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Objectives: To determine the health status, exercise capacity, and health related quality of life (HRQoL) of
COVID-19 associated acute respiratory distress syndrome (ARDS) survivors, 8 months after diagnosis.
Methods: All eligible patients were interviewed and underwent a physical examination, chest X-ray,
and 6 min walk test (6MWT). Scales to evaluate post-traumatic stress disorder, depression, anxiety, and
HRQoL were applied.
Results: Of 1295 patients, 365 suffered ARDS and 166 survived to hospital discharge. Five died after
discharge and 48 were lost to follow-up. Of the 113 remaining patients, 81% had persistent symptoms.
More than 50% of patients completed less than 80% of the theoretical distance on the 6MWT, 50% had
an abnormal X-ray and 93% of patients developed psychiatric disorders. Mean SF-36 scores were worse
than in the general population. After multivariate regression analysis, female sex, non-Caucasian race, and
Charlson index>2 were independent risk factors for a worse mental health component summary score on
the SF-36, and age was associated with a better prognosis. Female sex and chronic obstructive pulmonary
disease were independently associated with a worse physical component summary score.
Conclusion: COVID-19 associated ARDS survivors have long-term consequences in health status, exercise
capacity, and HRQoL. Strategies addressed to prevent these sequelae are needed.

© 2021 The British Infection Association. Published by Elsevier Ltd. All rights reserved.

Introduction

with COVID-19 will have a mild, self-limiting illness, up to 20% de-
velop severe pneumonia and acute respiratory distress syndrome

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
is the etiological agent of coronavirus disease 2019 (COVID-19) that
emerged in Wuhan, China, and spread rapidly across the world,
causing a pandemic in just a few weeks.! Although most patients
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(ARDS) that can necessitate hospitalization, intensive care, and me-
chanical ventilation.?

In recent months, much progress has been made in understand-
ing the epidemiology, transmission mechanisms, clinical feature,
in-hospital complications, and groups most at risk of a poor evolu-
tion and death due to COVID-19.2-4 Furthermore, multiple studies
have been carried out to identify antiviral and immune modulating
treatment options.>>:°>~7 However, the long-term consequences of
COVID-19 are less clear, partly due to its short history, and partly
due to the difficulty in monitoring patients after hospital discharge
in a severely strained health care system.

0163-4453/© 2021 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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Some authors have speculated that the consequences of COVID-
19 could be similar to those produced by the severe acute res-
piratory syndrome coronavirus (SARS-CoV), and the Middle East
respiratory syndrome coronavirus (MERS-CoV). Both viruses have
a close phylogenetic relationship with SARS-CoV-2 and are proba-
bly also similar in terms of clinical sequelae, respiratory function,
psychiatric disorders, and health related quality of life (HRQoL)®.
In addition, previous studies among ARDS survivors have detected
a high prevalence of cognitive impairment and reduced functional
status and HRQoL.%-!0 The few published studies that address the
long-term outcomes of COVID-19 have included patients with a
broad clinical spectrum of COVID-19 disease and have not focused
on the most seriously ill."'-13

In this prospective study, we aimed to determine the clinical
outcomes, exercise capacity, psychiatric disorders, and long-term
HRQoL of patients with COVID-19 who developed ARDS and sur-
vived to hospital discharge.

Methods
Study design

We performed a follow-up prospective single-center study
nested in a large multicentre prospective cohort of hospitalized
adults with COVID-19 (COVID-MetroSud). The study was conducted
at the Complex Hospitalari Moisés Broggi, a 350-bed public hospi-
tal that serves an area of 425,000 inhabitants in Barcelona, Spain.

All patients were adults (>18 years old) admitted with reverse-
transcription-polymerase chain reaction (RT-PCR) proven SARS-
CoV-2 infection and severe COVID-19 pneumonia between 28
February and 15 April 2020. We included only those patients who
had suffered ARDS during hospital admission and survived to hos-
pital discharge, and we excluded those who were institutionalized
or admitted to hospital at the time of follow-up, refused to par-
ticipate, could not be contacted after three calls, and lived outside
the area covered by the hospital. All patients were informed of the
study and signed the informed consent.

The study conformed to the STROBE checklist and was approved
by the ethics committee of the coordinating center (Bellvitge Uni-
versity Hospital) in accordance with Spanish legislation. All proce-
dures complied with the ethical standards of the Helsinki Declara-
tion (PR140/20).

Data collection, clinical evaluation, and follow-up

The acute phase of the SARS-CoV-2 infection was considered
the first day of symptom onset to hospital discharge. We recorded
demographic and epidemiological data, sociofunctional status, co-
morbidities, clinical data, radiological findings, laboratory tests, and
details of intensive care unit (ICU) admission, including orotracheal
intubation, duration admitted (days), complications, and treatment.
Data were recorded on a secure web-based software platform for
online databases (REDCap).!*

Patients were assessed at a follow-up visit between Novem-
ber 2020 and December 2020. This visit included a comprehensive
medical evaluation, clinical data collection focused on persistent
symptoms, the degree of dyspnea according to the modified British
Medical Research Council (mMRC) dyspnea scale,’® and a complete
physical examination. Patients were also asked about returning to
their usual physical and work activity, as well as whether a close
family member had died from COVID-19.

All patients who were able to walk unaided completed a 6-
minute walk test (6MWT), following the criteria of the Spanish
Society of Pulmonology and Thoracic Surgery (SEPAR).!S Median
peripheral oxygen saturation (SpO,) was recorded at baseline and
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after completing the 6MWT, as was the distance walked, in me-
ters. The formula reported by Enright et al.”” was used to calcu-
late the percentage of meters completed based on the theoretical
maximum. Any reasons for being unable to complete the test were
recorded. Dyspnea on completion of the 6MWT was assessed using
the Borg Rating Scale of Perceived Exertion.'8

We then verified whether patients had undergone a chest X-
ray after hospital discharge. If not, one was requested to ensure
that all patients had at least one follow-up chest X-ray. Informa-
tion from chest computed tomography (CT) and pulmonary func-
tion tests (PFTs) was also collected when available.

Patients completed the Beck Depression Inventory second edi-
tion (BDI-II),’® Impact of Event Scale Revised (IES-R),2° and State-
Trait Anxiety Inventory (STAI)?! questionnaires to assess depres-
sion, post-traumatic stress disorder (PTSD), and anxiety, respec-
tively. Finally, all patients completed Version 2 of the Short-Form
36 (SF-36) to assess HRQoL. This consists of 36 questions with an-
swers grouped into eight dimensions across two large groups: the
physical component summary (PCS) and the mental health compo-
nent summary (MCS).22

Definitions

SARS-CoV-2 infection was confirmed by RT-PCR from a na-
sopharyngeal swab. ARDS was defined according to the Berlin cri-
teria as the appearance or worsening of respiratory failure associ-
ated with a known clinical event.?*> This required an oxygen ar-
terial pressure (PaO,) / inspired fraction of oxygen (FiO,) ratio
<300 mmHg, associated with radiology with the appearance of bi-
lateral pulmonary opacities not explained by effusions, atelectasis,
or masses. Length of hospital stay was described as the total num-
ber of days from admission to hospital discharge. Length of ICU
stay was defined as the total number of days spent in critical care.

Statistical methods

Patient characteristics are presented as the number of cases and
percentages for categorical variables and as means and standard
deviation (SD) or median and interquartile range (IQR) for con-
tinuous variables. Fisher's exact test or Pearson’s chi-squared test
was used to assess the relationship between categorical variables.
The student t-test or Mann-Whitney U test was used to compare
continuous variables. We then used simple linear regression mod-
els to identify factors associated with the MCS and PCS scores of
the SF36 questionnaire. Variables were included in the multivariate
models if there were non-modifiable (i.e., age, sex, and race) and
showed an association (p < 0.2) in the univariate analysis. Results
are reported as beta values and 95% confidence intervals. All analy-
ses were performed with a two-sided significance level of 0.05 and
conducted using R, version 3.6.3 (cran.r-project.org).?*

Results

In total, 1295 patients were admitted for COVID-19, of whom
365 suffered ARDS. Among the ARDS group, 199 died before dis-
charge leaving 166 survivors of COVID-19-associated ARDS. During
follow-up, 5 died and 48 did not attend visits, giving a final cohort
of 113 patients. Most were male (70%) and had a median age of 64
years (IQR 54-72). Their demographic and clinical data are shown
in Table 1.

Follow-up visits occurred a median of 240 days (IQR 230-246)
from the first positive RT-PCR for SARS-CoV-2. Table 2 shows that
80% of patients reported at least one persistent symptom, predom-
inantly dyspnea (55%), arthromyalgia (50%), moderate to severe as-
thenia (45.5%), subjective memory loss (42.5%), and subjective lack
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Interstitial lung disease

Peripheral vascular disease

Stroke

Solid malignancy

Non metastatic neoplasia
Metastatic neoplasia

HIV infection

Other immunosuppression’s 2
Charlson index score (mean; SD)
Charlson index score <2 points (N;%)
Charlson index score >2 points (N;%)
Symptoms of COVID-19 (N;%)
Days of symptoms upon admission (median; IQR)
Dyspnea

Cough

Rhinorrhea

Anosmia

Ageusia

Odynophagia

Fever

Diarrhea

Sickness

Vomiting

Asthenia

Anorexia

Headache

Arthromyalgia

Chest pain

Abdominal pain

Delirium

Laboratory findings (median, IQR)
Maximum CRP, mg/L (median, IQR)
Maximum LDH, UI/L (median, IQR)
Maximum Dp-dimer, ng/ml (median, IQR)
Minimal lymphocyte count, /mm?
Treatments (N;%)
Lopinavir/Ritonavir

Beta interferon
Hydroxychloroquine

Tocilizumab

Immunoglobulins

Corticosteroids

Inhaled corticosteroids

LMWH

Antibiotics

Azithromycin

Ampicillin

Table 1

Demographic and clinical characteristics, laboratory findings, treatments, and complications of patients during the acute COVID-

19 episode.

Patients (N = 113)

Sex (N;%)
Man 79 (69.9)
Woman 34 (30.1)
Age, years (median; IQR) 64 (54-72)
Race (N;%)
Asiatic 1(0.9)
Caucasian 80 (70.8)
Latin 26 (23.0)
Black 1(0.9)
Other 5(4.4)
BMI, Kg/m? (median; IQR) 29.3 (26.2-32.3)
Smoking (N;%)
Smoker 3(2.7)
Former smoker 35 (31.0)
Nonsmoker 75 (66.4)
Barthel Index score (mean; SD) 99 (4.1)
Comorbidities (N;%)
Hypertension 57 (50.4)
Diabetes mellitus 30 (26.5)
Dyslipidemia 60 (53.1)
Atrial fibrillation 8 (7.1)
Heart failure 3(2.7)
Moderate-severe chronic kidney disease (CKD) ' 3(2.7)
Chronic respiratory disease 29 (25.7)
COPD 7/29 (24.1)
Asthma 10/29 (34.5)
0SAS 16/29 (55.2)

1/29 (3.5)
8 (7.1)
3(2.7)

10 (8.9)
10/10 (100)
0 (0)
2(1.8)

2 (2.7)
1.05 (1.29)
100 (88.5)
13 (11.5)

7(5-10)
113 (100)
91 (80.5)
8 (7.1)
16 (14.2)
19 (16.8)
8 (7.1)
98 (86.7)

198 (149-295)
435 (345-548)
2.900 (1.780 —7.220)
680 (465-855)

9 (8.0)
3 (2.7)
108 (95.6)
47 (41.6)
1(0.9)
76 (67.3)
13 (11.5)
109 (96.5)
113 (100)
96 (85.0)
6 (5.3)

(continued on next page)
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Table 1 (continued)
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Patients (N = 113)

Amoxicillin-Clavulanic
Piperacillin-Tazobactam
Ceftriaxone

Carbapenems

Quinolones

Daptomycin

Linezolid

LOS, days (median; IQR)

ICU admission (N;%)

Length of ICU stay, days (median; IQR)
Orotracheal intubation and mechanic ventilation
Non-invasive mechanic ventilation
Complications (N;%)
Ventilated-associated pneumonia
Nosocomial tracheobronchitis
Heart failure

Arrhythmia

Stroke

Acute coronary syndrome

PE

Sepsis

Mental status abnormalities
Catheter related bacteriemia

23 (13.0-39.0)
2 (37.2)

18 (12.8-34.5)
36/42 (85.7)
17/42 (40.5)

13/36 (36.1)
13 (11.5)

7 (6.2)

12 (10.6)
1(0.9)
3(2.7)

16 (14.2)

0 (8.9)
7 (15.0)
0 (26.5)

Abbreviations: BMI: Body mass index; COPD: Chronic obstructive pulmonary disease; CRP: Chain polymerase reaction; HIV:
Human immunodeficiency virus; ICU: Intensive Care Unit; IQR: Interquartile range; LDH: Lactate dehydrogenase; LMWH: Low
molecular weight heparin; LOS: length of hospital stay; OSAS: Obstructive sleep apnea syndrome; PE: pulmonary embolism;

SD: Standard deviation.
1 Creatinine >265 pmol/L.

2 Solid organ transplantation, Hematopoietic stem cell transplantation, Chemotherapy, corticosteroid treatment (prednisone>

10 mg | day or equivalent) or neutropenia.

Table 2

Clinical characteristics and functional status at follow-up.

Patients (N = 113)

Days between COVID-19 diagnosis and follow-up visit (median; IQR)

Barthel Index score (mean; SD)
Persistent symptoms (N;%)

>1 persistent symptom
Dyspnea, 0 to 4 points of mMRC
mMRC = 0

mMRC =1

mMRC = 2

mMRC = 3

mMRC = 4

Cough

Chest pain

Anosmia

Ageusia

Odynophagia

Asthenia, 0 to 10 points

<5 points

>5 points

Arthromyalgia

Headache

Subjective memory loss
Subjective lack of concentration
Insomnia

Paresthesia

Functional status and family involvement (N;%)

Returned to usual life

Returned to work

Recovery from physical exercise

Relatives affected by COVID-19

Relatives deceased by COVID-19

Hospital readmission after hospital discharge

Emergency admission after hospital discharge

240 (230-246)
99 (4.1)

1 (80.5)

1 (45.1)
7 (32.7)
17 (15.0)
3 (2.7)
5 (4.4)
20 (17.7)
28 (24.8)
16(142)
5(13.3)
15(133)

6

8
46
33
7
65 (57.5)

39/70 (55.7)
48(429)

3 (47.3)
1(9.8)
1(9.8)
4(21.4)

Abbreviations: IQR: Interquartile range; SD: Standard deviation; mMRC: modified British Medical Research Council.
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Table 3

6MWT, radiological, and PFT results at follow-up.

Patients (N = 113)

6MWT (N;%) 104 (92.0)
Initial Sp02,% (median; IQR) 97 (96.0-98.8)
Final Sp02,% (median; IQR) 95 (93-96)
Decrease on Sp02 >4% (N;%) 31 (30.1)
Initial or final Sp02 <88% (N;%) 5 (4.9)
Meters completed (mean; SD) 377 (117)
Completed <80% of theoretical meters (N;%) 54 (53.5)
6MWT outage (N;%) 7 (6.8)
BORG scale at the end of 6MWT, points (N;%)

0-2 80 (77.7)
3-7 23 (22.3)
Radiological findings

Chest X-ray, (N;%) 98 (86.7)

Days between COVID-19 diagnosis and
Chest X-ray (median; IQR)

143 (99-247)

Normal 50 (51.0)
Bilateral interstitial infiltrate 42/48 (87.5)
Bilateral alveolar-interstitial infiltrate 3/48 (6.3)
Unilateral alveolar infiltrate 2/48 (4.2)
Unilateral interstitial infiltrate 1/48 (2.1)
Chest CT (N;%) 31 (36.3)
Ground-glass opacification 17 (54.8)
Consolidation areas 1(3.2)
Ground-glass and consolidation 9 (29.0)
Fibrosis 6 (19.4)
PE 1(3.2)
PFT (N;%) 46 (40.7)

Days between COVID-19 diagnosis and
PFT (median; IQR)

FEV1 <80%

FVC <80%

FEV1/FVC <70%

DLCO <80%

190 (144-210)
12/46 (26.1)
13/46 (28.3)
7/46 (15.2)
28/36 (77.8)

Abbreviations: 6MWT: 6 min walking test; Chest CT: Chest computed to-
mography; IQR: Interquartile range; mMRC: modified British Medical Re-
search Council; PE: Pulmonary embolism; PFT: Pulmonary function tests;
SD: Standard deviation; SpO2: Peripheral oxygen saturation.

of concentration (40.7%). Moreover, 57% of patients had not recov-
ered their physical health prior to admission. Only 9.8% required
further hospital admission after discharge.

Table 3 shows the results of clinical investigations. Concerning
the 6MWT results, the baseline SpO, was 97% (IQR 96-98%) and
30% experienced a saturation drop of >4 points after finishing the
test. The SpO, fell below 88% in 5% of patients during or at com-
pletion of the 6MWT. Fifty-four of patients completed less than
80% of the theoretical reference meters, adjusted by age. Concern-
ing the radiological findings, 49% of cases had pathological findings
on their chest X-ray, mainly showing bilateral interstitial infiltrates
(87.5%). Among the 31 chest CTs that were performed, ground-glass
opacity and fibrosis were present in 55% and 19%, respectively. Re-
garding the PFT results, 40% of patients were assessed at a median
of 190 days (IQR 144-210) from the diagnosis of COVID-19. The dif-
fusing capacity of the lung for carbon monoxide (DLCO) was <80%
in up to three-quarters of PFT results.

Table 4 summarizes the psychological evaluation results, reveal-
ing that most patients (>90%) had developed a mental disorder.
Specifically, 36% presented some degree of depression, almost 50%
suffered moderate to severe PTSD, and 34% had state anxiety at or
above the 75 percentile.

Concerning HRQoL, as shown in Fig. 1, the mean SF36 scores
were worse following admission to hospital with COVID-19 and
ARDS than in the general population for each of the eight di-
mensions, irrespective of sex. Supplementary Fig. 1 then presents
the results of the simple linear regression models for the clinical
and demographic variables associated with MCS and PCS scores.
The MCS score, multivariate regression revealed that female sex (8
—9.8; 95%CI —15.12 to —4.49), race other than Caucasian (8 —6.51;

585

Journal of Infection 83 (2021) 581-588

Table 4
Results of testing for mental health disorders.

Patients (N = 113)

BDI-2 inventory of depression (N;%) 93 (82.3)
Minimal or no depression 59 (63.4)
Mild 10 (10.8)
Moderate 18 (19.4)
Severe 6 (6.5)
IES-R of PTSD (N;%) 109 (96.5)
Minimal or no PTSD 20 (18.3)
Mild 35 (32.1)
Moderate 6 (5.5)
Severe 48 (44.0)
STAI anxiety state, percentile (N;%) 104 (92.0)
<75 49 (47.1)
>75 55 (52.9)
STAI anxiety trait, percentile (N;%) 103 (91.2)
<75 68 (66.0)
>75 35 (34.0)

Abbreviations and definitions: BDI-2: Beck’s index, a depression
detection inventory; IES-R: Impact of Event Scale Revised, a post-
traumatic stress assessment scale; PTSD: post-traumatic stress
disorder; STAI: state-trait anxiety index.

95%CI —12.67 to —0.35), and a Charlson index >2 (8 —10.52; 95%CI
—18.68 to —2.35) were independently associated with a worse
score, while age (B 3.56; 95%CI 0.61 to 6.52) was associated with
a better score. Concerning the PCS score, a history of chronic ob-
structive pulmonary disease (COPD) (8 —5.78; 95%Cl —10.44 to
—1.11) and female sex (8 —4.79; 95%CI —9.15 to —0.42) were in-
dependently associated with a worse score.

A sub-analysis comparing Latino with Caucasian patients re-
vealed that the former tended to be younger (52 vs 67 years,
p < 0.001) and have less hypertension (30.5% vs 56.2%, p = 0.042)
and dyslipidemia (30.5% vs 61.3%, p = 0.013). However, at 8
months, 81% of Latinos had not regained their previous exer-
cise capacity whereas this only applied to 49.4% of Caucasians
(p < 0.015). Additionally, significantly more Latino patients com-
pleted <80% of the theoretical 6MWT reference distance compared
with Caucasians (84% vs 41%, p < 0.001). Latino patients also per-
formed worse on the mMRC scale, the IES-R, and the MCS, but not
the PCS (Supplementary Table 1).

Discussion

In this prospective and comprehensive follow-up study of pa-
tients who developed ARDS during admission for COVID-19, we
found that 80% had at least one persistent symptom 8 months after
diagnosis. The most common of these were dyspnea and arthralgia.

The few published articles on the follow-up of patients with
COVID-19 have relied on shorter follow-up periods and have re-
ported varying prevalence rates for symptoms.'’-12:2> Qur results
match those from a Chinese cohort,!" in which 74-86% of patients
had at least one persistent symptom, with 26-36%of patients in the
most severe group having dyspnea with an mMRC score >1 at 6
months. Similar results have been published by Meije et al. at 45-
days’ follow-up, although at 7 months, they report 25% fewer per-
sistent symptoms than in our study.?> However, it is striking that
Bellal et al. reported that fewer than 5% of patients had sequelae
at 3-4 months. These wide differences may be because the entire
population with COVID-19 was included in their study, while we
only included the most ill patients. This would be consistent with
the fact that our results are similar to those of previous studies
published in patients with ARDS of different etiologies, in which
56-84% of patients are reported to have persistent symptoms at 12
months,26-29

Regarding exercise capacity measured by the 6MWT, more than
half of the patients completed <80% of the theoretical distance, ad-
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Fig. 1. Mean SF36 scores for survivors of COVID-19 with ARDS by dimensions, shown by sex compared with the general population.
Abbreviations: ARDS: Acute severe Respiratory Distress Syndrome; SF36: version 2 of Short-Form 36 quality of life questionnaire.

justed for age. Surprisingly, Huang et al. reported that only 29% of
patients in the most severe group had values below the normal
range.!! Previous studies in survivors of SARS and MERS are con-
sistent with ours.3? Herridge et al. also suggested that the inability
to exercise was mainly due to extrapulmonary disease, such as im-
paired muscle function.??

Pathological radiological findings were present in a half of the
cases that had imaging after hospital discharge. Similarly, Huang
et al. describe radiological abnormalities in approximately 50% of
patients at 6 months.!" By contrast, pathological findings were
identified in only 20% of ARDS survivors, probably because these
latter results were analysed 12 months after hospital discharge(29).

586

In our cohort, chest CT was performed in less than a third of pa-
tients; had it been performed in all patients, we may have been
better placed to define the radiological abnormalities.

In our study, 77% of patients undergoing a PFT had a DLCO
<80%. The DLCO is the parameter most affected in Chinese'!
and Italian'? cohorts of COVID-19 survivors, but both have fewer
patients with a DLCO <80% (22% and 67%, respectively). This
difference could be explained by the lower disease severity in
the Chinese!!' and Italian'? cohorts. Yet, surprisingly, only 56% of
patients with the most severe disease in the study by Huang
et al. had low DLCOs."" Our result is still consistent with pre-
vious studies of ARDS survivors with different aetiologies and of
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SARS/MERS survivors affected by severe pneumonia and/or requir-
ing ICU admission. This suggests that pulmonary sequelae may
be more related to the appearance of ARDS than to the disease
itself,26.28-33

A total of 93% of patients had developed a mental health dis-
order by 8-months’ follow-up main disorders assessed were PTSD,
depression, and anxiety, and all were present at levels consider-
ably higher than published elsewhere.!!-2>:34 The differences are
also difficult to compare because we analyzed different psychi-
atric disorders and did not consider a subgroup of who suffered
encephalopathy during hospital admission. Nevertheless, the trend
seems to indicate that the most severe cases of COVID-19 present
a higher risk of mental disorders in the medium term. Previous
studies have focused on neurological and psychiatric disorders in
patients with COVID-19 (mild to severe) and have found a sim-
ilar prevalence of PTSD and depression just before hospital dis-
charge.?>:36 Some authors have hypothesized that this may be re-
lated to brain involvement of COVID-19 itself.>” However, psychi-
atric disorders must be analysed in the global context of the pan-
demic, which has led to significant changes in lifestyle, economy,
work, and social relationships. In fact, the high percentage of PTSD
is comparable to that described in studies conducted in survivors
of wars and catastrophes.?8:3?

Similar to the mental health problems, the HRQoL of survivors
was worse than in the general population. This is also consistent
with previous studies among SARS and MERS survivors, as well
as among patients affected by ARDS of different aetiologies.? 2940
Moreover, high comorbidity and COPD were independently associ-
ated with worse scores in the MCS and PCS, respectively.

A new and striking finding of our study was that Latino pa-
tients presented with worse outcomes (e.g., dyspnea, the 6MWT,
MCS, and IES-R) at 8 months after COVID-19. These results should
be explored in more detail by adding socioeconomic data or con-
ducting multicentre studies to account for the specific characteris-
tics of the Latino population in our geographic area.

The main strength of this study lies in the prospective and com-
prehensive data collection for a large cohort of patients with se-
vere COVID-19 who survived ARDS. We are also unaware of any
other study that has assessed the survivors of COVID19-associated
ARDS globally in physical and mental domains beyond 6 months’
follow-up. However, the study has some equally limitations that
should be noted. First, this was a single-center study, and as such,
our findings may lack generalizability by failing to reflect the epi-
demiology of different centres and/or geographical areas. Second,
socioeconomic variables were not collected from patients, which
may have influenced the outcomes. Finally, we were unable to per-
form PFT and CT studies in most patients.

In summary, survivors of COVID-19 associated ARDS had poor
exercise capacity, health status, and lower HRQoL scores after 8
months compared with the general population. More than 90%
presented with mental health disorders, including PTSD, depres-
sion, and anxiety. A multidisciplinary approach should be pro-
moted to improve the care of patients with the sequelae of COVID-
19.
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