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Abstract

Introduction: Data regarding the residual lung findings persisting beyond 12 months from acute infection in patients with COVID-19 with
pulmonary involvement are scarce. This study investigates the long-term radiological and functional findings of previously hospitalized
COVID-19 patients who had residual pulmonary involvement at 3—6-month follow-up.

Methodology: This retrospective cohort study was an extended analysis of a previously published study, including patients with COVID-19
pneumonia hospitalized between June 2020 and March 2021. Residual lung involvement due to COVID-19 pneumonia was classified according
to the presence of ground glass opacities, honeycombing, traction bronchiectasis, reticulations, and parenchymal bands.

Results: 51 out of the 157 patients with abnormal chest findings in high-resolution computed tomography (HRCT) scans at 3—6-month follow-
up were included. Mean age of the study population was 60.5 + 10.5 years; 35 subjects were male (68.6%). HRCT controls were obtained 25.7
+ 6.36 months after the diagnosis. There was regression of predefined radiological involvement in 39 patients (76.5%), whereas 11 patients
(21.6%) exhibited stable findings, and one patient had progressive lung involvement with a usual interstitial pneumonia pattern. Persistent
residual parenchymal bands were found mostly in ICU-admitted patients (p = 0.04), and reticulations were seen in patients with a CT severity
score > 18 (p = 0.04).

Conclusions: In most patients with pulmonary sequelae, lesions showed improvement after 18 months, with complete resolution in about one

third of patients after a 6-month follow-up. There was a correlation between initial severity and persistence of lung abnormalities.
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Introduction

The world has experienced a devastating pandemic
of COVID-19, predominantly affecting the lungs and
causing deaths mainly because of acute respiratory
distress syndrome (ARDS) and cytokine storm. Besides
its risk of mortality, disease may exhibit long-term or
extended symptoms, namely “post-acute sequelae of
SARS-CoV-2” (PASC) or “long COVID”, and residual
pulmonary parenchymal involvement with deteriorated
lung function and exercise capacity [1-4]. During the
pandemic era, numerous studies investigated the risk
and type of interstitial pulmonary involvement seen in
COVID-19 survivors, especially focusing on fibrotic
sequelae [5-7].

A previous study conducted by our group observed
residual ~ parenchymal  abnormalities  -mostly
reticulations and parenchymal bands- in 33.6% of
previously hospitalized COVID-19 patients [5]. In the
study by Stewart et al. evaluating over 3000 patients,
up to 11% patients presented significant (> 10%)
residual lung abnormalities, within the first 8 months
following hospital discharge, with increasing risk in
patients with low diffusion capacity, abnormal chest X-
ray, and severe disease [8]. A recent meta-analysis

showed 29% fibrotic changes in lungs at a median
follow-up time of 3 months [9].

Growing evidence indicates residual lung
involvement in the first year post-acute COVID-19,
mainly including ground-glass opacities and fibrosis-
like changes, in about one-third of the patients [10]. A
persistent decline in pulmonary function tests and
diffusion capacity has been observed in a subset of
patients by the end of the first year [11].

However, it remains to be clarified whether these
residual findings persist beyond 12 months and whether
post-COVID patients exhibit a deteriorated lung
function over longer follow-up periods. In a previous
study conducted by our group, residual parenchymal
involvement was identified in one-third of the study
population, at 3-6 months after acute infection; also, the
risk of parenchymal involvement positively correlated
with more severe disease, especially in older male
patients [5]. Among 646 screened patients, 150 patients
were found to have residual parenchymal sequelae. As
an extension of the previously reported study, this study
aimed to investigate the evolution of pulmonary
abnormalities in this cohort of unvaccinated patients
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after 18 months from the initial diagnosis of COVID-
19.

Methodology

This retrospective cohort study was planned as an
extended analysis of a previously published study,
including 446 out of 646 screened COVID-19
pneumonia patients who were hospitalized between
June 2020 and March 2021 in a tertiary-level referral
hospital of respiratory diseases in Izmir, Turkey.
Initially, it was aimed to investigate the factors
associated with the development of fibrosis-like lung
involvement in 3-6 months follow-up visits of a cohort
of hospitalized COVID-19 patients by using high-
resolution computed tomography (HRCT) scan [5].
None of the patients were vaccinated against SARS-
CoV-2. Local ethical committee board approval was
obtained (16/08/2022; approval number: 2022/45-53).

Patients with residual lung involvement on 3—6-
month HRCT scans after COVID-19 pneumonia were
screened. Those with HRCT follow-up beyond 12
months after hospitalization were included in the study.
Clinical and laboratory characteristics of the study
population were obtained from hospital records.
Laboratory data at the time of diagnosis were noted.
Needs for supplemental oxygen treatment and intensive
care unit care were also noted. Patients under 18 years
of age and patients with a previous history of interstitial
lung disease were excluded.

Pulmonary function test results of the patients were
retrieved from hospital records, which were conducted
by a S5-year experienced respiratory technician.
Spirometry was conducted according to the European
Thoracic  Society/ American Thoracic Society
(ETS/ATS) criteria [12].

HRCT scans were achieved by following the high-
resolution lung tomography protocol with scanning

Figure 1. Flow diagram of the study population.
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parameters of tube voltage 120 kVp, automatic tube
current modulation, tube current 100-250 mAs, pitch
1.0-1.2 mm, with a slice thickness of 0.625 mm. The
Supria True 64 CT Device (Fujifilm Healthcare
Americas, Lexington, Massachusetts) was used.
Computed tomography severity scores (CTSS) for
study participants were calculated according to their
lung involvement at the time of diagnosis [13]. The sum
of the extent of lobar involvements revealed total
severity scores. Scores for corresponding percentages
of involvement are: 0 for 0%, 1 for < 5%, 2 for 5-25%,
3 for 26-49%, 4 for 50-75% and 5 for > 75%.

Residual lung involvement due to COVID-19
pneumonia was classified according to the presence of
ground-glass opacities (GGO), honeycombing, traction
bronchiectasis, reticulations, and parenchymal bands. A
usual interstitial pneumonia (UIP)-like pattern was
defined by the presence of honeycombing
predominantly affecting the lower subpleural lung
zones. A probable-UIP-like pattern was defined as the
presence of traction bronchiectasis and reticulations
predominantly in the lower Ilung fields. An
indeterminate UIP-like pattern was defined as the
absence of honeycombing and traction bronchiectasis,
and the presence of interlobular septal thickenings and
reticulations predominantly in the lower lobes.

HRCT scans obtained beyond 12 months were
compared with those from the 3—6-month follow-up
visits. According to the temporal changes in the extent
of lung involvement, patients were classified as disease
progression, disease regression, or stable disease. An
experienced thoracic radiologist accomplished the
evaluation of HRCT scans. Comparison of long-term
residual findings was achieved between groups
according to the need for ICU transfer during the
hospitalization period, and also according to lung
involvement severity, which was evaluated by CTSS.
HRCT controls were obtained 25.7 £+ 6.36 months after
diagnosis.

Statistical analysis was performed using IBM SPSS
V22 (Statistical package for the Social Sciences, IBM,
Armonk, New York). Data were presented as mean +
standard deviation for variables with normal
distribution and median (interquartile range) for non-
normally distributed variables. The chi-square test was
used to compare categorical variables. The Student ¢-
test or Mann-Whitney U test was applied to compare
continuous variables, according to data distribution. A
p < 0.05 was considered statistically significant.

Results
There were 157 patients out of the pre-screened
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cohort of 646 hospitalized COVID-19 subjects who had
residual parenchymal findings on high-resolution
computed tomography (HRCT) scans at their 3—6-
month follow-up. From this patient cohort, 51 patients
were included in the study because of the availability of
control HRCT after 18 months from the initial COVID-
19 diagnosis. Patients without an HRCT evaluation on
follow-up (n = 37) and patients whose HRCT images
were unavailable for evaluation (n = 10) were excluded.
The study flowchart is presented in Figure 1.

Basal characteristics of the patient population are
presented in Table 1. The mean age of the study
population was 60.5 + 10.5 years; 35 patients were male
(68.6%). Bilateral lung involvement was present at the
time of diagnosis in 98% of the patients. Mean CTSS
was 12.6 =+ 5.7, and 21.6% of the patients needed
intensive care unit (ICU) transfer during the
management period. None of the patients were
vaccinated against SARS-CoV-2.

HRCT controls were obtained 25.7 + 6.36 months
after diagnosis. A comparison of the radiological
findings at 3-6 months and long-term follow-up CT of
the patients is seen in Table 2. Complete resolution of
radiological abnormalities was observed in 17 patients
(33%), regression in 39 patients (76.5%), and stable
long-term imaging findings in 11 patients (21.6%). In
one patient, progression of fibrotic lesions was
observed, and the patient was started on anti-fibrotic
therapy with the diagnosis of progressive pulmonary
fibrosis. This patient was a 57-year-old male with a
history of 20 pack-years of smoking. He did not have
any comorbidities. He had bilateral diffuse involvement
of COVID-19 pneumonia with a CTSS of 12 at the time
of diagnosis. Patients with regressive HRCT findings
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Table 1. Demographic and clinical characteristics of the study
population at the time of diagnosis of COVID-19 pneumonia.

Characteristics

Age, years, mean + SD

Sex, male, n (%)

Smoking, n (%)

Comorbidity, n (%)
Hypertension, n (%)

Diabetes Mellitus, n (%)
Cardiovascular disease, n (%)
Heart failure, n (%)

COPD, n (%)

SARS-CoV-2 PCR Positivity, n (%)
Typical HRCT characteristics, n (%)
Bilateral lung involvement, n (%)
CT Severity Scores, n, mean + SD
CT Severity Score > 18, n (%)
Laboratory characteristics
Hemoglobin, gr/dL

Leucocytes, /mm?

Neutrophils, /mm?

Monocytes, /mm?

Lymphocytes, /mm?

Platelets, /mm?

CRP, mg/dL

Ferritin, ng/mL

D-dimer, ng/mL

Total population
(n=51)
60.5+10.5
35 (68.6)
13 (25.5)
32 (62.7)
22 (43.1)
10 (19.6)
8 (15.7)
2(3.9)
509.8)
40 (78,4)
51 (100)
50 (98)
126 £5.7
11 (21.6)

13.041.80
7950 (4400)
6300 (4525)

500 (400)
850 (1075)

263500 (149750)

80.5 (90.1)
471.4 (653.1)
783.5 (1449)

Albumin, g/L 3.31(0.78)
LDH, U/L 281.5(257.5)
Glucose, mg/dL 128.5 (50)
Corticosteroid treatment, n 37 (72.5)
Duration of corticosteroid treatment, days 7.5+4.19
Pulse corticosteroid treatment, n 5(9.8)
ICU need, n 11 (21.6)
Oxygen support on admission, n 32 (62.7)
Long-term oxygen support, n 8 (15.7)
Rehospitalization after COVID-19 8 (15.7)

Data are presented as median (interquartile range) if otherwise is not stated.
SD: standard deviation; SARS-CoV-2: Severe Acute Respiratory Syndrome
Coronavirus—2; PCR: Polymerase Chain Reaction; HRCT: High Resolution
Computed Tomography; CRP: C- Reactive Protein; LDH: Lactate
Dehydrogenase; ICU: Intensive Care Unit.

Table 2. Distribution of lung parenchymal abnormalities in patients evaluated by HRCT scan of lungs on their follow-up visit.

Normal HRCT

Parenchymal bands, n (%)

Reticulations, n (%)

Ground-glass opacities, n (%)

Traction bronchiectasis, n (%)

Interlobular septal thickenings, n (%)
Honeycombing, n (%)

UIP-like

Probable UIP-like

Indeterminate UIP-like

Only parenchymal bands

GGO with parenchymal bands

Traction bronchiectasis without reticulations
Pure GGO

Diffuse reticulations

Upper lobe traction bronchiectasis with reticulations
Only interlobular septal thickenings

HRCT findings (n = 51)
First follow-up HRCT Second follow-up HRCT
(between 3-6 months) (Long-term) *

0 17 (33.3)
28 (54.9) 18 (35.3)
31 (60.8) 22 (43.1)
25 (49) 18 (35.3)
19 (37.3) 15 (29.4)
10 (19.6) 4(7.8)
2(3.9) 2(3.9)
2(3.9) 2(3.9)
12 (23.5) 8 (15.7)
20 (39.2) 16 (31.4)
6 (11.8) 6 (11.8)
5(9.8) 2(3.9)
o i
1 9
0 2(3.9)
6(11.8) 4(7.8)
1(2) 0

* Long-term follow-up HRCT were performed after 18 months; HRCT: high resolution computed tomography; UIP: Usual Interstitial Pneumonia; GGO: Ground-

Glass Opacities.
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did not differ from patient with HRCT findings in terms
of baseline biomarkers like C-reactive protein (CRP),
ferritin, D-dimer or albumin (respectively, median 64.7
mg/dL (IQR: 83.5) vs. 96.6 mg/dL (IQR: 115.4), p =
0.79; median 518.3 ng/mL (IQR: 720.3 ng/mL) vs.
378.5 ng/mL (IQR: 650.7), p = 0.63; 801.5 ng/mL
(IQR: 1449) vs. 1509.5 ng/mL (IQR: 2085 ng/mL), p =
0.74 and median 3.29 mg/dL (IQR: 0.6) vs. 3.81 mg/dL
(IQR:0.9), p=0.10) nor sex or presence of comorbidities
(respectively, p = 1.00 and p = 1.00).

Ground-glass  opacities, parenchymal bands,
reticulations, and interlobular septal thickenings were
less frequently observed in long-term HRCT controls.
However, 4 patients who were previously noted to have
traction bronchiectasis presented a resolution of the
bronchiectasis on  follow-up HRCT  scans.
Honeycombing was observed in 2 patients; one patient
previously considered having honeycombing revealed
findings compatible with para-septal emphysema with
reticulations, which were improved in control HRCT.

Radiological patterns other than the UIP-like
pattern, which include honeycombing, were found to be
observed less often in long-term HRCT scans. The most
prominent differences were a decrease in the presence
of interlobular septal thickenings from 19.6% to 7.8%
of subjects and parenchymal bands from 54% to 35.3%
of subjects. Pure GGOs and diffuse reticulations were
more frequently seen in control HRCT scans; this was
because of regression of co-occurrent parenchymal
findings.

Pulmonary function tests were obtained in 47
patients, and median forced vital capacity (FVC) of the
study population was 2360 mL (Interquartile range
(IQR): 1173 mL), 90% (IQR: 25%); and median
diffusion capacity of lung for carbon monoxide (DLco)
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was 6.47 mL/mmHg/dk (IQR: 4.01 mL/mmHg/min).
Impairment in FVC levels was present in 15 patients
(29.4%), whereas impairment of diffusion capacity was
detected in 21 patients (41.2%) at 18 months. Severe
impairment of diffusion capacity (DLco < 40%) was
detected in 2 patients (3.9%), and severe FVC
impairment (< 50%) was found in only 1 patient at the
end of 18 months. One patient with DLco <40% was a
71-year-old non-smoker female with hypertension, with
a CTSS of 6 at the time of diagnosis. She had a history
of hospitalization due to pneumonia one year after
COVID-19 pneumonia. The other patient was a 53-
year-old ex-smoker male. Although he did not need
ICU care during management, he was given steroid
therapy and discharged on long-term oxygen therapy
after COVID-19 pneumonia. The patient with severe
FVC impairment was a 69-year-old male with a history
of 50 pack-years of smoking and hypertension, chronic
obstructive pulmonary disease, and cardiovascular
disease. He needed ICU care for 9 days for the
management of COVID-19 pneumonia and was treated
with steroids and tocilizumab. He was also discharged
onto long-term oxygen therapy.

Comparison of pulmonary function tests between
patients with normal HRCT findings (n = 17) and
patients with residual lung involvement (n = 34) did not
reveal any significant difference of FEV,, FVC or DLco
levels (respectively, 2770+ 1114.2 mL vs. 2552 + 885.8
mL, p=0.46; 3424 + 1188.3 mL vs. 3202 + 1014.2 mL,
p = 0.50; 7.14 £ 2.87 mL/mmHg/min vs. 6.63 £ 2.2
mL/mmHg/min, p = 0.50). However, patients with
normal HRCT findings at 18 months tend to have FVC
levels over 80% and the difference is at the edge of
significance (p = 0.06); although there is no significant
difference in DLco levels between patients with

Table 3. Radiological findings and pulmonary function test impairments according to the need for ICU and basal extent of lung involvement.

ICU

(m=11)
HRCT findings
Progression, n (%) 0
Regression, n (%) 8(72.7)
Normal HRCT* 1(9.1)
UIP-like pattern 0
Probable-UIP like pattern 2(18.2)
Indeterminate UIP pattern 2 (18.2)
Parenchymal bands, n (%) 7 (63.6)
Reticulations, n (%) 6(54.5)
Ground glass opacities, n (%) 5(45.5)
Traction bronchiectasis, n (%) 5(45.5)
Interlobular septal thickenings, n (%) 109.1)
Honeycombing, n (%) 0
Pulmonary function tests
DL o impairment (below 80%), n (%) 4(36.4)
FVC impairment (below 80%), n (%) 4 (36.4)

HRCT: high-resolution computed tomography; UIP: Usual Interstitial Pneumonia; CTSS: computed tomography severity score; DLCO: diffusion capacity of

lungs for carbon monoxide; FVC: forced vital capacity.

Non-ICU CTSS>18  CTSS<18
(n = 40) P (m=11) (n = 40) P
1(2.5) - 0 1(2.5) .
31(77.5) 0.77 9(81.8) 30 (75) 0.82
16 (40) 0.08 1(9.1) 16 (40) 0.08
2(5) 1.0 0 2(5) 1.0
4(10) 0.6 4(36.4) 2(5) 0.02
6 (15) 1.0 3(27.3) 5(12.5) 0.35
11 (27.5) 0.04 5(45.5) 13 (32.5) 0.49
16 (40) 0.50 8(72.7) 14 (35) 0.04
13 (32.5) 0.49 6 (54.5) 12 (30) 0.16
10 (25) 0.26 4(36.4) 11 (27.5) 0.71
3(7.5) 0.86 1(9.1) 3(7.5) 1.0
2(5) 1.0 0 2(5) 1.0
17 (47.2) 0.73 7(70) 14 (37.8) 0.09
11 (28.9) 0.72 3(27.3) 12 (31.6) 1.00
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improved HRCT findings and patients with worsened
or stable HRCT findings (p = 1.00).

A comparison of radiological and spirometric
characteristics of the study population according to the
need for ICU transfer during their management for
COVID-19 and CTSS level at the time of diagnosis is
presented in Table 3. Parenchymal bands mostly
remained in long-term HRCT of ICU-admitted patients
(» = 0.04), and reticulations were mostly seen in
patients with CTSS > 18 (p = 0.04). Non-ICU subjects
and patients with CTSS lower than 18 showed more
complete resolution of HRCT findings, although not
significantly (p = 0.08).

Rehospitalization after COVID-19 pneumonia was
required for 8 patients, none of whom were
rehospitalized because of a recurrence of COVID-19.
The reasons for hospitalizations were a new diagnosis
of cancer in one patient, pulmonary thromboembolism
in one patient, hypoxemic respiratory failure because of
cardiovascular disease in 2 patients, pneumothorax in
one patient, and respiratory infections other than
COVID-19 in 3 patients. None of the study population
experienced a recurrence of COVID-19.

Discussion

In this study, a substantial portion of hospitalized
COVID-19  patients with  parenchymal lung
abnormalities at 3—6-month follow-up HRCT scans
demonstrated regression of these abnormalities,
accompanied by normal spirometric values at their
long-term follow-up. Only one patient developed
progressive pulmonary involvement and required anti-
fibrotic therapy, whereas one in five patients had
residual but stable parenchymal lung abnormalities.
Notably, about one-third of those with residual HRCT
abnormalities at 3-6 months showed complete
resolution after 18 months.

Growing evidence has documented residual
pulmonary abnormalities after COVID-19 pneumonia,
particularly beyond 12 months of follow-up [14-18]. A
recent meta-analysis revealed a pooled estimated
prevalence of 43.5% for residual lung abnormalities at
12 months in COVID-19 pneumonia patients [3].
Reported prevalence rates of traction bronchiectasis
ranged from 1.6 to 25.7%; while honeycombing
prevalence was unremarkable (0% - 1.1%; 1 2 = 58%;
95% PI: 0-60). In the study of Luger ef al., prospective
evaluation of COVID-19 patients at intervals up to 12
months revealed a gradual improvement of Ilung
involvement, with abnormalities persisting in 54% of
the study population at 12 months [19]. These results
align with the present findings; however, heterogeneity
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in study populations, disease severity, and assessment
time points should be noted.

Gonzales et al. explored residual abnormalities in
pulmonary function tests and CT scans of COVID-19
patients in a 2-year follow-up time [20]. However, their
study population consisted only of ICU survivors. They
found diffusion abnormalities in 46% of patients at their
24-month evaluation; more than half of the patients
retained HRCT abnormalities, with 14.5% bearing
fibrotic changes. Although pulmonary function tests
and exercise capacity were stable between 12 and 24
months, CTSS and quality of life measures continued to
improve in the second year. In contrast, Wu et al. failed
to show improvement in HRCT residual findings in 12
months compared with the findings in 9 months [17].

The most common pulmonary function abnormality
in previous studies is impairment of diffusion capacity.
The meta-analysis by Lee et al. showed a pooled
prevalence of 35% for impaired diffusion capacity,
whereas impairment of FVC had a pooled prevalence of
8% [21]. In the present cohort, 41.2% had impaired
DLco at the end of 18 months, and 29.4% had impaired
FVC; mostly of mild-to-moderate severity. In a
previous study, at the end of one year, one fourth of
patients had pulmonary function test impairment, which
was more prominent following severe and critical
disease [11]. In the present cohort, there was no
difference in pulmonary function test impairment
between ICU and non-ICU patients, nor between those
with severe versus non-severe baseline radiological
involvement.

In the present study, 29.4% of the patients had
fibrotic sequelae in the lungs, either as traction
bronchiectasis or honeycombing or both, at long-term
follow-up. Interestingly, about 8% of patients with
traction bronchiectasis at 3-6 months demonstrated
resolution over two years. In one patient, apparent
honeycombing was later reinterpreted as reticulations
with para-septal emphysema. Traction bronchiectasis
and honeycombing are regarded as established fibrotic
lung lesions [22]. Prior SARS follow-up studies
documented resolution of similar reversible bronchial
dilations initially described as traction bronchiectasis at
84 months compared with 6-month HRCT scans [23].
Similar reversibility has also been reported in COVID-
19 patients [24]. These findings suggest that some early
bronchial changes represent pseudo-bronchiectasis or
bronchial distortion, rather than irreversible traction
bronchiectasis [25].

One patient experienced progression of fibrotic
involvement at 24 months, with honeycombing
developing in addition to prior traction bronchiectasis.
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This patient, a 57-year-old male smoker without
comorbidities or any use of medication, exhibited
symptomatic worsening and a decline in diffusion
capacity necessitating anti-fibrotic therapy. Whether
COVID-19 infection served as a trigger for progressive
fibrosis remains uncertain. However, he did not have
any systemic or pulmonary disease before COVID-19
pneumonia. The association of COVID-19 with
progressive fibrosis of the lungs remains unknown. In a
prospective study by Soliman et al., patients with
fibrotic post-COVID lesions detected after 4 months
from acute disease were followed up for 16 months, and
in most patients these lesions remained stable [26]. In
this patient, anti-fibrotic therapy was indicated due to
the progression of pulmonary findings. In a case series
of COVID-19 patients who have over 5% fibrotic
involvement in their HRCT scans, anti-fibrotic therapy
seems to exert positive effects on pulmonary functions
and lung findings [7,27]. However, such evidence is
limited by a small sample size and a lack of a control
group. The optimal timing for initiation of anti-fibrotic
therapy in this context remains unclear.

To date, there is limited evidence regarding the
pulmonary parenchymal involvement of COVID-19
patients beyond 12 months. However, several
limitations should be acknowledged: the retrospective,
single-center design; absence of a healthy control group
similar to previous COVID-19 studies; lack of baseline
pulmonary function test data prior to infection; variable
follow-up duration (18-32 months); and reliance on
clinical and radiological findings without a clear
laboratory confirmation in 22% for the diagnosis of
COVID-19. Rapid antigen tests were not available at
the time of the study. However, the epidemiological
situation at that time showed a burst in cases, and
clinical and radiological properties of the subjects were
compatible with COVID-19 pneumonia. The study
involves patients with the original SARS-CoV-2 strain.
These findings may not be generalizable to Delta,
Omicron, or other variants.

In conclusion, most patients with post-COVID-19
pulmonary sequelae demonstrated improvement after
18 months, and an additional complete resolution was
evident in about one-third of patients after 6 months.
Also, with the results of the present study and data from
the literature, it is still hard to determine an optimal
timing for HRCT and pulmonary function tests, but
some patients may experience further improvement of
HRCT findings and pulmonary functions beyond 12
months from acute COVID-19. Evidence for the
progression of remaining fibrotic lesions is insufficient;
however, patients should undergo continued
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symptomatic and functional monitoring. Clinicians
should consider anti-fibrotic therapy for patients with
progressive fibrosis. Prospective, larger studies with
longer follow-up are essential to elucidate the natural
history and evolution of COVID-19 sequelae on the
pulmonary parenchyma beyond 18 months from the
acute phase of the disease.
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