024
Length of stay (days), mean (sd) 14.1 (12.2) 11.1(9.1) 0.002
Rehabilitation, n (%) 123 (24) 19 (10) <0.001
ICU admission, n (%) 42 (8) 29 (16) 0.007
IMCU admission, n (%) 60 (12) 38 (21) 0.006

" Wilcoxon-Mann-Whitney test for quantitative variables, chi-square test for qualitative variables.

BMI: body mass index; CVD: cardiovascular disease; MACE: major adverse cardiovascular events; ICU: intensive care Unit; IMCU: intermediate care unit; IQR = interquartile

range; CT = computed tomography;
* Missing data for BMI value = 86;
** Diabetes type Il either treated with or without insulin

*** Chest CT scan with typical radiological signs of COVID-19 pneumonia

Swiss Medical Weekly - PDF of the online version - www.smw.ch

Page 3 of 7

Published under the copyright license “Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0)".

No commercial reuse without permission. See https://smw.ch/permissions


http://www.r-project.org/

Original article

Swiss Med Wkly. 2021;151:w30093

Table 2:

Symptoms and emotional status in discharged COVID-19 patients.

|At hospital admission (n = 184) ‘1-month follow-up after discharge (n = 184) 1-year follow-up after discharge (n = 165)
Symptoms
Fever 141 (77%) 1(1%) 1(1%)
Dyspnoea 139 (76%) 52 (28%) 23 (14%)
Cough 132 (72%) 17 (9%) 5 (3%)
Myalgia 66 (36%) 15 (8%) 10 (6%)
Tiredness/fatigue 63 (34%) 113 (61%) 45 (27%)
Other™ 54 (29%) 25 (14%) 26 (16%)
Gl symptoms 46 (25%) 6 (3%) 4 (2%)
Headache 35 (19%) 12 (7%) 8 (5%)
Expectorations 35 (19%) 5 (3%) 1(1%)
Altered smell or taste sensation 20 (11%) 19 (10%) 10 (6%)
Runny nose 16 (9%) 9 (5%) 1(1%)
Neurological symptoms” 5 (3%) 16 (9%) 28 (17%)
Emotional status
Not feeling relaxed and free of tension
No 109 (59%) 95 (58%)
A little/sometimes 65 (35%) 66 (40%)
Alot 10 (5%) 4 (2%)
Feeling depressed
No 138 (75%) 109 (66%)
A little/sometimes 37 (20%) 51 (31%)
Alot 9 (5%) 5 (3%)
Being frustrated
No 129 (70%) 113 (68%)
A little/sometimes 50 (27%) 47 (28%)
Alot 5 (3%) 5 (3%)
Being worried
No 90 (49%) 88 (53%)
A little/sometimes 80 (43%) 71 (43%)
Alot 14 (8%) 6 (4%)

“ Neurological problem included: memory loss, concentration problems, sleep disorders, syncope and dizziness.

“ Other symptoms included: weight loss, back pain, rheumatic disease, hair loss, lack of appetite, palpitations.

The four items on emotional status of the HeartQoL were
completed by all patients reached by telephone (table 2).
Globally, the percentage of patients expressing a problem
ranged between 2% (felt “a lot” not relaxed at 1 year) and
8% (being “a lot” worried at 30 days). Specifically, at 1
month after discharge, 8% of patients (14/184) reported be-
ing worried (answered “a lot”), 5% (10/184) felt “not re-
laxed” (answered “a lot”), 5% (9/184) felt depressed (an-
swered “a lot”) and 3% (5/184) felt frustrated (answered
“a lot”). At 1 year after discharge, 4% of patients (6/165)
reported being worried (answered “a lot”), 3% (5/165) re-
ported feeling depressed (answered “a lot™), 3% (5/165) re-
ported feeling frustrated (answered “a lot”) and 2% (4/165)
feeling “not relaxed” (answered “a lot™).

Quality of life at 1-year follow-up

The EQ-5D-5L was answered by all patients (n= 165)
reached by telephone at the 1-year follow-up interview
(table 3).

The most affected dimension of the EQ-5D-5L was anx-
iety/depression with 19 (12%) patients being severely or
extremely anxious or depressed. No more that 2% of the
patients expressed a severe or extreme difficulty in the oth-
er four domains. The mean value of the EQ-VAS score was
78.4 (SD 16.1), with a range between 30 and 100. The me-
dian was 80 (IQR 70-90) (fig. 2).

Table 3:

Quality of life assessment (EQ-5D-5L) at 1-year follow up.
l 1-year follow up after discharge (n = 165)

Mobility

No problems 148 (90)

Slight-moderate |14 (8)

Severe—unable 3(2)

Self-care

No problems 162 (98)

Slight-moderate |3 (2)

Severe—unable -

Usual activities

No problems 131 (79)

Slight-moderate |32 (19)

Severe—unable 2(1)

Pain/discomfort

No problems 95 (58)

Slight-moderate | 66 (40)

Severe-extreme |4 (2)

Anxiety/depression

No problems 90 (55)

Slight-moderate | 56 (34)

Severe—extreme |19 (12)

We have grouped together “slight” and “moderate”, as well as “severe”
and “extreme”/“unable”.
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HeartQol in CVD patients (14 items)

Only 22 of 184 patients followed up had a history of CVD,
(19/22 had a history of CVD at admission, and a further 6/
22 had a new event during hospitalisation: three heart fail-
ure and three myocardial infarction).

The 14 items of the HeartQoL questionnaire were an-
swered by these 22 patients. Distribution of the HeartQoL
global score is shown in figure 3. The 14-item HeartQoL
score ranged from 1.4 to 3, with a median score of 2.2
(IQR 1.8-2.5) at 1-month follow up, and 2.4 (IQR 1.8-2.9)
at 1 year follow up. The HeartQoL items showed accept-
able levels of internal consistency (Cronbach’s Alpha:
0.89).

Discussion

We report long-term symptoms and quality of life after dis-
charge for COVID-19 patients hospitalised at the Gene-
va University Hospitals. In our follow-up study, persistent
symptoms in patients after acute COVID-19 were predom-
inantly fatigue and dyspnoea, which are in line with previ-
ous reports.

Although dyspnoea strongly decreased over time in our
study, it was still present in 28% and 14% of cases, at one
month and one-year follow up, respectively. Persistent, ex-
ertional dyspnoea has already been described in patients
after acute COVID-19, particularly in patients who re-
quired ICU admission and presented premorbid lung prob-
lems, higher age, higher BMI, and were Black Asian and
Minority Ethnic [20].

According to some studies, it seems that persistent symp-
toms are independent of the severity of the initial infection
[21, 22]. Persistent fatigue, lasting up to 6 months, has
been already observed after other viral and bacterial in-
fections [23], but the mechanisms underlying this symp-
tom are still not explained. Possibly, these could be due
to alterations in the activity of the immune system, which

Figure 2: EQ-5D-5L Visual Analogue Scale (VAS) scores one-year
after discharge after acute COVID-19 episode. Scores on the
EQ-5D-5L VAS in 165 patients at 1-year follow up (patient's own
judgment on quality of life in a scale range from 0 to 100, with
higher scores indicating better health status). Bars are right closed
and left opened. Median score was 80 (IQR 70-90).

Swiss Med WKkly. 2021;151:w30093

have shown to be associated with potential post-viral fa-
tigue [24].

We also found that 17% of patients reported neurological
problems such as memory loss, concentration problems,
dizziness or sleep disorders, up to one year after discharge.
This is in line with another study finding, that patients sur-
viving COVID-19 are at higher risk for developing sub-
sequent central and peripheral neurological diseases [25].
Finally, some authors emphasised the need for long-term
psychological support of post-COVID-19 patients, in par-
ticular for those with neurological and psychological im-
pairment in the sub-acute phase [26].

Considering the emotional assessment in our study, scores
were generally low suggesting a low impact of COVID-19
hospital admission on emotional post-discharge well-being
at one month and one year. It is worth stating that patients
who accepted the follow-up had several differences com-
pared to those who did not accept to be followed up, which
may limit the generalisability of these findings. However,
patients included in our follow-up study were more fre-
quently admitted to the ICU or IMCU which would be ex-
pected to overestimate the impact of hospital stay on their
post-discharge well-being.

Health-related quality-of-life estimates, are important tools
to monitor multi-dimensional clinical outcomes after an
acute event and have been gaining increasing interest to
quantify emotional and long-term social impact related to
the pandemic [27, 28].

The EQ-5D-5L is a validated tool to measure QoL, intro-
duced by the Euro Qol group in 2009, considering five
dimensions (mobility, self-care, usual activities, pain/dis-
comfort and anxiety/depression) [16]. In our study, the
most reported issue at one year follow up was anxiety/
depression suggesting that interventions at different levels
should be offered in fragile and selected patients after dis-
charged for COVID-19.

Figure 3: HeartQoL scores in CVD patients at 1 month and 1 year
after discharge following an acute COVID-19 episode. Scores on
the Heart QoL (the higher is HeartQoL score, the better is the
quality of life) among patients with CVD, at 1 month and 1 year
follow up after discharge. Heart QoL scores ranged from 1.4 to 3,
with a median score of 2.2 (IQR 1.8-2.5) at 1 month (22 patients)
and of 2.4 (IQR 1.8;-2.9) at 1-year follow up (17 patients).
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In CVD patients, the mean Heart QoL score at one month
and one year post discharge was similar to the mean score
observed in European CVD patients [29].

Finally, older patients hospitalized for COVID-19 seem to
be more susceptible to report a negative change in health
related QoL, with one out of three reporting a persistent
impaired mobility and ability to carry out activities of daily

living [30].

A comprehensive multi-dimensional follow-up approach
for COVID-19 patients deserves particular attention. Early
interventions, as well as regular follow up, have to be con-
sidered to promote recovery in patients post COVID-19

hospitalisation.

Strengths and limitations

To our knowledge, this study provides the first implemen-
tation of the HeartQoL questionnaire for the follow up of
CVD patients after a severe COVID-19 episode. Unfortu-
nately, the low number of CVD patients makes it difficult

to draw any conclusion.

The rate of participation in our study was low and coupled
with a selection bias, resulting in a limitation to a signif-
icant degree of the generalisability of our findings. How-
ever, the rate of participation was in the usual range for
studies recruiting patients based on postal mail invitation.
Especially, in the context of this pandemic, many patients
could have been over-solicited and overwhelmed by a wide
range of follow-up studies. Still, patients who agreed to
participate in the follow-up, were younger, more likely to
be male, and had more favourable outcomes at discharge
(shorter length of stay and fewer MACE) and yet were
more frequently admitted to the ICU or IMCU, compared
with those who did not accept the follow up.

Conclusions

Our findings suggest that after recovery from acute mani-
festations of COVID-19 requiring hospitalisation, the main
persistent complaints are fatigue, dyspnoea and neurologi-
cal disorders up to 1 year , with little impact on emotional
status and quality of life. Owing to the large spectrum of
symptoms, we believe a comprehensive multi-dimensional
follow-up approach is needed for COVID-19 patients.
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