S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Respir. Med and Res 82 (2022) 100907

Available online at

ScienceDirect
www.sciencedirect.com

Elsevier Masson France

www.em-consulte.com

Original article

Clinical outcomes and lung ultrasound findings in COVID-19 follow up:
Calm comes after the storm?

Check for
updates

Nikita Gurbani®*, Marco Acosta-Sorensen?, David Diaz-Pérez?,

Juan Marco Figueira-Goncalves

, Yolanda Ramallo-Farina”¢, José Luis Trujillo-Castilla®

@ Respiratory Medicine and Thoracic Surgery Department, Guy's and St Thomas NHS Foundation Trust, University Hospital Nuestra Senora de Candelaria, Santa

Cruz de Tenerife, Spain

b Canary Islands Health Research Institute Foundation (FIISC), Tenerife, ES, Spain
€ Research Network on Health Services in Chronic Diseases (REDISSEC), ES, Madrid, Spain
9 Instituto Universitario de Enfermedades Tropicales y Salud Publica de Canarias, Universidad de La Laguna, Santa Cruz de Tenerife, Spain

ARTICLE INFO

Article History:

Received 9 September 2021
Revised 9 March 2022
Accepted 10 March 2022
Available online xxx

Keywords:
COVID-19
SARS-CoV2

LUS

Lung ultrasound
Post-COVID

ABSTRACT

Introduction: There is still an undiscovered territory about the sequelae and lung ultrasound (LUS) findings
after SARS-CoV2 acute infection. This study aims to investigate the post-COVID period from a clinical, psycho-
social, and radiological point of view, analyze LUS on COVID-19 follow-up and detect whether these out-
comes are related to the patient situation.

Methods: We conducted an observational study on patients diagnosed with SARS-CoV2 pneumonia and
admitted to the University Hospital of La Candelaria (Tenerife, Spain) from 1st March to 31st August 2020.
We performed a descriptive analysis on post-COVID manifestations, LUS score, health-related quality of life
measured through the Euroqol 5D-5L questionnaire, and lung function parameters on follow-up, and we
compared these variables to the outcomes during the hospital admission.

Results: 77 patients were included; the mean age was 57 years and the follow-up mean time from hospital
discharge was 16 weeks. 87% of the cases had symptoms on follow-up, the most common was dyspnea
(65%); these manifestations were more frequent in females (p = 0,015). 76,5% of the cases had lung aeration
alteration in LUS on follow-up; lower PaO2/Fi02 and greater CRP and IL-6 levels on admission were related
to LUS score >1.

Conclusions: Almost 90% of the patients had persistent symptoms after 16 weeks of hospital discharge due to
COVID-19, the most common manifestation presented was dyspnea. Altered lung aeration pattern in LUS
was observed on more than 70% of the patients on follow-up.

© 2022 SPLF and Elsevier Masson SAS. All rights reserved.

Introduction

In December 2019, Wuhan (China) became the epicenter of an
infectious outbreak of a new type of coronavirus termed SARS-CoV2
[1]. The infection had a particularly high spread rate, which caused a
rapid worldwide expansion, reaching Europe at the end of January
2020. Today, more than one year after the first case of coronavirus
disease 2019 (COVID-19), there are more than 219 million cases
worldwide and more than 4 million confirmed deaths due to this
infection [2].

Regarding COVID-19 data, primary pulmonary manifestations of
SARS-CoV-2 acute infection include hypoxemia, dyspnea, and cough;
extrapulmonary symptoms may vary, in an acute situation. Fever,
asthenia, headache, and myalgia are the most reported symptoms
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[3]. Long-term outcomes for pulmonary abnormalities include func-
tional impairment as well as residual radiographic findings of
ground-glass opacities and fibrotic changes suggesting persistent
interstitial disease [4,5]. Systemic complications have also been
reported, including arrhythmias, acute coronary syndrome, myocar-
ditis, acute cerebrovascular disease, and neurologic and neuromuscu-
lar manifestations [6,7].

Many patients are suffering from different symptoms even after
several weeks from hospital discharge. Long covid, or post-covid syn-
drome, is defined by the National Institute for Health and Care Excel-
lence (NICE) as “signs and symptoms that develop during or after an
infection consistent with COVID-19 which continue for more than 12
weeks and are not explained by an alternative diagnosis”[8].

Focusing on lung affection due to COVID-19, there is a wide range
of data that describes the most common patterns seen on chest com-
puterized tomography (CT) scan [9], in order of frequency: ground-
glass opacity, interlobular septal thickening, air bronchogram, and
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crazy-paving pattern. Although chest-CT scan is the gold standard for
lung imaging, lung ultrasound (LUS) has shown that is able to detect
interstitial lung disease, subpleural consolidations, and acute respira-
tory distress syndrome from any etiologic cause [10—12]; hence LUS
performance on the follow-up clinic could help physicians decide
which patients may benefit from further radiological studies such a
chest-CT scan.

Therefore, the current study aims to: (1) analyze lung ultrasound
findings at follow-up and the relation of these results with the
patient clinical situation at admission and follow-up; (2) study
whether inflammatory biomarkers and COVID-19 severity on admis-
sion can foresee a worse clinical outcome after several months of
cured COVID-19; (3) investigate the post-COVID manifestations that
appeared after 16 weeks of hospital discharge not only from a clinical
and radiological point of view but also from a psychosocial outlook.

Methods
Study design and participants

We conducted a prospective, observational, and descriptive study
including patients diagnosed with SARS-CoV2 pneumonia according
to World Health Organization guidelines [2], admitted at the Respira-
tory Disease Department of the University Hospital Nuestra Senora
de La Candelaria (Tenerife, Spain) from 1st March to 31st August
2020.

All patients were included based on the following inclusion crite-
ria: (1) patient age > 18 years, (2) confirmed diagnosis of COVID-19
performed by SARS-CoV-2 real-time reverse polymerase chain reac-
tion (RT-PCR) from nasopharyngeal swabs samples, and (3) hospital
admission to the University Hospital Nuestra Senora de La Candelaria.
Patients with these criteria were excluded: (1) SARS-CoV2 RT-PCR
negative result, (2) interstitial lung disease diagnosed before COVID-
19 admission, (3) active neoplasia, and (4) neoplasia history treated
with chemotherapy and/or radiotherapy.

The ethics committee of the University Hospital of La Candelaria
approved this study, and all participants signed informed consent to
participate in this study.

Data collection

The demographics, clinical features, laboratory findings, and out-
comes of the participants were collected from the electronic medical
record system in our hospital.

The following variables were collected at hospital admission: (1)
blood test parameters, including a total number of leukocytes, lym-
phocytes, and platelets, d-dimers, lactate dehydrogenase (LDH), cre-
atinine, aspartate aminotransferase (AST), alanine aminotransferase
(ALT), gamma-glutamyl transpeptidase (GGT), alkaline phosphatase
(ALP), C-reactive protein (CRP), procalcitonin and interleukin 6 (IL-6);
(2) PaO2/FiO2 ratio (ratio of partial pressure of arterial oxygen in
mmHg to the fraction of inspired oxygen), on room air; (3) COVID-19
severity at admission, divided into three categories according to oxy-
gen requirements: mild cases, which did not require oxygen therapy,
moderate for those cases managed with non-invasive oxygen thera-
pies (nasal cannula, reservoir mask, and high flow nasal cannula),
and severe for those who required orotracheal intubation; (4) demo-
graphic data such as age, sex, and smoking habit (active smokers if
they had smoked at least one cigarette in the last 6 months, former
smokers if they had smoked in the past but were remaining abstinent
for at least 6 months, or non-smokers if they had never smoked); (5)
presence of comorbidities such as arterial hypertension, dyslipide-
mia, type 2 diabetes mellitus, obesity (defined by BMI > 30 kg/m2),
ischemic heart disease, immunosuppression, chronic obstructive pul-
monary disease (COPD), and asthma.
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Outpatient follow-up was performed in the next 4 months after
hospital discharge due to COVID-19. The following variables were
collected: (1) pulmonary function test (PFT), performed within one
week before the follow-up clinic: forced vital capacity (FVC), forced
expiratory volume in one second (FEV1) and diffusing capacity for
carbon monoxide (DLCO) according to national guidelines [13]; (2)
lung ultrasound (LUS) performance was determined by LUSS12 pro-
tocol [14]. LUS is performed on 12 lung quadrants. LUS score (LUSS) O
to 3 was given; pattern A score 0: fine pleural line and visible A-lines
(Fig. 1A), pattern B score 1: minimum of three non-confluents B lines
with a distance between two of them up to 7 mm and fragmented
pleural-line (Fig. 1B), pattern B score 2: confluent B-lines (Fig. 1C)
and pattern C score 3: consolidations (Fig. 1D). Scores ranged from 0
to 36 [15,16]. A score was given for each lung quadrant when the pat-
terns were seen in the intercostal space of two consecutive ribs in at
least 2 consecutive intercostal spaces. LUSS > 1 was considered as a
sign of altered lung aeration pattern, as proposed by Volpicelli et al.
[16]. ATE5 (Mindray, San Jose, CA, USA) ultrasound portable unit was
used, the lung exploration was performed with a convex 2.5
—7.5 MHz transducer (Mindray C5—1 s, San Jose, CA, USA). The study
was conducted in the post-COVID clinic by a single operator experi-
enced in LUS; (3) symptoms, classified as respiratory (dyspnea,
cough, and expectoration) and non-respiratory symptoms (asthenia,
hair loss, arthralgia, ageusia, persistent headache, muscular weak-
ness, myalgia, anosmia, memory loss, cramps and others referred by
the patients). The patients’ current clinical features were distin-
guished from those pre-COVID admission symptoms or due to under-
lying diseases before COVID-19; (4) European Quality of Life 5
Dimensions (EQ-5D-5L) questionnaire [17] was performed to analyze
the impact of the COVID-19 on patients’ quality of life after hospital
discharge. All participants were contacted by telephone within a
week after the follow-up clinic. The results were presented as per
EQ-5D-5L guidelines [17] through an EQ visual analogue scale (EQ-
VAS) system, where the endpoints 0 to 100 are labeled ‘The best
health you can imagine’ and ‘The worst health you can imagine’, and
the analysis of the following dimensions: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression. The results were
compared with the Canary Islands’ general population [18].

Statistical analysis

Continuous variables were expressed as means + standard devia-
tion (SD) and categories as counts and percentages. For the bivariate
analysis, we used Students t-test for continuous variables to compare
the means of independent samples. For the association between cate-
gorical variables, we used Chi-square and Fishers exact test. Statisti-
cal significance was set at 5% and marginally significant accepted for
p < 0.1. Analyses were conducted with SPSS software (version 21;
SPSS, Chicago, IL, USA) (Fig. 2).

Results
Study sample

A total of 93 patients met the inclusion criteria, 16 of them were
excluded due to different reasons: previously diagnosed interstitial
lung disease (4 patients), active neoplasia (3 patients), history of
radiotherapy treatment (2 patients). 7 patients did not attend the first
follow-up consultation. Finally, 77 cases were included in this study.

Demographics and baseline characteristics

The patients’ baseline characteristics are reflected in Table 1. The
median age of the participants is 57 years, ranging from 26 years to
77 years; 37 cases (48%) are female. Most of the participants were
non-smokers (79%). Regarding underlying conditions, 48% of the



N. Gurbani, M. Acosta-Sorensen, D. Diaz-Pérez et al.

Respiratory Medicine and Research 82 (2022) 100907

Fig. 1. LUS lung patterns. A: fine pleural line and visible A-lines; B: minimum of three non-confluents B lines with a distance between two of them up to 7 mm and fragmented

pleural-line; C: confluent B-lines; D: consolidations.

patients have arterial hypertension, 30% dyslipidemia, and 17% type 2
diabetes mellitus. Obesity is observed in 14% of the patients. In this
study, most cases have moderate COVID-19 severity at admission (49
patients, 64%). The mean time from hospital discharge to follow-up is
16.1 weeks (SD + 6.1 weeks).

Clinical, functional, and analytical characteristics

Regarding clinical manifestations, 87% of the cases presented with
symptoms at follow-up. These symptoms were classified as respira-
tory and non-respiratory and are summarized in Table 2. The most
reported was dyspnea (65%), followed by asthenia (42%), hair loss
(31%), and arthralgias (26%). 6 patients had major complications: pul-
monary thromboembolism (3), deep venous thrombosis (1), subdural
hematoma (1), and cerebrovascular accident (1). COVID-19 severity
at admission in the present study was not related to the presence of
symptoms during the follow-up.

As shown in Table 2, we detected female patients significantly had
a greater number of clinical manifestations compared to male
patients (p = 0,015) and specifically, a higher number of non-respira-
tory symptoms (p = 0,009).

Regarding lung function parameters at follow-up, the mean levels
for our study population were: DLCO 92.8% of predicted (SD + 17.7%),
FEV1 99.4% of predicted (SD + 16%) and FVC 95.1% of predicted (SD +
17.9).

Analytical parameters levels at admission such as ALT, AST, LDH,
CRP, procalcitonin, ferritin, IL-6 and CK, were not involved in the
symptoms’ prevalence in the convalescence period after discharge,
but a significant correlation between genders was found (Table 2).
ALT, AST and LDH levels on admission were remarkably higher in
male group: ALT 69,25 (SD + 47,41) versus 44,27 (SD + 32,14),
p = 0,009; AST 62,22 (SD+ 43,53) versus 43,62 (SD + 26,35),
p = 0,025; LDH 404,72 (SD + 122,87) versus 317,10 (SD + 98,51),
p=0,027.

Health-related quality of life (EQ-5D-5L questionnaire)

43 patients completed the EQ-5D-5L questionnaire. Cases were
classified by gender and age group and compared with the Canary
Islands’ general population [18] as presented in Table 2.

Male patients under the age of 44, had a lower EQ-VAS health-
related quality of life after suffering COVID-19 compared to the same
age general male population (63.8 & 17.1 vs 80 + 16.2, respectively,
p = 0,013). The rest of the age groups and females in this study popu-
lation did not present poorer EQ-VAS health-related quality of life
after COVID-19 discharge compared to the general population
(Table 2).

In terms of the 5-dimension analysis, the most common moderate
impaired aspect for the male population (n = 24) was pain/discomfort
(33.3%), followed by usual activities (20.8%), anxiety/depression and
mobility (16.7%), and self-care (8.3%). For the female population
(n = 19), the most affected element was usual activities (21.1%), and
then mobility, self-care and anxiety/depression (15.8%), and lastly,
pain/discomfort (10.5%).

Correlation between LUS findings at follow-up and clinical and
analytical outcomes

A total of 59 patients (76.5%) had an altered lung aeration pattern
in LUS at follow-up (LUSS > 1). To better represent the symptoms’
outcomes according LUSS, we classified the LUSS alterations in three
different groups as presented in Table 3 (LUSS 0, LUSS 1-15, and LUSS
> 15) following Wangiiemert Pérez et al, studies [19,20]. We
observed normal LUS (LUSS 0) findings in 50% of the asymptomatic
patients and 19% of symptomatic cases, although this correlation was
not significant (p = 0,106). Within the group admitted with severe
grade of COVID-19, no patient was found to have normal LUS findings
on follow-up. Most moderate and severe cases had a LUSS score
between 1 and 15 (84% and 64%, respectively). These findings were
statistically significant (p = 0.002). We detected a greater LUSS in the
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Fig. 2. Areas of lung ultrasound examination. a: upper anterior and lower anterior quadrant of the right (R1-R2) and left (L1-L2) hemithorax; b, c: upper lateral and lower lateral
quadrants of the right (R3—R4) and left (L3—L4) hemithorax; d: lower and upper quadrants of the posterior thorax of the right (R5—R6) and left (L5—L6) hemithorax. Image from

Wangiiemert Pérez et al. [19].

male group compared to the female (p = 0,016 and p = 0,001, respec-
tively).

Regarding analytical parameters, we detected those with greater
levels of CRP and IL-6 at admission were related to LUSS > 1 on fol-
low-up: CRP levels 10.8 (SD =+ 8.8) vs normal LUS at follow up: 5.8
(SD £ 5.7); IL-6 levels: 49.9 (SD = 48) vs normal LUS at follow up 17.3
(SD 4 24.5), p = 0,004 and 0 = 0,02, respectively. Correlations between
LUS findings and other biomarkers were not significant.

Regarding the health-related quality of life, we observed that male
patients with higher LUSS presented with lower quality of life: EQ-
VAS 65.6 (SD + 16.9) vs 83.4 (SD & 14.4), with significant correlation
(p = 0,018). No significant association was found between LUS altera-
tions and health-related quality of life in other groups.

Discussion

The present study describes follow-up data of patients after 16
weeks of hospital discharge due to COVID-19.

Regarding baseline characteristics, nearly 70% of the patients had
an underlying condition, such as hypertension in 48%, dyslipidemia
in 30%, and type 2 diabetes in 17% of the cases. Our study group has
similar findings if compared to larger groups of patients in other
countries such as United Kingdom or the USA, where the

comorbidities where present in more than the 70% of the included
patients [21,22].

We recorded post-COVID manifestations in more than 85% of the
patients. Dyspnea was the most common manifestation, followed by
asthenia, hair loss, and arthralgias. In our research, both respiratory
and non-respiratory manifestations were more frequent in the
female group. This gender fact and a broad spectrum of symptoms
have been reported also in other studies [23—-25]. In terms of health-
related quality of life, we conducted an EQ-5D-5L questionnaire in 43
patients. Peculiarly, we found that the male group under 44 years
had a poorer quality of life measured as EQ-VAS compared to the
same age and region general population; this stands far from the fact
that the female group is more frequently affected by post-COVID-19
symptoms and a lower quality of life would be expected due to this
situation. Some studies have investigated the health-related quality
of life through a 5Q-5D-5L questionnaire [26,27] but none of them
have detected a difference between genders.

Post-COVID symptoms in our study were not influenced by
COVID-19 severity or blood test biomarkers on admission. Data
regarding these facts is variable; Townsend and colleagues [23] did
not found any correlation between COVID-19 acute severity and
medium-term outcomes such as respiratory sequelae, quality of life,
or 6 min-walk-test result either. Several studies hold up on the oppo-
site [19,26]. Kamal et al. [26], observed both presences of
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comorbidities and severity of acute SARS-CoV2 infection were
involved in a greater number of post-COVID-19 manifestations. The
link between acute infection severity and acute effects may be more
clear [27], but the medium and long-term consequences remain
uncertain; this could be due to other influential factors that are not
reported in the same way in different studies and might be detected
if standardized grades of COVID-19 severity including multiple varia-
bles were created. The fact that seems to be more uniformly agreed is
the difference that lies between genders; in our research, we
observed a significant association between analytical parameters
such as ALT, AST, LDH and ferritin levels on admission, which were
remarkably higher in the male group. In this direction, there are sev-
eral studies [28,29] that have found similar outcomes, and have asso-
ciated higher biomarker levels with males. This aspect could be
explained by biological differences between sex hormones interac-
tions and immune system response [23].

We detected that more than 70% of the patients had an altered
lung aeration in LUS (LUSS > 1) after 16 weeks of SARS-CoV2 acute
infection; this situation reassures residual lung abnormalities during
the post-COVID period that are seen in CT scan performed during the
convalescence period in some studies [30].

The ratio of the partial pressure of oxygen in arterial blood (Pa02)
to the inspired oxygen fraction (FiO2) has been used to quantify the
degree of abnormalities in pulmonary gas exchange. In our study, we
detected those lower levels of PaO2/FiO2 ratio were related to LUS
alterations on follow-up, though this correlation was marginally sig-
nificant. In the same direction, biomarkers related to oxygen status,
and lung affection in acute SARS-CoV2 infection, have been studied
before [19]. We found a significant correlation between greater CRP
and IL-6 levels on admission with a higher prevalence of having a
LUSS > 1 at follow-up.

Though we did not observe an association between SARS-CoV2
pneumonia and biomarker levels at admission with post-COVID
symptoms in our study, these situations might be clinically relevant
in terms of lung parenchymal alterations detected by LUS. Patients
with severe lung tissue impairment and higher biomarker levels dur-
ing acute SARS-CoV2 infection are expected to have residual paren-
chymal alterations in the post-COVID period, but these outcomes are
not always necessarily linked with symptomatic manifestations. As
we mentioned earlier, the connection between the acute clinical situ-
ation and post-COVID outcomes remains unclear. In our research,
there is a high prevalence of post-COVID symptoms, especially dys-
pnea, regardless of LUS or lung function abnormalities. This situation
in our study group could be explained by an extra-parenchymal etiol-
ogy of the shortness of breath due to muscular weakness and fatigue.

The health-related quality of life differences between the male
and the female group detected in the current study and mentioned
earlier, were also evident regarding LUS results. We found a poorer
quality of life in male cases with altered lung aeration pattern in LUS
and a significantly greater LUSS in males cases compared to females.
This could be explained by a higher biomarkers level on admission
and biological sex-based differences in lung physiology and immune
response that causes worse outcomes for COVID-19 in males [23];
but justify why males have poor quality-of-life when females have
more post-COVID symptoms (respiratory and non-respiratory) might
be a challenge, and perhaps differences lying on psychosocial and
cultural aspects, social support, adversity perception and resilience
between women and men, may be the reason behind this fact [31].

To the best of our knowledge, the current study is one of the first
to approach LUS performance in COVID-19 patients’ follow-up. LUS is
a non-harmful, non-invasive, widely available, and portable proce-
dure, that provides extensive information about the patient respira-
tory evolution. LUS could be helpful to decide and screen which
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patients may need further investigations. However, more extensive
studies are necessary to better define LUS outcomes in post-COVID-
19 patients and the technique reproducibility.

Conclusions

Our study concludes: (1) male gender, greater severity on admis-
sion and higher biomarkers levels such as CRP and IL-6 may increase
the chances of having a greater LUSS in the next months after hospi-
tal discharge due to COVID-19; (2) almost 90% of the patients that
had an acute infection due to SARS-CoV2, have symptoms 16 weeks
after hospital discharge; these symptoms are not related to COVID-
19 severity on admission but are though associated with a female
gender predominance; (3) health-related quality of life is poorer after
suffering COVID-19 at the male early adulthood stage.

Study limitations

This study has some limitations worth noting: (1) it is a single-
center study, a larger sample size is required to determine a strong
association; (2) all the LUS were performed by a single operator with
extensive experience in this field and therefore, inter-observer vari-
ability data is not available; (3) LUS findings on follow-up are not
compared to this same data during the hospital stay or prior to dis-
charge, hence the lung radiological evolution that patients may have
from the acute phase of the infection to four months after discharge,
has not been collected in this study.

Declaration of Competing Interest
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Appendix

Tables 1-3.

Table 1

Baseline characteristics of COVID-19 follow-up patients. Data are given as mean =+
SD (mean + standard deviation) and number of patients (percentage). Abbrevia-
tions: COPD, chronic obstructive pulmonary disease.

BASELINE CHARACTERISTICS OF COVID-19 PATIENTS (n=77)

Age, years, mean (& SD) 57,45 (£ 13,14)

Sex

— Male, n (%) 40 (52
— Female, n (%) 37 (48
Smoking

— Non smoker, n (%) 61(79)
— Active or former smoker, n (%) 16(21)
Underlying diseases

— No conditions, n (%) 21(27)
— Hypertension, n (%) 37 (48)
— Dyslipidemia, n (%) 23 (30)
— Diabetes, n (%) 13(17)
— Obesity, n (%) 11(14)
— Ischemic cardiomyopathy, n (%) 5(7)

— Immunosupression, n (%) 4(5)

— COPD, n (%) 2(3)

— Asthma, n (%) 2(3)
Severity of COVID-19

— Mild, n (%) 17 (22)
— Moderate, n (%) 49 (64)
— Severe, n (%) 11(14)
Time from hospital discharge to follow-up, weeks (+ SD) 16,09 (£ 6,06)
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Table 2

Clinical outcomes in COVID-19 follow-up patients. Data are given as mean + SD (mean =+ standard deviation) and number of patients (percentage). Abbreviations: mMRC, modi-
fied Medical Research Council dypnoea scale; EQ-5D-5L, EuroQol - 5 Dimension - 5 Level questionnaire; EQ VAS, EuroQol questionnaire Visual Analogue Scale; * Canary Islands’
general population according to Canary Health Survey 2015 [20].

POST-COVID CLINICAL MANIFESTATIONS AT FOLLOW-UP
Total (n=77)

Symptoms, n (%) 67 (87,0)
respiratory variables
— Dyspnea, n (%) 51 (64,9)
mMRC 0 26(33,8)
mMRC 1 33(42,9)
mMRC 2 17(22,1)
mMRC 3 1(1,3)
mMRC 4 0(0)
— Cough, n (%) 15(19,4)
— Expectoration, n (%) 1(1,3)
Non-respiratory variables
— Asthenia, n (%) 32(41,5)
— Hair loss, n (%) 24 (31,1)
— Arthralgia, n (%) 20(25,9)
— Ageusia, n (%) 12(15,5)
— Persistent headache, n (%) 11(14,2)
— Muscular weakness, n (%) 11(14,2)
— Myalgia, n (%) 9(11,6)
— Anxiety, n (%) 8(10,38)
— Anosmia, 1 (%) 7(9,0)
— Memory loss, n (%) 7(9,0)
— Cramp, n (%) 6(7,8)
— Menstrual cycle alterations, n (%) 6(7,8)
— Dysesthesia, n (%) 4(5,19)
— Dizziness, n (%) 4(5,19)
— Limbs’ swelling, n (%) 3(3,89)
POST-COVID CLINICAL MANIFESTATIONS RELATED TO COVID-19 SEVERITY
Mild (n=17) Moderate (n =49) Severe (n=11) P value

Symptoms, n (%) 14(82) 43 (88) 10(91) 0,779
Respiratory symptoms, 1 (%) 11(65) 33(67) 9(82) 0,592
Non-respiratory symptoms, n (%) 13 (76) 37(75) 10(91) 0,531
POST-COVID CLINICAL MANIFESTATIONS RELATED TO GENDER

Male (n =40) Female (n=37) P value
Symptoms, mean + SD 2,50 + 2,07 3,75 +2,36 0,015
Respiratory symptoms, mean + SD 0,77 £ 0,61 0,94+0,74 0,275
Non-respiratory symptoms, mean + SD 1,72 +£ 1,70 2,81+ 1,86 0,009
HEALTH-RELATED QUALITY OF LIFE (5Q-5D-5L QUESTIONNAIRE) RELATED TO GENDER AND AGE GROUP IN 43 COVID-19 FOLLOW-UP PATIENTS COMPARED TO GENERAL

POPULATION

COVID-19 follow-up patients (n=43)  General population* (n = 1.739.088) P-value
Male EQ-VAS, mean + SD
— Age group < 44 63,75+ 17,02 80,03 + 16,17 0,013
— Age group 45 — 64 82,13+ 12,55 7434 +£ 17,70 0,061
— Age group > 64 67,08 + 19,12 68,51 &+ 19,40 0,768
Female EQ-VAS, mean + SD
— Age group < 44 81,67 + 7,64 77,67 £ 18,33 0,593
— Age group 45 — 64 64,00 + 20,74 70,02 + 21,38 0,260
— Age group > 64 70,09 + 18,82 61,45 + 22,01 0,128

Table 3

Lung ultrasound outcomes at COVID-19 follow-up related to symptoms, gender and quality of life measured by EQ-5D-5L ques-
tionnaire at follow-up and analytical parameters at admission. Data are given as mean + SD (mean + standard deviation) and
number of patients (percentage). Abbreviations: LUS, Lung Ultrasound Score; ALT, alanine transaminase; AST, aspartate transam-
inase; LDH, lactate dehydrogenase; CRP, C reactive protein;; IL-6, interleukin-6; CK, creatine kinase; EQ-5D-5L, EuroQol - 5
Dimension - 5 Level questionnaire; EQ-VAS, EuroQol questionnaire Visual Analogue Scale.

LUNG ULTRASOUND FINDINGS AT FOLLOW UP RELATED TO POST-COVID SYMPTOMS AT FOLLOW-UP

LUSS 0 LUSS1-15 LUSS > 15 Pvalue
Total (n=77), n (%) 18(23,3) 56 (72,7) 3(3,8) -
Asymptomatic (n =10) 5(50) 5(50) 0(0) 0,106
Symptomatic (n = 67) 13(19,4) 51(76,1) 3(4/4)
— Respiratory symptoms (n =53), n (%) 11(20,7) 39(73,5) 3(5,6) 0,254
— Non-respiratory symptoms (n = 60), n (%) 11(18,3) 46 (76,6) 3(5) 0,096
LUNG ULTRASOUND FINDINGS AT FOLLOW-UP ACCORDING TO ADMISSION SEVERITY

LUSS 0 LUSS1-15 LUSS > 15 Pvalue
Mild (n=17),n (%) 9(53) 8(47) 0(0)
Moderate (n=49),n (%) 7(14) 41 (84) 1(2) 0.002
Severe (n=11),n (%) 2(18) 7 (64) 2(18)

(continued)
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Table 3 (Continued)

LUNG ULTRASOUND FINDINGS AT FOLLOW UP RELATED TO POST-COVID SYMPTOMS AT FOLLOW-UP

LUSS 0 LUSS1-15 LUSS > 15 Pvalue
LUNG ULTRASOUND FINDINGS AT FOLLOW-UP ACCORDING TO GENDER

Male group (n =40) Female group (n =37) Pvalue
LUSS, mean +SD 5,40 & 5,22 1,84 £2,43 0,001
LUSS 0 9 18 0,016
LUSS > 1 31 19
LUNG ULTRASOUND FINDINGS AT FOLLOW UP RELATED TO BIOMARKERS AT ADMISSION

LUSS 0 LUSS > 1 Pvalue
ALT, U/L, mean +SD 59,92 + 50,26 55,80 + 38,02 0,687
AST, U/L, mean +-SD 21,81 £ 5,65 24,13 £ 14,94 0,625
LDH, mg/dl, mean +SD 327,59 + 158,42 381,54 + 181,53 0,198
CRP, mg/dl, mean +SD 5,80 + 5,75 10,81+ 8,78 0,004
Procalcitonin, mg/ml, mean +SD 0,11+0,12 324+0,36 0,291
Ferritin, ng/ml, mean £SD 1403,90 + 3897,74 1080,30 + 631,52 0,626
IL-6, pg/ml, mean +SD 17,27 £ 24,53 49,92 + 48,03 0,020
Creatin Kinase, mean +SD 126,68 + 129,37 416,89 + 1020,60 0,080

LUNG ULTRASOUND FINDINGS AT FOLLOW UP RELATED TO QUALITY-OF-LIFE (5Q-5D-5L QUESTIONNAIRE) AT FOLLOW-UP

LUSS 0 LUSS > 1 P value
EQ - VAS, mean +SD (n=43) 76,35 + 17,56 67,50 + 17,45 0,112
— In male patients, mean +SD (n = 24) 83,38 + 14,38 65,63 &+ 16,82 0,018
— In female patients, mean +£SD (n =19) 70,11 + 18,51 70,50 + 18,92 0,964
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