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What remains after the devastation of the critical
phase of the COVID-19 pandemic, experienced in
2020-2021? After two years of the pandemic, health
systems worldwide are facing problems that go beyond
those faced at the beginning of the pandemic, such as
diagnosis, case definition, appropriate treatment, and
control of the spread of SARS-CoV-2. Some of the major
questions at this point are which patients will not fully
recover from the acute phase of the disease and what
mechanisms are involved in the different outcomes.
We now know that patients with COVID-19 of various
clinical profiles can progress with Long COVID, a clinical
condition with persistent systemic symptoms that can
last for months or even years after the acute disease.)
Given the large number of COVID-19 cases worldwide,
long-term sequelae can lead to a large contingent of
individuals with disabilities, who will require follow-up
by specialists of different areas.

Although Long COVID still lacks standardization in its
definition and nomenclature,(>3 it is clear that it can
affect different organs and systems; due to the high
prevalence and severity of pulmonary involvement in the
acute phase of COVID-19, chronic pulmonary involvement
in Long COVID is one of the main concerns. Clinical
and radiological studies show that the persistence of
pulmonary symptoms, alterations in pulmonary function,
and tomographic signs of pulmonary alterations months
after the disease can affect between 24% and 50% (or
even more) of hospitalized patients with COVID-19.¢“
Clinical and epidemiological studies have determined the
risk of developing lung fibrosis after disease onset.®®
Elderly patients with comorbidities (especially systemic
arterial hypertension, obesity, and diabetes mellitus),
previous lung disease, fever during the acute phase
of the disease, prolonged viral clearance, prolonged
hospitalization, prolonged mechanical ventilation, and
extensive pulmonary involvement on HRCT scans in the
acute phase are at a greater risk of developing pulmonary
fibrosis and functional impairment after COVID-19.6:¢

Histopathological changes in COVID-19 patients with
persistent lung disease have been reported in few studies,
most of them describing lung pathology in samples
obtained from autopsy or lung explants from patients
with severe acute illness and prolonged hospitalization.
The main pulmonary alterations described in individuals
with disease duration greater than 30 days include
diffuse interstitial fibrosis, microscopic honeycomb
change, bronchiolectasis, lymphocytic and macrophagic
interstitial and intra-alveolar inflammation, interstitial
capillary neoangiogenesis, recanalized thrombi involving
small pulmonary arteries, and pulmonary infarction.”’-!?
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The fibrotic pattern of diffuse alveolar damage that
characterizes severe disease is more prominent three
weeks after disease onset.(®*%!3) The pathogenesis of
those alterations is probably multifactorial, involving
viral lesions in the acute phase, secondary pulmonary
infections, and mechanical ventilation-associated injury.”)
Single-cell RNA sequencing of lung tissue from patients
with late-stage COVID-19 shows similarity with lung
tissue from patients with pulmonary fibrosis due to other
conditions, with increased expression of extracellular
matrix production genes.%

However, autopsy and explant studies cannot predict
how much of the pulmonary changes are likely to resolve
over time in patients who survive acute COVID-19 with
varying degrees of severity. To date, studies on lung
pathology involving COVID-19 survivors are lacking.
In this sense, in this issue of the Jornal Brasileiro de
Pneumologia, the welcome study by Baldi et al.(**) analyzed
6 post-COVID-19 patients and described the post-acute
phase follow-up for at least a four-month period. Only
one patient was mechanically ventilated during the acute
phase. Although all six patients recovered at the end of
follow-up, they presented with persistent respiratory
symptoms and interstitial lung abnormalities on HRCT
scans within at least four months after discharge.
Transbronchial biopsies showed mild alterations present in
all of the patients, mainly characterized by peribronchial
remodeling with extracellular matrix deposition and focal
alveolar septal thickening. Vascular changes such as
thrombosis, vasculitis, and infarctions were not observed.
The study> gains importance as one of the first studies
to evaluate transbronchial biopsies of patients with
COVID-19 with a follow-up period of several months.
The limitations of the study have already been pointed
out by the authors: small number of patients and limited
amount of tissue for analysis, as transbronchial biopsy
does not assess the peripheral lung tissue where most
of the tomographic changes are located.(*> Ravaglia
et al.*® have recently described the morphological
and immunomolecular features of transbronchial lung
cryobiopsies performed in 10 patients with persistent
lung disease after recovery for at least 30 days from
COVID-19-related pneumonia. None of the patients had
been mechanically ventilated, and all had persistent lung
involvement on HRCT scans and persistent respiratory
and/or systemic symptoms. Histological evaluation
revealed three different “case clusters” characterized
by specific clinical and radiological features. Cluster one
(“chronic fibrosing”) was characterized by post-infection
progression of pre-existing interstitial pneumonias;
cluster two (“acute/subacute injury”) was characterized
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by different types and grades of lung injury ranging
from organizing pneumonia and fibrosing nonspecific
interstitial pneumonia to diffuse alveolar damage;
and cluster three (“vascular changes”) showed diffuse
vascular increase, vascular dilatation, and distortion
of capillaries and venules within otherwise normal
parenchyma. The study was also limited by its small
sample size and short time frame.®® Konopka et
al.(*Y reviewed surgical lung biopsies from 18 patients
with evidence of persistent interstitial lung disease
between 2 and 12 months after the acute phase of
COVID-19. Usual interstitial pneumonia was the most
common histological pattern in those patients, possibly
corresponding to diffuse fibrotic lung disease that
preceded SARS-CoV-2 infection.

It is expected that new morphological studies
characterizing Long COVID will soon emerge. Further
studies are needed for a better understanding of the
pathology and pathogenesis of post-COVID disease.

Cryobiopsies can reduce sample size limitations,
with the possibility of a better analysis of the main
pulmonary compartments (airways and alveolar tissue)
without increasing the risk of the transbronchial biopsy
procedure. The evaluation of a larger number of cases
with different profiles of the broad spectrum of the
disease in the acute (mild, moderate, and severe
disease) or late phase (persistence of clinical, functional,
and tomographic impairment), matched to baseline
characteristics (age, sex, BMI, and comorbidities),
duration of illness, need of mechanical ventilation,
and use of corticosteroids, will help us understand
the different patterns of chronic lung involvement,
the inflammatory elements and pathways involved,
and the prevalence and distribution of irreversible
lung changes in patients with pulmonary Long COVID.
Hopefully, these morphological studies will give us
insights into pathogenic mechanisms and provide
knowledge that can impact treatment and prevention
of chronic pulmonary changes in COVID-19.
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