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Acute exacerbations of IPF cause a rapid deterioration in respiratory status and are challenging to 
manage. With few other options, corticosteroids are widely used as standard of care; however. the 
evidence to support this is poor. https://bit.ly/3gvSokN

An acute exacerbation of idiopathic pulmonary 
fibrosis (AEIPF) is a potentially fatal complication 
of an already debilitating disease. Management is 
currently centred on delivering excellent supportive 
care and identifying reversible triggers. Despite 
growing international awareness and collaboration, 
no effective therapies have been identified. 
Corticosteroids are often the mainstay of treatment; 
however, the evidence base for their use is poor. 
Here, we review our current understanding of the 
disease process and how to manage it, with a focus 
on the role of corticosteroid therapy.

Idiopathic pulmonary fibrosis (IPF) is 
characterised by progressive accumulation of 
abnormal extracellular matrix and an inexorable 
decline in lung function that is ultimately fatal [1]. 
As our understanding of the pathophysiology has 
crystallised into one predominantly of aberrant 
wound healing rather than chronic inflammation, 
the management of IPF has undergone a paradigm 
shift away from immune suppression towards 
treatments that target the maladaptive fibrotic 
cascade [2]. Two widely approved antifibrotic 
treatments, pirfenidone and nintedanib, impede 
the loss of vital capacity and are likely to improve 
survival [3–5].

Despite these advances, however, IPF remains 
a deadly and unpredictable disease with a guarded 
prognosis. Acute exacerbations of idiopathic 
pulmonary fibrosis (AEIPF) are a significant 
complication in the natural course of the disease, 
and herald a challenging and often life-limiting 
period for the patient. Aside from identifying 

reversible causes, treatment options are extremely 
limited and focus on supportive management [6]. 
The role of corticosteroids in AEIPF remains a 
significant source of debate amongst clinicians, 
and while they are widely used, the evidence base 
is poor.

AEIPF definition and incidence

An AEIPF is typified by a rapid decline in symptoms 
(usually <1 month) with new bilateral ground-glass 
changes on computed tomography (CT) of the 
chest that are not entirely explained by congestive 
cardiac failure or an extraparenchymal cause such 
as pulmonary embolus [7]. The term encompasses 
a broad spectrum of disease patterns, aetiologies 
and trajectories [8]. AEIPF was classically ascribed 
only to idiopathic events; yet, with the desire for 
a more practical definition that may facilitate 
clinical trial development, the term has evolved 
to incorporate exacerbations where a trigger is 
identified (figure 1) [6]. In both idiopathic and 
trigger-identified AEIPF, common histopathological 
pathways exist, typically characterised by diffuse 
alveolar damage or (less commonly) organising 
pneumonia superimposed on a background of usual 
interstitial pneumonia (UIP) [9].

The incidence of AEIPF varies between studies 
based on methodology. An event rate of four 
per 100 patient-years has been observed in the 
relatively healthy IPF populations deemed eligible 
for participation in placebo-controlled clinical 
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trials [10]. By contrast, a 1-year incidence of 14.2% 
was observed in a large retrospective cohort study, 
possibly reflecting a less healthy population who are 
more likely to be reviewed in hospital [11]. However, 
what remains consistent across most studies is that 
AEIPF is a highly fatal process. On average, half of 
patients hospitalised with AEIPF will not survive the 
event and the survivors have significantly shorter 
lives (15.5 months) than patients who do not 
experience AEIPF (60.6 months) [11].

Aetiology and risk factors  
for AEIPF

IPF is thought to arise from recurrent microinjuries to 
a dysfunctional alveolar epithelium, precipitating an 
aberrant fibrogenic response in the lung parenchyma 
of a genetically vulnerable individual [2]. In AEIPF, 
this epithelial injury is enhanced, either through 
acceleration of the recurrent microinjuries or, 
alternatively, a superimposed trigger [12]. In either 
situation, an inflammatory response develops, with an 
influx of immune cells and inflammatory cytokines, as 
seen on bronchoalveolar lavage (BAL) [13]. A variety of 
triggers have been implicated in this process including 
aspiration [14], occult infection [15], air pollution [16], 
thoracic surgery  [17] and BAL [18]. Notably, the 
combination of prednisone and azathioprine has been 
associated with an increased risk of AEIPF, possibly 
secondary to increased vulnerability to infections or 
direct drug toxicity [19].

Aside from exposure to these underlying 
triggers, other risk factors associated with AEIPF 
likely reflect more severe disease, including a 
reduced or deteriorating forced vital capacity (FVC), 
requirement of supplemental oxygen and greater 
extent of UIP on CT chest [20, 21]. Furthermore, 
the pattern on CT of the chest confers prognostic 
information, with diffuse ground-glass changes 
associated with greater mortality than peripheral 
or multifocal disease [21, 22].

Acute respiratory distress 
syndrome and the role 
of corticosteroids

Similarities in clinical presentation, underlying 
aetiologies and histopathological appearances 
have led to parallels being drawn between AEIPF 
and acute respiratory distress syndrome (ARDS). 
Reflecting this, revised diagnostic criteria for 
AEIPF drew inspiration from the Berlin consensus 
statement on ARDS [23].

The impact of corticosteroids in ARDS appears 
favourable, with a systematic review of six large 
clinical trials demonstrating efficacy for their use in 
early moderate-to-severe ARDS [24]. In particular, 
the investigators observed a consistent reduction in 
inflammatory markers and duration of mechanical 
ventilation in patients treated with glucocorticoids 
as well as a probable reduction in mortality.

Yet, these findings cannot be extrapolated to 
an AEIPF cohort without a number of important 
caveats. In particular, the underlying UIP process 
weighs heavily on the IPF patient, not only as a 
marker of the dysregulated wound healing response 
but also as a pre-existing respiratory physiological 
limitation that is vulnerable to the adverse 
immune effects of corticosteroid therapy (such as 
superimposed infection).

Corticosteroids in IPF

Once the cornerstone of treatment, the widespread 
use of corticosteroids for the management of IPF 
has significantly diminished in the past decade. 
Since 2011, international consensus guidelines 
have strongly recommended against the use of 
corticosteroids, either alone or in combination 
with other immune-modulating therapies, for the 
maintenance treatment of IPF [1].

A paucity of positive evidence for their benefit 
was compounded by the adverse findings of the 
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Figure 1  Suggested management of AEIPF. PAP: positive airway pressure.
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prematurely terminated PANTHER study, whereby 
their use in conjunction with azathioprine and 
N-acetylcysteine resulted in increased adverse 
outcomes and deaths compared to placebo [19]. By 
15 weeks of treatment, 32% of the combination-
therapy arm were either hospitalised or deceased, 
compared to 3% in the placebo arm (hazard 
ratio 12.11). Acute exacerbations were also more 
common in the treatment group, occurring in five 
patients (6%) compared to none in the placebo 
group.

Other studies have also reported indirect 
evidence that maintenance corticosteroid treatment 
may increase the likelihood of AEIPF [25]. In a meta-
analysis that included six studies that reported 
AEIPF, the authors observed that the only study 
that did not permit immunosuppression had the 
lowest rates of acute exacerbations [10].

Corticosteroids in the 
treatment of AEIPF

While there has been a significant shift away 
from corticosteroids in the treatment of IPF, 
the international consensus still offers a weak 
recommendation for the use of corticosteroids 
in AEIPF. Their efficacy, however, is far from 
accepted, and significant debate exists regarding 
the appropriate type, dose and duration (if any) of 
corticosteroid treatment [1].

Early case reports of AEIPF where corticosteroid 
therapy alone was used describe a range of survival 
outcomes (from 4% to 100%), most likely reflecting 
the heterogeneity in patient populations and 
disease severity [17, 22, 26–28]. More recently, a 
randomised control study investigating the efficacy 
of thrombomodulin alfa in AEIPF treated 77 patients 
as baseline standard of care with pulse corticosteroid 
therapy followed by a taper [29]. While no significant 
difference was observed between the treatment 
(n=40) and placebo (n=37) groups, the overall 
survival at day 90 (n=62, 81%) was much higher 
than previous studies, possibly due to the clinical 
trial setting with a greater proportion having less 
severe disease. The combination of corticosteroids 
with a cytotoxic agent, such as cyclophosphamide 
or cyclosporine A, has also been trialled with 
mixed success [21, 30–34]. Unfortunately, the 
lack of a control group for these “standard of care” 
treatments significantly restricts the conclusions 
that can be drawn, particularly about the impact of 
corticosteroids on the natural course of the disease.

In a retrospective analysis of 461 IPF patients, 
AEIPF without a known trigger occurred in 90 

patients. Almost all patients received treatment 
with corticosteroids alone (65 out of 90, 72%) or 
in combination with a cytotoxic agent (23 out of 
90, 26%), with only two patients (2%) receiving no 
treatment [11]. Overall mortality in this group was 
high, with 50% in-hospital mortality and median 
survival of only 2.2 months.

With the concerns around potential harm 
of immunosuppressing AEIPF patients, Papiris 
et al. [25] incorporated a strategy of managing AEIPF 
using best supportive care without corticosteroids as 
well as ceasing any pre-existing immunosuppressive 
treatments. Of 85 IPF admissions, 24 met criteria 
for AEIPF without a known trigger. The in-hospital 
mortality of these patients treated without 
corticosteroids was again 50%, with median survival 
1.73 months. While not directly comparable, this 
rate of mortality was consistent with case reports 
incorporating corticosteroids, raising the question 
of whether corticosteroids actually impact on the 
natural history of the disease. Furthermore, a history 
of immunosuppression prior to AEIPF was again 
found to be a poor prognostic marker for survival.

Conclusion

In summary, AEIPF is a deadly complication of 
an already challenging disease. Unlike IPF, acute 
exacerbations may have a significant inflammatory 
component; however, the role of corticosteroids 
in AEIPF is far from certain. As maintenance 
treatment for IPF, they do not appear to prevent, 
and may actually increase, the risk of an AEIPF. In 
the acute treatment of an exacerbation, they are 
weakly recommended by international consensus; 
however, the lack of evidence makes it impossible 
to draw conclusions on their efficacy.

The choice to consider corticosteroids in AEIPF 
should be tailored to the individual patient based on 
the pattern and severity of disease, consideration of 
the underlying triggers, and a careful risk-to-benefit 
comparison. Other management for AEIPF includes 
a rigorous search for reversible triggers, excellent 
supportive care and, where possible, enrolment in 
a clinical trial. AEIPF prevention is centred on the 
impedance of FVC decline with antifibrotic therapy, 
prompt treatment of potential triggers such as 
gastro-oesophageal reflux and infection, and the 
avoidance of harmful therapies such as combination 
prednisone and azathioprine. Recent advances in 
the definition and pathophysiology of AEIPF are 
facilitating the development of large, randomised 
control trials, which will hopefully shed light on viable 
treatment options in this area of unmet clinical need.
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