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Abstract

The persistence of lung parenchymal changes Post COVID-19 is increasingly recognized as a vital outcome observed on some patients
recovering from SARS-CoV2 infection with limited evidence-based management so far. Here we present a 64-year-old male developed
extensive interstitial lung changes post SARS-CoV2 infection and was successfully managed with oral prednisone, pirfenidone, and azithromycin
maintenance regimen with significant improvement in his clinical and radiographic parameters noted within a relatively short time. The role of
a combined therapeutic approach with anti-inflammatory and anti-fibrotic drugs might be provocative action in patients with COVID-19
related interstitial lung disease, especially those at risk for persistent long-term abnormalities and pulmonary fibrosis development.

Keywords Case report, COVID-19, pirfenidone, anti-fibrotic, systemic corticosteroid, macrolide

Abbreviation |LD; interstitial lung disease, COVID-19; coronavirus disease of 2019, BiPAP; bilevel positive airway pressure, ARD; Acute
Respiratory Distress Syndrome, SARS; Severe Acute Respiratory Syndrome, MERS; Middle East Respiratory Syndrome, CT; chest computed

tomography

Introduction

As the COVID-19 pandemic hits the world repeatedly, our
understanding of this novel virus infection regarding patho-
physiology, clinical sequelae, and proper treatments continues
to evolve.

The current understanding of the potential long-term
sequelae of COVID-19 is premature and mostly extrapolated
from other viral infections and post acute respiratory distress
syndrome (ARDS) interstitial lung abnormalities. During the
evolvement of pathological stages of ARDS, different stages
can occur, including diffuse alveolar damage with exudative
phase, edema and hyaline membrane formation that can form
into more organized material, and then the progression into
the fibrotic phase, which seems to occur after the initial two
weeks of insult.! That is being said, the clinical significance and
outcome of this proportion of patients with post-ARDS
fibrosis seem to be less significant, especially with the strict use
of lung-protective ventilation during ARDS management.’
Although the data on Severe Acute Respiratory Syndrome
(SARS) and Middle East Respiratory Syndrome (MERS) infec-
tions initially confirmed a significant number of patients with
interstitial lung abnormalities;** the follow-up data from SARS
infected patients demonstrated that the interstitial changes
could substantially resolve with a minority having residual
changes after a prolonged follow-up period.”® Regarding
COVID-19 related interstitial lung disease (ILD), we still lack
evidence based data regarding predicting, following and
treating this outcome.

Case History

A 64-year-old non-smoker male with no previous known
medical conditions tested positive for SARS-CoV2 virus PCR
on Nov 4th, 2020. Nine days later, he was admitted to our
hospital with worsening dyspnea, cough, diarrhea, and high-
grade fever. He had severe COVID-19 disease characterized by
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severe pneumonia, acute respiratory failure, and increased
inflammatory markers. Initially, his oxygen requirement was
5 L via nasal cannula, but his condition progressed, and subse-
quently, he required non-invasive mechanical ventilation with
BiPAP alternating with high flow nasal cannula. He was mon-
itored in the intensive care unit (ICU) with the awake proning
position. He received ten days of dexamethasone 6 mg daily,
and his clinical status has slightly improved on the subsequent
two weeks, but he still was requiring supplemental oxygen
with resting hypoxemia and was then shifted to a regular ward.
As there was no further improvement in his clinical status, a
chest computed tomography (CT), which was done three
weeks after his presentation, was done to investigate pulmo-
nary embolism, and it came back negative for this concern.
However, it demonstrated marked infiltrate with bilateral con-
solidation and ground-glass opacities (Fig. 1). Before dis-
charge, he was started on prednisone 30 mg PO daily,
azithromycin 250 mg PO thrice weekly, and pirfenidone with
escalating regimen over two weeks to reach a maximum
801 mg PO TID afterward. He was discharged home on 3 L
oxygen given the resting hypoxemia. Ten days post-hospital
discharge, our clinic’s assessment demonstrated significant
improvement in the resting oxygen desaturation and the
degree of dyspnea. Spirometry revealed a moderately severe
reduction in Forced vital capacity which was 59% Predicted,
and a six-minute walk test showed exertional desaturation
with nadir oxygen saturation of 87% and a walking distance of
78% predicted. Given the clinical improvement, a taper pred-
nisone regimen was initiated at 5 mg off every two weeks while
continuing azithromycin and pirfenidone without dose modi-
fication. A repeat CT chest image was obtained after seven
weeks of the initial one, while he was maintained on 15 mg
prednisone, azithromycin, and pirfenidone, and it displayed
remarkable improvement of the previous parenchymal infil-
trates with no evidence of pulmonary fibrosis (Fig. 1).
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Fig. 1 Chest computed tomography (lung window) at three
weeks of positive SARS-CoV2 PCR detection (right) and seven
weeks later (left) with axial (top), coronal (middle), and sagittal
(bottom) views demonstrating significant improvement in the
inflammatory opacities within a considerably short period of time
with no signs of fibrosis.

Discussion

Our patient had severe COVID-19 illness and a prolonged
hospital stay that resulted in significant morbidity. His clinical
response to the initial systemic corticosteroid therapy was
slow, and he was still left with major respiratory impairment.
Thus, we initiated combined therapy with anti-inflammatory
and anti-fibrotic drugs to alleviate the burden of the ILD and
try to prevent fibrosis development which would lead to a con-
siderable unfavorable outcome.

The available data on the radiographic abnormalities
post-acute COVID-19 infection were reported to persist in
up to two third of the patients on a short follow-up period’
even in non-critical cases.” Nevertheless, the overall lung
parenchymal acute changes, particularly the inflammatory
ones such as ground-glass opacities and consolidations, seem
to improve in a considerable proportion of patients on subse-
quent follow-up images regardless of the severity of the ini-
tial illness.” The concern of the evolution of some of these
radiographic changes, particularly the reticulation into
fibrosis, warrants a close follow-up of these patients to early
identify those who might progress into fibrosis on a more
extended follow-up period.”’ The rate of pulmonary fibrosis
development post-acute COVID-19 was reported in up to
46% of the patients on a relatively short follow-up period,
with the overall score of fibrosis being mild."” That is being
said, the persistence of the radiographic abnormalities with
the development of fibrotic parenchymal changes in the long
term is not clear at this time with the availability of the rela-
tively short follow-up data. Some predictors of the outcome
of lung fibrosis post-acute COVID-19 were reported to
include older age, length of hospital stay, ICU admission,

190

R. Alsilmi

maximum CT score of the parenchymal changes at the initial
illness, and elevated inflammatory markers.”'*!' Moreover,
the factors that might correlate with persistence of the lung
parenchymal changes on subsequent chest images and thus
might predict subsequent pulmonary fibrosis were noted to
include the severity of the initial illness, elderly age, and
comorbidities.” This observation signifies the importance of
close follow-up on the patients with these potential risk fac-
tors for early identification, monitoring, and adequately
treating this substantial outcome.

Post-acute COVID-19, physiologic lung abnormalities,
i.e., restrictive ventilator defect and reduction in diffusion
capacity, have been frequently reported. Furthermore, it seems
that the physiologic lung dysfunction correlates with the
extent of lung parenchyma changes and the severity of acute
illness.'** The persistence of symptoms after the recovery of
the acute SARS-CoV2 infection has been frequently reported
in the literature, with respiratory symptoms of dyspnea and
cough being encountered more often.”’* Our patient has
residual exertional dyspnea though it improved since his first
presentation correlating with the overall improvement in his
chest images and physiological lung function.

Understanding the pathophysiology of COVID-19 related
ILD and its long-term sequelae unfolds into two primary pro-
cesses, i.e., intense inflammation as part of ARDS and the
probability to heal up into a fibrotic process as short and long-
term consequences, respectively. Concerning the acute
COVID-19 infection, systemic corticosteroid has shown signif-
icant results regarding its beneficial effect on short term out-
comes such as progression of acute respiratory failure and
mortality when given to patients needing respiratory sup-
port.”” However, the continuation of this therapy beyond the
acute illness is not yet clear. The current practice of prescribing
systemic corticosteroids beyond the acute illness to target the
inflammatory component of the lung pathology is extrapo-
lated from other interstitial lung disease management, par-
ticularly organizing pneumonia, which is a component of
ARDS seen in COVID-19 disease. This practice needs more
robust longitudinal studies to evaluate its effectiveness on
long-term outcomes. Macrolide antibiotics have been
addressed with special recognition in the literature regarding
their underlying anti-inflammatory and immunomodulatory
effect in addition to an antimicrobial and potentially anti-
fibrotic role.”® The effectiveness of macrolide in organizing
pneumonia as a first-line agent for mild diseases, as adjuvant
therapy with a systemic corticosteroid and as a steroid-sparing
agent have been reported.'”'®"* Our knowledge about the long-
term behaviour of post COVID-19 related ILD is premature at
this time of the pandemic, and in particular, the rate of com-
plete responsiveness to corticosteroid and the relapse rate of
ILD during the taper of corticosteroid or upon its discontinu-
ation. The use of macrolide at the start of the COVID-19
related ILD management would add potential anti-inflammatory
effect and would allow a rapid corticosteroid taper regiment,
thus minimizing its potential side effects. Anti-fibrotic drugs,
including pirfenidone and nintedanib were initially approved
for the treatment of idiopathic pulmonary fibrosis, given their
effect on slowing the fibrotic lung process.”’ Besides, nintedanib
eventually granted regulatory agencies approval for other ILD
such as ILD with progressive fibrosing phenotype and sys-
temic sclerosis-related ILD based on robust evidence.”"*
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pirfenidone and nintedanib modulate the fibrotic process, in
addition to a potential anti-inflammatory effect, by targeting
different pathways, including transforming growth factor-beta,
platelet-derived growth factor receptor, vascular endothelial
growth factor receptor, and fibroblast growth factor receptor**
respectively.

We do not know at this time the magnitude of post-
COVID 19 pulmonary fibrosis; hence aiming to prevent its
development rather than mitigating its progression after
well-established fibrosis ensues would perhaps be a reasonable
approach. Current large clinical trials are ongoing to address
this important clinical outcome. Our patient had features of
severe infection and potential risk factors to progress into per-
sistent lung parenchymal abnormalities and probably pulmo-
nary fibrosis. He responded quite well to the combination
therapy; the further plan is to taper corticosteroid relatively
quickly while maintaining azithrmycin and pirfenidone with
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further taper regimen upon complete resolution of his clinical,
physiological and radiological abnormalities.

Conclusion

Identifying high-risk patients post COVID-19 who might
develop persistent lung parenchymal abnormalities and thus
might progress into pulmonary fibrosis is crucial. Similarly,
investigating the proper treatment of the intense lung paren-
chymal inflammation post-COVID-19, with multi-target
therapeutics is one of the critical unmet needs given the mas-
sive magnitude of this pandemic and its significant burden on
patients’ outcome and health-related cost.
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