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patients developing lung fibrosis is an unheard-of entity. It is
alarming that, unlike in idiopathic pulmonary fibrosis where
fibrosis usually occurs in the elderly, post-COVID fibrosis is
seen irrespective of age and other co-morbidities. Here we
report a series of four cases presenting with pulmonary
fibrosis as initial manifestation and lacking a definitive asso-
ciation with microbiologically proven COVID. Pulmonary
fibrosis in these patients was largely attributable to post
COVID complications amongst asymptomatic COVIDs. Pul-
monary fibrosis is generally seen in patients with moderate to
severe disease and is very rarely described in asymptomatic
and mild cases of COVID-19. The radiological similarity be-
tween usual interstitial pneumonia (UIP) and post COVID

1. Introduction

COVID-19 pandemic caused by SARS-CoV-2 had a devastating
effect on health, economic and social sectors globally. The
presentation of COVID-19 infection varies from asymptomatic
to hypoxemic respiratory failure and respiratory distress
syndrome. Long-standing sequelae involving the lungs such
as fibrosis are seen in patients who have recovered from
COVID-19 infection." Other pulmonary complications like
cavitary lung disease, bronchiectasis are also seen in addition
to persistent symptoms such as dyspnea and fatigue.”® The
pulmonary sequelae are mostly seen in hospitalized patients
with severe COVID-19 infection.* Asymptomatic COVID-19
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fibrosis, symptomatology overlap, and difficulties posed by
clinicians in differentiating these two entities in the post-
pandemic era has been discussed in this case series.

2. Case 1

A 43-year-old female, homemaker, known diabetic, who was
not vaccinated against COVID-19 infection, presented with a
1-month history of progressive exertional breathlessness. She
reported no history of any joint pain or any other extra-
pulmonary symptom. Her baseline vital parameters were
within normal limits. She gave no prior history of respiratory
infection, fever, or any hospital admission in the recent past.
Chest X-ray showed bilateral reticular opacities. HRCT of the
thorax showed fibrosis with traction bronchiectasis, primarily
involving the lower lobes with predominant sub-pleural
involvement (Fig. 1A). COVID testing using cartridge-based
RT-PCR did not detect SARS-COV2 RNA. Connective tissue
work-up was done and showed a negative rheumatoid factor,
anti-cyclic citrullinated peptide (CCP), antineutrophilic cyto-
plasmic antibody (ANCA), and antinuclear antibody (ANA).
Echocardiography did not show any abnormality. However
anti-SARS-COV2 IgG quantitative test antibodies for COVID-19
came positive (>200 BAU/ml). Pulmonary function test
showed restrictive pattern (FEV1: 0.80 L, 31% predicted; FVC:
0.92, 30% predicted), reduced DLCO (8.7 ml/min/mmHg, 34%
predicted). She was unable to perform a six-minute walk test.

A

-

She was started on anti-fibrotic therapy, injectable steroids,
and pulmonary rehabilitation and is currently on follow-up.

3. Case 2

A 51-year-old male patient, ex-smoker, farmer, with no co-
morbid illness, recently vaccinated with the first dose against
COVID-19, presented to the respiratory medicine clinic with
two weeks history of progressive exertional breathlessness
and dry cough. He had a history of fever lasting for 2 days that
preceded symptoms of dry cough. He had not undergone
testing for COVID then. There was no history of any joint pain
or fever. General examination was unremarkable, except for
low peripheral oxygen saturation on presentation (92% on
room air). Systemic examination showed bilateral basal
crepitations on auscultation. Chest X-ray showed bilateral
reticular opacities. Sputum aerobic culture and CBNAAT for
tuberculosis did not reveal any organisms. COVID testing
using cartridge-based RT-PCR did not detect SARS-COV2 RNA.
HRCT thorax showed diffuse, predominantly subpleural areas
of fibrosis and bronchiectasis (Fig. 1B). Echocardiography
showed normal biventricular function and no evidence of
pulmonary artery hypertension. Spirometry showed restric-
tive pattern (FEV1: 0.82 L, 28% predicted; FVC: 1.01, 28% pre-
dicted), reduced DLCO (6.6 ml/min/mmHg, 24% predicted). His
six-minute walk test showed a reduction in total distance
covered (120 meters at six-minute) and the lowest recorded

Fig. 1 — A: Case 1, B: Case 2, C: Case 3, D: Case 4. (A—D) Images of HRCT thorax showing areas of fibrosis, involving the lower
lobes with dominant subpleural pattern of distribution (marked with black arrow).
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oxygen saturation of 88% on room air. The patient was started
on anti-fibrotic agent, injectable steroids. The patient partly
responded to treatment and is currently on follow-up.

4, Case 3

A 28-year-old female patient, homemaker, with no comorbid
illness, not vaccinated against COVID-19, presented with 20
days history of exertional breathlessness and dry cough.
General examination was unremarkable and peripheral oxy-
gen saturation on presentation was 95% on room air. Bilateral
basal crepitations were present on auscultation. Chest X-ray
showed reticular opacities bilaterally. HRCT thorax showed
diffuse, predominantly sub-pleural areas of fibrosis involving
lower lobes (Fig. 1C). COVID testing using cartridge-based RT-
PCR did not detect SARS-COV2 RNA. The patient was tested for
COVID-19 antibody using anti-SARS-COV2 IgG quantitative
test and was found to be significantly elevated (>200 BAU/ml).
Echocardiography did not reveal any significant abnormality.
Pulmonary function assessment showed restrictive pattern
(FEV1:0.96 L, 38% predicted; FVC: 1.10, 38% predicted), reduced
DLCO (7.8 ml/min/mmHg, 27% predicted). She covered a total
distance covered (360 meters at six-minute) during a six-
minute walk test with the lowest recorded oxygen satura-
tion of 88% on room air. The patient was managed with sup-
portive care, anti-fibrotic agent, and injectable steroids. The
patient is currently on follow-up.

5. Case 4

A 75 -year-old male, ex-smoker, with diabetes mellitus, fully
vaccinated against COVID-19, tested positive for COVID
testing using cartridge-based RT-PCR. He was largely asymp-
tomatic then and opted for home quarantine. He developed
progressive breathlessness after a month of testing positive.
The patient was tachycardic and with a respiratory rate of 28
breaths per minute. His peripheral oxygen saturation was 89%
on room air at presentation. Chest X-ray showed bilateral
reticular opacities. HRCT of the thorax showed bilateral basal
predominant areas of fibrosis (Fig. 1D). Echocardiography did
not show any significant abnormality. His spirometry showed
restriction abnormality and DLCO was reduced. The patient
was managed with supportive care, started on anti-fibrotic
agent, injectable steroids. The patient was stable on
discharge is on follow-up.

6. Discussion

There has been an unprecedented spurt in the cases of pul-
monary fibrosis following the COVID-19 pandemic. Although
it is a known complication in severe COVID-19 pneumonia,
the possibility of lung fibrosis secondary to an asymptomatic
or mild COVID-19 infection is also probable as reported in this
case series.

Two of the patients had no history of COVID-19 infections,
were unvaccinated, and had an elevated anti IgG titer for
COVID-19 confirming an asymptomatic COVID-19 infection in

the recent past. The third patient was partially vaccinated
with a history suggestive of a recent mild COVID-19 infection.
The fourth patient was fully vaccinated with a confirmed mild
COVID-19 infection. All four cases were diagnosed with pul-
monary fibrosis, which was unlike typical of post COVID
fibrosis making the etiology of fibrosis a diagnostic dilemma.
In all our cases, a comprehensive workup for baseline con-
nective tissue disorders and detailed occupational history was
inconclusive ruling out other possible etiologies for pulmo-
nary fibrosis. Thus, it should be kept in mind that fibrosis
could be sequelae in spite of the vaccination status of the
patients. Raised IgG antibodies against COVID-19, who is not
vaccinated and in those with no prior history of any past or
current COVID-19 infection gives indirect evidence of
asymptomatic COVID infection in the recent past.”

Although fibrosis of lungs in asymptomatic COVID patients
is not yet studied, it could be assumed that the pathogenesis
could simulate that in severe infection. The correlation be-
tween the antibody levels and the extent of lung fibrosis needs
to be studied further. Possible mechanisms of injury could be
direct injury related to viral infection or due to immune-
mediated injury following the release of pro-inflammatory
and pro-fibrotic cytokines/factors such as TGF-B, TNF-qa,
MMPs, TIMPs, IL-1, IL-4, IL-5, IL-6, IL-13, and IL-17.° Other
possible causes such as cardiac function and an active infec-
tion should be ruled out in such patients.

A significant proportion of patients with asymptomatic to
mild COVID-19 cases have demonstrated ground-glass opac-
ities and pneumonia on HRCT.” However, the impact on lung
function over medium to long term and silent progression to
fibrosis remains unclear and has not been studied in great
detail. Some studies have amply demonstrated pulmonary
function impairment after 4 months of acute COVID-19 even
in asymptomatic COVID-19 cases as characterized by diffu-
sion impairment, reduced total lung capacity, and forced vital
capacity. Surprisingly 20% of patients with the mild disease
showed a decrease in paO2 on exercise indicating a subtle gas
exchange abnormality.? Reduction in diffusion capacity per-
sisting after 4 months suggests ongoing interstitial process
even amongst those with mild disease.

There is also evidence that viral infections including
COVID-19 may predispose, trigger or exacerbate respiratory
pathologies like pulmonary fibrosis.”'® This has been
explained by the “two-hit” hypothesis wherein an initiating
insult causes changes in the lung microenvironment
increasing its susceptibility to a fibrotic process following a
secondary insult. Viral infections can upregulate expression,
signaling pathway, and production of growth and pro-fibrotic
factors triggering progressive fibrotic process.

In the post-COVID era, early and accurate diagnosis of
post-COVID fibrosis from usual interstitial pneumonia (UIP)
becomes a nightmare as both these entities have a near
similar HRCT presentation with bilateral sub-pleural honey-
combing with reticulation and traction bronchiectasis. In such
clinical contexts, confirmation of past active COVID illness
with RT-PCR or elevated anti-COVID antibody titers in the
unvaccinated (as evidenced in two of our cases) becomes
critical in clinching the diagnosis. Diagnosing post-COVID
fibrosis in the asymptomatic untested but vaccinated, is
often a probable diagnosis and hinges primarily on history
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suggestive of COVID-like illness as related in the third patient
from our series. It is probable that many elderly asymptomatic
populations might have moderate—severe pneumonia but the
symptoms might not be overt in their manifestation consid-
ering the age, immunity, and activity levels. Often this section
of the population might present with pulmonary fibrosis as
the initial and sole manifestation of COVID-19 sequel.

Established post- COVID pulmonary fibrosis has an un-
predictable course and continues to confound clinicians'
world over with its myriad presentations, variable response to
therapy, and long-term prognosis. In some extensive fibrosis
is known to resolve spontaneously over time, while in others
anti-fibrotic therapy might slow down the fibrosis while in
some the disease marches, all novel interventions notwith-
standing. Though there exists a slew of data there is little
consensus on factors modifying the onset and progression of
fibrosis in individual patients.

Antifibrotics are often used commonly in patients with
post-COVID fibrosis and UIP, it is extremely important to
differentiate the two processes in terms of long-term prog-
nostication and outcome. Clinicians are often faced with this
dilemma as seen in our case series when patients present with
pulmonary fibrosis as initial presentation and a history of
microbiological confirmation of COVID positivity is lacking.
This case series seeks to highlight this vexing clinical issue
posed to physicians in the post-COVID era.

There is no definitive treatment for post-COVID fibrosis of
the lungs. Studies have shown the potential benefit of anti-
fibrotic agents in preventing the worsening of lung function.
The use of anti-inflammatory agents like steroids has a
possible role in reducing immune-mediated lung injury and
fibrosis.”® Other supportive such as pulmonary rehabilitation
and regular physical exercise could have some role in
management.
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