Respirology Case Reports

WILEY | 2257

| cAsSE SErRIES EEIEED

Impact of Severe COVID-19 on Interstitial Lung Disease in
Autoimmune Systemic Diseases

Clodoveo Ferri'? | Marco de Pinto! | Giuseppe Murdaca®* 2 | Giacomo De Luca’ | Davide Mohammad Reza Beigi® |
Virginia Caira’ | Roberta Foti® | Andrea Cito® | Caterina Naclerio'® | Jessica Maria Elisa Luppino? | Amelia Spinella! |
Martina Orlandi®!! | Veronica Batani>!! | Federica Lumetti! | Francesco Prampolini! | Giuseppe Varcasia’ |

Rosario Foti® @@ | Valeria Riccieri® | Florenzo Iannone® | Alessandro Antonelli® | Dilia Giuggioli!! | the COVID-19 and
Autoimmune Systemic Diseases Italian Study Group

!Rheumatology Unit, University Hospital of Modena and Reggio Emilia, Modena, Italy | Rheumatology Unit, Casa di Cura Madonna dello Scoglio,
Cotronei, KR, Italy | 3Department of Internal Medicine, University of Genova, Genova, Italy | *Allergology and Clinical Immunology Unit, San Bartolomeo
Hospital, Sarzana, Italy | >Unit of Immunology, Rheumatology, Allergy and Rare Diseases, San Raffaele Scientific Institute, Milan, Italy | °Rheumatology
Unit, Dipartimento di Scienze Cliniche Internistiche, Anestesiologiche e Cardiovascolari, Sapienza University of Rome, Rome, Italy | Rheumatology Unit,
Castrovillari Hospital, Castrovillari, Italy | $Division of Rheumatology, A.O.U. “Policlinico-San Marco”, Catania, Italy | “Rheumatology Unit, Department
of Precision and Regenerative Medicine and Ionian Area (DiMePre-J), University of Bari Aldo Moro, Bari, Italy | °Departmental Unit of Rheumatology,
“Mauro Scarlato” Hospital, Scafati, Italy | 'Department of Medical and Surgical Sciences for Children and Adults, University of Modena and Reggio Emilia,
Modena, Italy

Correspondence: Clodoveo Ferri (clferri@unimore.it)
Received: 10 December 2025 | Accepted: 22 December 2025
Associate Editor: Bei He

Keywords: autoimmune systemic diseases | COVID-19 | interstitial lung disease | SARS-CoV-2 systemic sclerosis

ABSTRACT

The objective of this study was to assess the impact of severe COVID-19 pneumonia on the course of interstitial lung disease
(ILD) in autoimmune systemic diseases (ASD). We conducted a multicentre case series of 27 ASD patients (20 systemic sclerosis,
4 rheumatoid arthritis, 1 interstitial pneumonia with autoimmune features, 1 dermatomyositis, 1 eosinophilic granulomatosis
with polyangiitis) hospitalised for severe COVID-19. Clinical data, pulmonary function tests and HRCT before and after infec-
tion were analysed. Four patients died during acute COVID-19. Among the 23 survivors, 10 developed new symptomatic ILD
and 13 showed worsening of pre-existing ILD. Six exhibited significant HRCT progression, including NSIP-to-UIP transition;
one developed lung adenocarcinoma. Despite treatment, five more patients died during follow-up from progressive ILD. Overall
mortality approached one-third, with systemic sclerosis most affected. Severe COVID-19 may trigger or accelerate ASD-related
ILD. The observed NSIP-to-UIP shift highlights a multistep process potentially driven by SARS-CoV-2, underscoring the need
for close ILD monitoring in ASD patients.

1 | Introduction thromboembolic complications [1]. The impact of COVID-19

in patients with autoimmune systemic diseases (ASD) has been
Severe acute respiratory syndrome coronavirus 2 (SARS-  widely investigated [2, 3]. These disorders—including chronic
CoV-2) infection causes coronavirus disease 2019 (COVID-19), arthritis, connective tissue diseases and systemic vasculitides—

characterised by variable combinations of pneumonia and are associated with increased susceptibility to infections due to
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immune dysregulation [1]. Pre-existing interstitial lung disease
(ILD) and/or diffuse vasculopathy confer a higher risk of severe
COVID-19 and poorer outcomes [4-6]. Among ASD, systemic
sclerosis (SSc) is one of the most severe conditions, frequently
complicated by ILD and widespread vasculopathy resulting
from immune-mediated fibroblast and endothelial injury.
Rheumatoid arthritis (RA), although less frequently associated
with ILD, may likewise predispose to more severe pulmonary
complications during COVID-19. At the onset of the pandemic
in early 2020, the Italian multicentre COVID-19 and ASD
Study Group initiated a telemedicine-based monitoring system
to closely follow ASD patients [7]. Several observational stud-
ies later demonstrated the detrimental prognostic role of con-
comitant ILD and the reduced immunogenicity of COVID-19
vaccines in patients receiving immunomodulatory therapies
[4, 5, 8]. Here, we report a multicentre case series of ASD pa-
tients who developed severe COVID-19 pneumonia requiring
hospitalisation over a five-year period, focusing on the impact of
SARS-CoV-2 infection on the onset or progression of ILD during
long-term follow-up.

2 | Case Series

Twenty-seven ASD patients (22 females, 5 males; mean age
58.5+12.3years; mean disease duration 9.9 +4.8years) were
consecutively evaluated at seven tertiary referral centres be-
tween March 2020 and February 2025 (Table 1). Diagnoses in-
cluded: SSc (20), seropositive RA [4], interstitial pneumonia with
autoimmune features [1], dermatomyositis [1] and eosinophilic
granulomatosis with polyangiitis [1]. ILD assessment was based
on dyspnea, cough, pulmonary function tests, 6-min walking
test (6MWT) and high-resolution CT (HRCT). Radiologic pat-
terns—nonspecific interstitial pneumonia (NSIP) and usual
interstitial pneumonia (UTP)—were classified according to stan-
dard criteria. SARS-CoV-2 infection was confirmed by PCR on
nasopharyngeal swab.

2.1 | ILD Before COVID-19

Within the 12months preceding COVID-19, ILD was docu-
mented in 17/27 patients, all presenting NSIP; 14 had mild-to-
moderate respiratory symptoms. Ten patients had no ILD before
COVID-19. Regarding vaccination status, 23 patients were vac-
cinated; three refused vaccination (patients 3, 4, 23), and one
died before vaccine availability (patient 2).

2.2 | Early Effects of COVID-19 on Lung
Involvement

All 27 patients developed at least one episode of COVID-19
requiring hospitalisation and aggressive treatment (high-
dose corticosteroids, IL-6 inhibitors, oxygen therapy and/or
antivirals). Four patients (2, 3, 23, 26) died during the initial
episode due to severe pneumonia. Among the 23 survivors,
all showed ILD progression on post-COVID HRCT, including
the 10 previously ILD-free patients. A transition from NSIP
to UIP occurred in 4 patients shortly after COVID-19 (pa-
tients 5, 6, 7, 9).

2.3 | Long-Term Follow-Up

During extended follow-up, an additional two patients (4, 20)
progressed to UIP, yielding a total of 6/23 (26%) transitions from
NSIP to UIP (Figure 1). After the acute episode, 21/23 survivors
received treatment aimed at limiting further ILD progression—
mycophenolate mofetil (MMF), corticosteroids, IL-6 inhibitors,
rituximab and/or nintedanib. ILD stabilisation or improve-
ment was observed in 16 patients, whereas 5 remained unre-
sponsive (patients 4, 13, 14, 20, 27). Two individuals developed
severe oncologic complications at the end of follow-up: lung ad-
enocarcinoma (patient 6) and thymoma (patient 9). Patient 12
died from acute pulmonary edema secondary to heart failure;
patient 27 died from complications of portal thrombosis. A sec-
ond COVID-19 episode occurred in two patients (7, 9), with one
death (patient 7). Among unvaccinated individuals, three died
(2, 3, 23) and one (patient 4) developed severe ILD progression
unresponsive to MMF and nintedanib.

2.4 | Overall Outcomes

One-third of the entire cohort died (9/27, 33%): 7/20 SSc, 1/4 RA
and 1 EGPA. Four deaths occurred during the first COVID-19
episode and five during follow-up due to ILD progression and/
or cardiopulmonary complications. No significant demographic
differences were found between survivors and non-survivors.
Pre-existing ILD emerged as a major prognostic factor: 12/17
(70.6%) patients with prior ILD experienced death and/or pro-
gression to UIP versus 2/10 (20%) without ILD (p=0.0183;
OR =8.70; 95% CI 1.17-113.1).

3 | Discussion

This multicentre case series highlights the severe long-term im-
pact of COVID-19 pneumonia in patients with ASD, with high
rates of ILD worsening and mortality, especially among those
with pre-existing lung involvement. COVID-19 led to a change
in radiological pattern from NSIP to UIP in six patients, occur-
ring either soon after the acute infection or during prolonged
follow-up. Overall mortality reached 33%, mostly attributable—
directly or indirectly—to COVID-19-related pulmonary injury.
Although many patients achieved ILD stabilisation with im-
munomodulatory and antifibrotic therapies, the development
of late complications—including lung cancer and thymoma—
underscores the vulnerability of this population. Despite wide-
spread vaccination, adverse events remained frequent, although
unvaccinated patients experienced particularly severe outcomes
(three deaths and one severe ILD progression).

ILD is one of the most harmful determinants of prognosis in
ASD. Its prevalence varies across disorders but is particularly
high in SSc. Environmental insults—including viral infec-
tions—may accelerate ILD progression and SARS-CoV-2 ap-
pears to be a potent trigger [9]. COVID-19 and SSc share core
pathogenetic mechanisms: inflammatory interstitial pneumo-
nia evolving into fibrosis and microvascular injury leading to
widespread endothelial dysfunction [9]. These similarities may
explain the marked ILD deterioration observed in SSc patients
after severe COVID-19.
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https://www.aiponet.it/editoria/lung-update/terapia-intensiva-respiratoria/3423-a-new-global-definition-of-acute-respiratory-distress-syndrome.html

ASD patient with

gression of ILD after COVID19

2021 A2 2022 A3

SSc patient with progression of ILD from NSIP to UIP pattern after COVID19
lately complicated by lung adenocarcinoma

FIGURE1 | (A)SSc patient with progression of ILD after COVID-19 (patient no. 20, Table 1). Before COVID-19 (A1) mild dyspnea at exertion: at
HRCT subtle GGO and fine reticular pattern in subpleural areas of the inferior lobes that involve <20% of the lungs (fibrotic NSIP). Initial treatment
with mycophenolate mofetil. The clinical, functional and radiological condition remained stable until 2021. After COVID-19 (A2) worsening of cu-
taneous, vascular and pulmonary status, with increase, at HRCT, of interstitial thickening and more evident reticular opacities that involve >20%
of the lungs, in addition to appearance of traction bronchiolectasis. In May 2022 treatment with nintedanib was started. At the end of the follow-up
(2024, A3) dyspnea at rest with onset of cardiac involvement, tocilizumab was added to the regimen in February 2024. At HRCT, widespread areas
of reticular thickening of the interstitium on a fibrotic basis, traction bronchiolectasis and distortion of the interstitial web with cystic changes with
initial honeycombing pattern (red arrows). These findings, dominant in the subpleural and basal regions, are compatible with UIP pattern. (B) SSc
patient with progression of ILD from NSIP to UIP pattern after COVID-19 lately complicated by lung adenocarcinoma (patient no. 6, Table 1). Before
COVID-19 (B1), patient clinically asymptomatic with stable HRCT findings since 2013, namely subtle ground-glass opacities (GGO) and fine reticu-
lar opacities in subpleural areas with basal predominance (mild ILD—NSIP pattern). After the first episode of COVID-19 (B2), dyspnea at exertion,
cough and HRCT scan showing an increase of GGO and interstitial reticular thickening in addition to development of subtle traction bronchiol-
ectasis. After the second episode of COVID-19 (B3), dyspnea at rest, cough and recurrent fever with further increase of interstitial thickening and
extension of GGO at HRCT (prevalence of basal subpleural region, suggestive of UIP pattern): the clinical picture stabilises after a 6-month therapy
with nintedanib. In January 2025 (B4), worsening of clinical conditions and appearance of a nodular consolidation in the right lower lobe, which was
found to be lung adenocarcinoma on transthoracic biopsy (red arrow).

Pre-existing ILD has consistently been identified as a strong
adverse prognostic factor in COVID-19 across multiple studies
[1, 4, 5, 10-12]. Nonetheless, some reports indicated compara-
ble mortality between ASD patients and the general population
during earlier pandemic phases [7], perhaps due to the protec-
tive effect of chronic immunosuppression in mitigating the
cytokine-storm-mediated lung injury.

The development of pulmonary arterial hypertension or lung
cancer in some SSc patients aligns with known long-term com-
plications of the disease [9].

Evidence regarding long-term ILD evolution after COVID-19
remains limited and variable. Some studies suggested that
COVID-19 does not invariably worsen ILD in vaccinated SSc

patients [13], whereas others documented significant long-term
deterioration in nearly half of ILD cases [6]. Population-based
analyses confirmed that ILD markedly increases COVID-19 mor-
tality irrespective of ASD status [4]. Additional reports empha-
sised the fragility of ILD associated with RA [11], inflammatory
myopathies [14] and SSc [10].

Post-COVID pulmonary fibrosis in the general population is in-
creasingly recognised: up to 30% of hospitalised patients develop
persistent interstitial lung abnormalities, and about one-third
exhibit irreversible fibrosis [15].

The patients described here likely represent the severe extreme
(‘tip of the iceberg’) of a broader phenomenon observed in ASD
populations [13].
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Key insights from this case series include: (I) severe COVID-19
pneumonia may accelerate ILD progression and trigger trans-
formation from NSIP to UIP; (II) SSc patients appear particu-
larly susceptible due to pathogenetic overlap with COVID-19
and high baseline ILD prevalence.

Overall, these findings reinforce the multifactorial, multistep
nature of ILD progression and highlight the need for vigilant
monitoring and aggressive management of ASD patients experi-
encing severe COVID-19.
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