
Does COVID-19 vaccination increase the risk of interstitial lung
disease at a population level?

To the Editor:

The coronavirus disease of 2019 (COVID-19) pandemic, caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), continues to spread worldwide, with over 675 million individuals infected
to date. The clinical course of the infection showed a wide range of severity, from asymptomatic cases to
severe pneumonia with multiorgan failure requiring intensive care [1]. Many individuals recovering from
COVID-19 continue to face long-term conditions, including persistent respiratory symptoms [2] and
impaired pulmonary function [3]. Among these, post-COVID-19 interstitial lung disease (ILD) is one of
the most severe complications. MYALL et al. reported that 7% of patients had inflammatory ILD on chest
computed tomography (CT) six weeks after hospital discharge [4].

In this situation, vaccination against COVID-19 has been thought to play a crucial role in preventing
post-COVID-19 ILD by preventing severe cases of COVID-19 [5] and long COVID [6]. On the other
hand, some recent case reports [7–9] documented patients who developed respiratory symptoms and
radiographic changes indicative of ILD shortly after receiving COVID-19 vaccination. While these reports
are limited in number, they suggest a temporal association that warrants further investigation. The
multicentre survey [10] collated data from several healthcare centres that indicated a small but notable
incidence of ILD in individuals following COVID-19 vaccination. Although these findings do not establish
a causal relationship, they highlight the need for ongoing surveillance and detailed examination of potential
vaccine-related adverse events, particularly in the context of respiratory diseases like ILD. In this study,
using a nationwide database, we aimed to compare the incidence and risk of ILD in individuals who were
vaccinated for COVID-19 and in propensity-score matching individuals who were not vaccinated for
COVID-19.

A retrospective cohort study was conducted using data from the Korean National Health Insurance Service
(NHIS). In Korea, this single-payer universal health system covers about 97% of all Korean citizens and
contains claims data on all use of medical facilities, including International Classification of Diseases, 10th
revision (ICD-10) codes. This study was approved by the Institutional Review Board of Hallym University
Kangnam Sacred Heart Hospital (institutional review boards no. 2023–03–022). The review board waived
the requirement for written informed consent because the data were public and anonymised under
confidentiality guidelines.

To establish COVID-19-naïve/COVID-19 vaccinated and unvaccinated groups, we used the NHIS
SARS-CoV-2 database consisting of claims-based data for patients diagnosed with COVID-19 (COVID-19
cohort) and those who were not diagnosed with COVID-19 (control cohort) between 8 October, 2020 and
31 December, 2021 (n=8 463 712). The study commenced with 7 199 933 individuals with age >20 years
from 1 January, 2020, to 31 December, 2021. From this population, 476 656 were excluded due to at least
one recorded SARS-CoV-2 infection, leaving 6 723 277 individuals. This cohort was then divided into 6
148 749 subjects with vaccinations and 574 528 subjects without. As shown in Supplementary figure 1,
after exclusion of subjects not eligible to our study, the final cohorts consisted of 554 072 vaccinated
individuals and 554 072 controls without vaccination. Participants were followed-up for ten months. The
outcome of interest was ILD diagnosis based on claims data from NHIS. We compared the incidence of
ILD between vaccinated and unvaccinated individuals. ILD was defined using ICD-10 codes ( J84.x, J67,
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J70 and D86), and comorbidities were defined based on a combination of past medical history, ICD-10
codes and drug prescriptions [11]. Connective tissue disorder (CTD)-related ILD was defined as ICD-10
codes for ILD with ICD-10 codes for CTD (M05, M06, M32, M33, M34, M315, M350, M351, M353,
M359 and M360). Otherwise, ILD was regarded as non-CTD ILDs, which was further classified into
idiopathic pulmonary fibrosis ( J84.1), hypersensitivity pneumonitis ( J67) and sarcoidosis (D86). We also
identified lymphangioleiomyomatosis and Langerhans cell histiocytosis ( J84.8), pulmonary alveolar
proteinosis ( J84.0), cryptogenic organising pneumonia ( J84.18) and drug induced ILD ( J70.4). We
compared the cumulative incidence rate of CTD-related and non-CTD-related ILD between COVID-19
vaccinated and unvaccinated individuals using log-rank test. Cox proportional hazard regression analysis
was used to estimate the hazard ratio for developing ILD in vaccinated versus unvaccinated individuals. A
two-sided p<0.05 was considered significant.

The mean age of the vaccinated group was 45.3±17.4 years, and that of the unvaccinated group was 45.7
±18.1 years. Males represented 49.5% of both unvaccinated and vaccinated group. During a follow-up
period of ten months, 3.6% (398 out of 1 108 144) of participants developed ILD. The incidence rate of
ILD was lower in the vaccinated group than among controls (6.8 out of 1,000 versus 10.6 out of 1000
person-years, p<0.0001). Similarly, there was a significant intergroup difference in the cumulative
incidence rate for ILD development (log-rank test, p<0.001) (figure 1a). The hazards for developing ILD
were lower among the vaccinated group than among controls (adjusted hazard ratio (aHR), 0.64; 95%
confidence interval (CI), 0.52–0.78). Similarly, the vaccinated group showed a significantly lower
incidence in both the CTD-related ILD (29 cases versus 61 cases, p<0.001) and the non-CTD-related ILD
(128 cases versus 180 cases, p=0.002). Furthermore, when comparing the incidence and risk of ILD in
vaccinated and unvaccinated subjects, significant differences were found by age, sex, residence region,
economic status and comorbidities (figure 1b).

Findings showed a notably lower ILD incidence in vaccinated individuals, contradicting previous concerns
about a high correlation between ILD and COVID-19 vaccination from prior case studies. Surprisingly, it
found that COVID-19 vaccination was associated with a reduced ILD risk, suggesting a potentially
protective role against ILD. However, this does not imply the vaccine directly prevents ILD. It is more
plausible that the COVID-19 vaccine might protect against ILD following an undetected SARS-CoV-2
infection. Vaccinated individuals likely exhibited fewer and less severe symptoms, thus were less likely to
be tested and diagnosed for COVID-19. This suggests a higher proportion of asymptomatic or mildly
symptomatic SARS-CoV-2 infections among vaccinated individuals, where the vaccine may have helped
prevent subsequent ILD.

COVID-19 vaccination could protect against ILD by stimulating immune responses against SARS-CoV-2 [12].
Given that severe COVID-19 can lead to lung damage and potentially ILD [4], the vaccine, by mitigating
severe COVID-19, might lower the risk of ILD. The vaccine could also potentially limit lung
inflammation, a key factor in ILD development, in individuals infected with SARS-CoV-2. Vaccination
prepares the immune system to effectively respond to specific pathogens, so vaccinated people potentially
have the capacity to defend SARS-CoV-2 and reduce the severity of the infection and associated lung
inflammation. In contrast, unvaccinated individuals may not have enough capacity to defend SARS-CoV-2,
which can lead to more severe lung inflammation and COVID-19 complications. Several studies [5, 13]
have reported a reduced risk of severe COVID-19, hospitalisation and mortality in vaccinated individuals
compared to unvaccinated. While the extent to which vaccination can reduce lung inflammation may vary
depending on individual factors, vaccination is an important tool in reducing the overall burden of
COVID-19 and its associated complications. Additionally, an oral COVID-19 vaccine was found to protect
hamsters from severe COVID-19, resulting in less alveolar damage compared to unvaccinated hamsters
[14]. However, more research is necessary to fully understand the relationship between COVID-19
vaccines and ILD, as factors such as genetic predisposition, pre-existing conditions, environmental
exposures and drug interactions may also influence this relationship.

We acknowledge that this study has several limitations. First, since the diagnosis of COVID-19 was based
on ICD-10 codes, patients who were infected but not diagnosed at the hospital may have been included.
Second, diagnosis of ILD was also based on the ICD-10 code without CT scan data. Third, the study was
conducted in a single country, potentially limiting the generalisability of the results to other regions with
differing conditions. Fourth, although our study provides preliminary evidence as the first epidemiological
study that may diminish concerns of COVID-19 vaccination causing ILD, our data do not imply that
COVID-19 vaccination does not cause ILD since we evaluated this issue at a population level. Therefore,
further prospective studies are needed to confirm these findings.
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FIGURE 1 a) Cumulative incidence of interstitial lung disease according to prior coronavirus disease 2019 vaccination history. b) Incidence and risk of interstitial lung disease in non-vaccinated
versus vaccinated subjects. IR: incidence rate; PY: person-year; HR: hazard ratio.
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In conclusion, COVID-19 vaccination was associated with reduced risk of ILD at a population level. Our
findings suggest that the risk of COVID-19 vaccination-related ILD is not as high as it was initially
concerned.
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