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clarification

Pulmonary fibrosis and follow-up of
COVID-19 survivors: an urgent need for

Bruno Guedes Baldi"%®, Suzana Erico Tanni?

Several patients with COVID-19 present with residual
interstitial lung abnormalities in the long term, and the
prevalence of such sequelae will certainly increase as
the pandemic is still ongoing. However, the definition of
when irreversible post-COVID-19 pulmonary fibrosis is
established remains poorly understood because COVID-
19 survivors may present functional and tomographic
improvement in the follow-up (Figure 1).(*-> Additionally,
there are a few suggestions for the best approach in the
long term regarding respiratory monitoring with ancillary
tests and the frequency of evaluation to assess patients
with pulmonary involvement in the acute phase of
COVID-19, although definitive evidence is still lacking.**

Post-COVID-19 pulmonary fibrosis may be defined as
the presence of persistent fibrotic tomographic sequelae
observed during follow-up, which can be associated
with functional impairment.® However, the prevalence,
pathophysiology, potential risk factors, and therapeutic
approach of such a disorder are poorly known.®

There are various uncertainties regarding post-COVID-19
pulmonary fibrosis that need to be widely investigated
as soon as possible. First, it is still unclear when
tomographic features suggestive of pulmonary fibrosis are
considered definitive, especially ground-glass opacities.
In this scenario, recent studies have demonstrated that
improvement of post-COVID-19 pulmonary abnormalities
might be demonstrated in serial tomographic assessments,
although very few studies assessed patients beyond
six months from diagnosis.®>* A study in China that
evaluated patients that were hospitalized with COVID-19,
not requiring mechanical ventilation, demonstrated that
most of the patients showed improvement in tomography,
pulmonary function, and exercise-related variables, but
24% of those remained with abnormalities on CT scans
one year after discharge.® The impact of autoimmune
inflammatory activity triggered by the viral infection and
the presence of genetic features and previous interstitial
lung abnormalities may determine a higher risk to
develop post-COVID-19 pulmonary fibrosis; however,
such hypotheses need to be better clarified.*> A recent
study has demonstrated that shorter blood leukocyte
telomere length was identified as a risk factor for the
occurrence of fibrotic-like tomographic abnormalities in
patients four months after COVID-19, which reinforces the
hypothesis of genetic susceptibilities for the occurrence
of post-COVID-19 pulmonary fibrosis.® Additionally,
further studies evaluating histological features obtained
from patients with post-COVID-19 pulmonary fibrosis
are warranted for broader knowledge of this entity.

Serum biomarkers such as Krebs von den Lungen-6
are promising to predict a higher risk of post-COVID-19
pulmonary fibrosis but need to be further explored in
future studies.®

It remains uncertain when to start and which patients
will benefit from the use of therapeutic modalities,
including drugs and pulmonary rehabilitation, to attenuate
the impairment associated with post-COVID-19 pulmonary
fibrosis. The role of pirfenidone and nintedanib, which are
antifibrotic drugs that can be used in several scenarios
in patients with idiopathic pulmonary fibrosis, needs
to be better defined in the case of those with chronic
interstitial pulmonary abnormalities after COVID-19.7:8)
These antifibrotic drugs will probably be considered
for those with progressive functional decline during
follow-up, although randomized controlled trials are
needed to respond to this hypothesis. Additionally,
the role of prolonged treatment with corticosteroids in
preventing post-COVID-19 pulmonary fibrosis is still
uncertain, although it seems to be useful in subgroups of
patients, such as those with tomographic abnormalities
suggestive of organizing pneumonia.®

There is no robust data available to guide which tests
should be performed for respiratory assessment and
how often they should be routinely carried out in the
follow-up of patients who had pulmonary involvement
in the acute phase of COVID-19. The British Thoracic
Society® recommended a clinical review 4-6 weeks
after discharge, as well as chest X-rays and pulmonary
function tests 12 weeks after discharge for patients with
severe COVID-19 or multiple comorbidities. CT should be
performed if there is evidence of abnormalities in chest
X-rays. For patients with mild or moderate pulmonary
COVID-19, they suggested a chest X-ray 12 weeks after
discharge. The tests should be performed according to
clinical evolution and results of the initial evaluations.®
Although CT is the most accurate imaging method for
severity assessment and follow-up of patients with
pulmonary involvement secondary to COVID-19, chest
X-rays may be considered for evaluation, especially
in situations in which CT is not easily available.“1%11)
Lung ultrasonography is useful for the assessment of
pulmonary involvement in the acute phase of COVID-19
and is potentially valuable in the long-term follow-up of
COVID-19 survivors; however, further studies are still
required to confirm this applicability.(*?> We consider
that the best approach in the follow-up should be
individualized according to the resources available,
patient features, and severity of the acute phase of the
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Figure 1. Chest CT scans of a 63-year-old male patient who had COVID-19 with severe pulmonary involvement
and progressive improvement during the follow-up period. In A and D, CT scans in the acute phase of COVID-19,
demonstrating diffuse ground-glass opacities and consolidations, predominantly in lower lung lobes. In B and E, chest
CT scans obtained three months after discharge, showing a smaller extension of multifocal bilateral ground-glass and
reticular opacities when compared with that in the acute phase (A and D). In C and F, chest CT scans obtained nine
months after discharge, demonstrating discrete and sparse ground-glass opacities.

infection. We suggest a clinical visit and performance
of an imaging test, preferably CT, at 1, 3, 6, and 12
months after discharge for those with moderate or
severe pulmonary involvement in the acute phase of
COVID-19 in order to assess resolution or progression
of persistent interstitial lung abnormalities. Pulmonary
function tests, including a six-minute walk test, should
be preferably performed at 3, 6, and 12 months after
discharge.

In conclusion, the various uncertainties related to
pulmonary fibrosis and the optimization of respiratory
follow-up after COVID-19 are expected to be clarified
in the near future. Studies with longer follow-up
periods are required to determine how post-COVID-19
interstitial lung disease (ILD) progresses and what the

best approach for such patients in the long term is. It
is essential that health care centers be organized for
clinical follow-up and use of ancillary tests to care for
the growing number of patients with post-COVID-19
ILD that will need to be monitored in the long term,
preferably adopting a multidisciplinary approach.
Additionally, various examples reinforce the potential
role and expansion of telehealth in supporting the
management of COVID-19 survivors, which may be
helpful in such a scenario. Due to the heterogeneity of
health care centers, we suggest that the implementation
and standardization of care of patients with post-
COVID-19 ILD should be individualized according to
the resources available and the priorities established
at each outpatient clinic.

REFERENCES

1. Tanni SE, Fabro AT, de Albuguerque A, Ferreira EVM, Verrastro CGY,
Sawamura MVY, et al. Pulmonary fibrosis secondary to COVID-19:
a narrative review [published online ahead of print, 2021 Apr 27].
Expert Rev Respir Med. 2021;1-13. https://doi.org/10.1080/174763
48.2021.1916472

2. Wu X, Liu X, Zhou Y, Yu H, Li R, Zhan Q, et al. 3-month, 6-month,
9-month, and 12-month respiratory outcomes in patients following
COVID-19-related hospitalisation: a prospective study [published
online ahead of print, 2021 May 5]. Lancet Respir Med. 2021;52213-
2600(21)00174-0. https://doi.org/10.1016/S2213-2600(21)00174-0

3. HanX, Fan, Alwalid O, Li N, Jia X, Yuan M, et al. Six-month Follow-
up Chest CT Findings after Severe COVID-19 Pneumonia. Radiology.
2021;299(1):E177-E186. https://doi.org/10.1148/radiol. 2021203153

4. George PM, Barratt SL, Condliffe R, Desai SR, Devaraj A,
Forrest |, et al. Respiratory follow-up of patients with COVID-19

J Bras Pneumol. 2021;47(4):e20210213

pneumonia. Thorax. 2020;75(11):1009-1016. https://doi.org/10.1136/
thoraxjnl-2020-215314

5. McGroder CF, Zhang D, Choudhury MA, Salvatore MM, D’Souza
BM, Hoffman EA, et al. Pulmonary fibrosis 4 months after
COVID-19 is associated with severity of illness and blood leukocyte
telomere length [published online ahead of print, 2021 Apr 29].
Thorax. 2021;thoraxjnl-2021-217031. https://doi.org/10.1136/
thoraxjnl-2021-217031

6. Arnold DT, Donald C, Lyon M, Hamilton FW, Morley AJ, Attwood
M, et al. Krebs von den Lungen 6 (KL-6) as a marker for disease
severity and persistent radiological abnormalities following COVID-19
infection at 12 weeks. PLoS One. 2021;16(4):e0249607. https://doi.
0rg/10.1371/journal.pone.0249607

7. Baddini-Martinez J, Ferreira J, Tanni S, Alves LR, Cabral Junior BF,
Carvalho CRR, et al. Brazilian guidelines for the pharmacological


https://doi.org/10.1080/17476348.2021.1916472
https://doi.org/10.1080/17476348.2021.1916472
https://doi.org/10.1016/S2213-2600(21)00174-0
https://doi.org/10.1148/radiol.2021203153
https://doi.org/10.1136/thoraxjnl-2020-215314
https://doi.org/10.1136/thoraxjnl-2020-215314
https://doi.org/10.1136/thoraxjnl-2021-217031
https://doi.org/10.1136/thoraxjnl-2021-217031
https://doi.org/10.1371/journal.pone.0249607
https://doi.org/10.1371/journal.pone.0249607

treatment of idiopathic pulmonary fibrosis. Official document
of the Brazilian Thoracic Association based on the GRADE
methodology. J Bras Pneumol. 2020;46(2):e20190423. https://doi.
0rg/10.36416/1806-3756/€20190423

Pereira CAC, Baddini-Martinez JA, Baldi BG, Jezler SFO, Rubin AS,
Alves RLR, et al. Safety and tolerability of nintedanib in patients
with idiopathic pulmonary fibrosis in Brazil. J Bras Pneumol.
2019;45(5):620180414.

Myall KJ, Mukherjee B, Castanheira AM, Lam JL, Benedetti G, Mak
SM, et al. Persistent Post-COVID-19 Interstitial Lung Disease. An
Observational Study of Corticosteroid Treatment. Ann Am Thorac
Soc. 2021;18(5):799-806. https://doi.org/10.1513/AnnalsATS.202008-
10020C

10. Baratella E, Crivelli P, Marrocchio C, Bozzato AM, Vito A, Madeddu

Baldi BG, Tanni SE

G, et al. Severity of lung involvement on chest X-rays in SARS-
coronavirus-2 infected patients as a possible tool to predict
clinical progression: an observational retrospective analysis of the
relationship between radiological, clinical, and laboratory data. J Bras
Pneumol.  2020;46(5):20200226.  https://doi.org/10.36416/1806-
3756/620200226

. Sverzellati N, Ryerson CJ, Milanese G, Renzoni EA, Volpi A,

Spagnolo P, et al. Chest x-ray or CT for COVID-19 pneumonia?
Comparative study in a simulated triage setting [published online
ahead of print, 2021 Feb 11]. Eur Respir J. 2021;2004188. https://doi.
org/10.1183/13993003.04188-2020

. Giovannetti G, De Michele L, De Ceglie M, Pierucci P, Mirabile A, Vita

M, et al. Lung ultrasonography for long-term follow-up of COVID-19
survivors compared to chest CT scan. Respir Med. 2021;181:106384.
https://doi.org/10.1016/j.rmed.2021.106384

J Bras Pneumol. 2021;47(4):e20210213

3/3


https://doi.org/10.36416/1806-3756/e20190423
https://doi.org/10.36416/1806-3756/e20190423
https://doi.org/10.1513/AnnalsATS.202008-1002OC
https://doi.org/10.1513/AnnalsATS.202008-1002OC
https://doi.org/10.36416/1806-3756/e20200226
https://doi.org/10.36416/1806-3756/e20200226
https://doi.org/10.1183/13993003.04188-2020
https://doi.org/10.1183/13993003.04188-2020
https://doi.org/10.1016/j.rmed.2021.106384

