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To the editor

Between the end of 2020 and the beginning of 2021, the first mRNA vaccines against COVID-

19 received approval for emergency use by the World Health Organization (WHO). Patients 

affected by fibrotic interstitial lung disease (ILD) were granted priority access to vaccination, 

as these patients may develop severe complications  after SARS-CoV-2 infection and carry a 

higher risk of death, with in-hospital mortality estimated to be around 50% (1)(2, 3).

Acute exacerbations of idiopathic pulmonary fibrosis (AE-IPF) are defined as acute, clinically 

significant respiratory deteriorations characterized by new bilateral ground-glass 

opacification/consolidation at chest imaging not fully explained by cardiac failure or fluid 

overload. These events are characterized by poor prognosis and have limited therapeutic 

options (4). A role for viral infections - including SARS-CoV-2 - as triggers of acute exacerbation 

of ILD has been suggested, although the pathobiological mechanisms driving the acute lung 

injury remains largely unknown (5)(6). Cases of acute interstitial pneumonia or exacerbation 

of existing fibrosing ILD developed after vaccination for influenza viruses such as H1N1 have 

also been reported in the past (7)(8), however there is limited knowledge about the risk of 

these events in relation to COVID-19 vaccination (9)(10).

Between January and December 2021, a total of 26 patients with a diagnosis of IPF have been 

hospitalized for respiratory worsening at our center, a large referral center for ILD. In 16 

patients, such deterioration was explained by a range of conditions including progression of 

the underlying fibrotic disease, pulmonary embolism, infection, or fluid overload from 

congestive heart failure. Ten patients were diagnosed with an acute exacerbation of IPF, 

based on radiological findings and the exclusion of alternative causes of respiratory 

worsening, according to current adjudication criteria (11)(4). Data including demographics, 
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medical history, type and date of the last dose of COVID-19 vaccine, laboratory tests 

performed on hospital admission, comorbidities and the last available pulmonary function 

tests performed before hospitalization were retrospectively collected from the medical 

records of patients with AE-IPF.

In the selected cohort, 4 out of 10 patients (40%) were referred to the Emergency Room for 

worsening of dyspnea occurring few days after COVID-19 vaccination: all patients received 

the Pfizer-BioNtech Comirnaty vaccine. In one patient the deterioration occurred after 

receiving the first dose of the vaccine, in one patient after the second dose, while in the two 

remaining patients after the third dose. None of these patients experienced previous 

episodes of AE-IPF. The temporal proximity between COVID-19 vaccination and onset of 

symptoms (between 3 and 5 days, median time interval 3.5 days) indicated the vaccine as the 

most likely trigger of acute exacerbation, as compared to the 6 patients for whom such 

relationship could be reasonably excluded (median time interval 54.5 days). On the other 

hand, neither influenza nor pneumococcal vaccinations were reportedly performed by these 

patients in the weeks prior to hospitalization.

Among the patients who experienced respiratory worsening following COVID-19 vaccination, 

3 patients had a Usual Interstitial Pneumonia (UIP) pattern on high-resolution CT (HRCT) scan 

at diagnosis, while for one patient the CT pattern was classified as probable UIP. Baseline lung 

function tests were available for 3 patients: forced vital capacity (FVC) was preserved (90% 

and 94% of percent predicted) in 2 patients who had coexistent signs of emphysema on CT 

scans, while it was severely reduced in one patient (36% of percent predicted). On hospital 

admission, C-reactive protein levels (median 84.8 mg/L) and leukocyte counts (median 12.14 

x10^9/L) were increased. Serum IgM levels for respiratory viruses and atypical pulmonary 
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bacteria were negative as well as SARS-CoV-2 real-time PCR testing. On HRCT scan performed 

during hospitalization, 2 patients had bilateral ground glass opacities with a lower-lobe 

predominance, while one patient had multifocal ground glass and consolidative areas in the 

upper right, upper left and lower left lobes. One patient had bilateral signs of alveolar 

involvement on chest radiography (he could not perform CT scan due to the rapid respiratory 

deterioration). All patients were started treatment with high dose intravenous 

methylprednisolone (1 g daily) within the first days of hospitalization. The dosage was halved 

every 3 days and progressively titrated with a maintaining dose of 0.75-1 mg/kg until death 

or discharge. Two patients deteriorated rapidly and died from respiratory failure despite 

treatment (one patient on the first day of admission to hospital, the other 14 days after 

hospitalization); two patients gradually recovered and were discharged after two weeks. 

Once discharged, they continued steroid treatment with oral prednisone with progressive 

dosage reduction.

The observation that a significant proportion (40%) of patients hospitalized for AE-IPF in our 

cohort had a close temporal relationship with COVID-19 vaccination suggests that the 

immune response induced by the vaccine may activate pathobiological cascades leading to 

the acute exacerbation in susceptible patients. COVID-19 vaccination produces a T-cell 

response with a predominant Th1 phenotype (12) , releasing proinflammatory cytokines such 

as IL-2, TNF-α and INF-γ which could be responsible for the diffuse alveolar damage via 

upregulation of macrophage activation pathways. Notably, vaccines are not currently 

recognized among potential triggers of AE-IPF (4): despite being limited to our single center 

experience, our findings add to previous reports of AE-IPF following influenza vaccination 

(7)(8) and a recent case report of AE-IPF following COVID-19 vaccination (10), thus warranting 
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further investigation of the relationship between vaccines and AE-IPF.  Still, vaccine-

associated AEs should be considered as rare events occurring in a small minority of vaccinated 

IPF patients. 

Patients with either “triggered” or “idiopathic” AE-IPF had known risk factors for AE-IPF, 

including low DLco at baseline (median values 22% and 25% of predicted, respectively), and 

use of supplemental oxygen (50% and 66% of patients) (Table 1). The two groups were too 

small to assess whether any demographic or clinical feature could be associated with an 

increased susceptibility to  vaccine-associated acute exacerbation. Interestingly though, only 

one patient of those who exacerbated after vaccination was receiving treatment with 

antifibrotics (among the 3 untreated patients, one had a recent diagnosis of IPF and was about 

to start treatment; one was undiagnosed before hospital admission; one patient could not be 

prescribed antifibrotics due to advanced disease), as compared to 5 out of 6 patients (83%) 

in the idiopathic AE-IPF group. Recently, a role for  antifibrotic therapy (nintedanib and 

pirfenidone) in reducing the fibrotic sequalae of COVID-19 pneumonia has been postulated 

and is currently being investigated in clinical trials (13). However, whether antifibrotics could 

exert a protective role towards an aberrant reaction to COVID-19 vaccines remains merely 

speculative. 

In our cohort, we report a numerically lower in-hospital mortality rate in the group 

exacerbating after COVID-19 vaccination as compared to the patients with idiopathic AE-IPF 

(50% and 83%, respectively). It is possible that vaccine-associated AE are characterized by 

better steroid responsiveness, as compared to “idiopathic” AE, through activation of 

pathways more similar to those activated by SARS-COV-2 itself. Although no firm conclusions 
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can be drawn from our clinical observations, we anticipate that this important topic will be 

further explored in future longitudinal, prospective studies. 

In conclusion, our observations suggest that COVID-19 vaccination may act as a potential 

trigger of AE-IPF, warranting a close monitoring strategy of IPF patients after vaccination to 

early detect worsening of symptoms or oxygen desaturation, requiring immediate clinical 

referral. While COVID-19 vaccination remains strongly advised in the general IPF population, 

further evidence is required to clarify whether a clinical phenotype of IPF could be at higher 

risk of acute exacerbation following vaccine administration. 
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Table 1. Baseline characteristics of patients with acute exacerbation of IPF (AE-IPF), grouped 

by potential relation with COVID-19 vaccine. Data are expressed as counts (%) or median 

with minimum and maximum values. BMI=body mass index; FVC=forced vital capacity; 

DLco= diffusing capacity of the lung for carbon monoxide; COPD=chronic obstructive 

pulmonary disease; OSAS= obstructive sleep apnea syndrome; PH=pulmonary hypertension; 

GERD=gastroesophageal reflux disease; WBC=white blood cells; CRP= C reactive protein. *= 

some observations were not available.
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Table 1

Vaccine-associated
AE-IPF
(n=4)

Idiopathic
AE-IPF
(n=6)

Age, years 71.5 (62-72) 67.5 (40-79)
Sex                                                                 

 Male                                        
 Female

3 (75)
1 (25)

4 (67)
2 (33)

Smoking history*
 Former
 Never smoker

1 (25)
3 (75)

 1 (20)
4 (80)

BMI 23.7 (21-26) 27 (22-31)
Use of long-term oxygen therapy 2 (50) 4 (66)
Anti-fibrotic treatment 1 (25) 5 (83)
FVC, L * 1.9 (1.4-2.9) 1.9 (1.8-2.6)
FVC % predicted * 90 (36-94) 65.5 (60-70)
DLco % predicted * 22 (19-59) 25 (14-33)
Comorbidities

 COPD
 OSAS
 Chronic heart disease
 PH

GERD
Cancer

1 (25)
0 (0)

1 (25)
2 (50)
0 (0)

1 (25)

1 (17)
2 (33)
2 (33)
2 (33)
 3 (50)
1 (17)

Time from last vaccine dose 
(days)*

3.5 (3-5) 54.5 (23-117)

WBC count (x109/L)
Neutrophils (%)
Lymphocytes (%)
Monocytes (%)

 

12.1 (9.9-23.0)
87 (74.4-92.1)
7.2 (5.1-17.8)
5.2 (2.2-6.5)

10.7 (6.3-15.8)
83 (78.7-85.6)
11.7 (8-2-15.3)

3.6 (3.0-7.6)

CRP (ml/L) 84.8 (40.2-177.3) 133.2 (32.5-234.2)
In-hospital deaths 2 (50) 5 (83)
Duration of steroid therapy 
(days) 11 (1-15) 11 (2-46)
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