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Idiopathic pulmonary fibrosis (IPF) is a lethal interstitial lung disease (ILD), characterised by progressive
scarring and distortion of the lung architecture that finally leads to respiratory failure [1, 2]. Although the
initial cause of IPF remains unknown, some pathogenic pathways have been identified in the past two
decades, which have represented the basis for emerging anti-fibrotic drugs [3]. Furthermore, risk factors for
developing the disease and contributing to fibrotic progression have been identified and validated,
including genetic mutations, inhaled exposures and gastro-oesophageal reflux disease (GORD) [1-3].
Proper management or reduction of the avoidable risk factors is considered in IPF patient treatment in
addition to the approved anti-fibrotic drugs [2]. Although GORD and IPF are two pathological conditions
that are frequently associated, no clear relationship of causality has been demonstrated [4]. Some studies
hypothesise that microaspiration of gastric material could be involved in lung tissue damage and activation
of fibrotic pathways, while others suggest that IPF progression could favour GORD by increasing the
negative intrathoracic pressure [4—13].

The present innovative approach to this question taken by Reynorps et al. [14] investigates the causal
relationship between GORD and IPF using a bidirectional two-sample Mendelian randomisation (MR).
They found higher risk of IPF (OR 1.61, 95% CI 1.04-2.49; p=0.032) in the presence of genetic
predisposition to GORD, but no evidence of causal effect of genetic predisposition to IPF for risk in
developing GORD [14]. The main strength of MR analyses is that genetic associations can mitigate
confounding of common factors, such as smoking, nutrition or drugs, identified in classical observational
associations [14, 15]. Therefore, the study estimates the effect of an individual’s lifelong predisposition to
GORD on the risk of developing IPF, which would be relevant for preventing or avoiding other strong risk
factors for both disorders in these subjects genetically predisposed.

But is genetics enough for the scientific resolution of this causality dilemma? As the authors mentioned in
their manuscript, GORD is one of the most prevalent conditions in developed countries [16—-19], while TPF
is a rare disease. The clinical guidelines for GORD from the American College of Gastroenterology state
the different phenotypic presentations and diagnostic considerations for this condition [20]. However, IPF
is not included when the guidelines highlight extra-oesophageal consequences, probably because the
proportion of patients with GORD that develop IPF represent a minority when compared with the increase
of risk of other disorders such as laryngitis, aphonia or even asthma [20]. So, although the genetic
predisposition to GORD increases the risk of IPF, epidemiological data shows that only a few patients with
GORD will develop IPF. Therefore, other biological and environmental risk factors on top of this genetic
signature would be crucial in the development of IPF [3]. Genetic factors contributing to a higher risk for
abnormal wound repair, such as MUC5B polymorphism and telomerase-related gene mutations, could also
influence the pro-fibrotic pathogenic mechanism induced after the airway acidification due to
microaspiration [2, 3]. Genetic variations can have large or small effects on the likelihood of developing
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IPF and having changes in several different genes may combine to increase disease risk significantly.
However, there is not yet a validated polygenic risk score for IPF development. Furthermore, carrying
genetic risk for IPF doesn’t always mean developing the disease, as is the case with many other diseases
with genetic predisposition. Other genetic factors (modifiers of gene expression, such as some proteins),
lifestyle and environmental factors may contribute to the development of both GORD and IPF (figure 1)
[1-3]. Thus, IPF is considered polygenic and multifactorial. Furthermore, some relevant studies have
analysed the impact of age and age-varying individual exposures on genetic relative risk for some
multifactorial diseases [15, 21]. Most genetic risk factors have greatest relative impact on risk of early
disease, with a decrease over time [21]. In addition, most genetic variants have age-varying relationships to
the exposure for which they are a proposed instrument in MR analyses [15], and this could be the case for
GORD and IPF. On the other hand, several previous studies suggested that components of GORD, acid and
non-acid, contribute to lung damage and fibrosis [5, 6, 22]. Although an individual’s genetic print cannot
be altered, lifestyle and environmental modifications (such as healthy weight and nutrition, or smoking
cessation) may reduce disease risk. Therefore, the primary current interest in better understanding IPF
genetic risk factors is early prevention of additional risks by acting on the treatable factors of the catalysts.

How confident can we be regarding the lack of IPF causality on GORD? The MR analysis by ReynoLDs
et al. [14] found no evidence of a causal effect of IPF on the lifetime risk of GORD after adjusting for
pleiotropy. However, once IPF has been developed, cough, reduced lung compliance and shortened
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FIGURE 1 Factors involved in the relationship between idiopathic pulmonary fibrosis (IPF) and
gastro-oesophageal reflux disease (GORD). The genetic background predisposing IPF and GORD, in addition to
different environmental risk factors and ageing that impact on the predisposed individual over time, are relevant
players in this relationship. Furthermore, once IPF and GORD exist, this interaction may be even stronger.
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respiratory movements can enhance transdiaphragmatic pressure gradient, traction on the oesophagus and
hiatal hernia [9, 13]. The grade of inspiratory thoracic pressure inversely correlates with the number of
proximal refluxes in the oesophagus [13]. Prevalence of GORD and hiatal hernia is higher in IPF than in
normal subjects and patients with other respiratory diseases [8, 10, 17-19, 22, 23], ranging from 42% to
87% depending on different factors, including the methodology used for determining these disorders and
the stage or severity of IPF [8, 10-12, 17-19]. The diagnosis of GORD is based on a combination of
symptom presentation, endoscopic evaluation of the oesophageal mucosa, reflux monitoring and response
to therapeutic intervention [20]. But patients with IPF that present GORD may not present typical
symptoms [10], so the possibility of GORD in IPF should be considered even in the absence of heartburn [11].
Also, some studies suggest that increased incidence of GORD in IPF may result in part from
confounding factors such as smoking and age [7, 24]. Therefore, if the mechanical transdiaphragmatic
effect of IPF increases GORD, and both GORD and hiatal hernia may influence IPF progression and
exacerbations beyond development, the bilateral relationship between both GORD and IPF could
strengthen over time (figure 1).

Finally, would resolving the causality dilemma influence the therapeutic approach to GORD in IPF
patients? The impact of treatment of GORD on IPF outcomes is not well established [4], so treating
GORD with anti-acid medication or anti-reflux surgery has not been recommended as a treatment for
IPF [2]. Since the beginning of this century, different observational studies have shown an increase of
prevalence of GORD in IPF, the presence of pepsin in the bronchoalveolar lavage of fibrotic lungs and in
vitro experimental pro-fibrotic effects, the potential effects of acid and non-acid microaspiration on IPF,
and the mortality benefit of anti-acid therapy [11, 22, 23, 25]. Despite the large number of retrospective
and prospective studies evaluating the effect of GORD or anti-reflux treatment on IPF, not enough robust
evidence exists, neither in favour nor against, the treatment effect of GORD on IPF [4]. Whether this lack
of clear benefit means reflux is not a good target, or at least not for all patients, or the evaluated treatments
(anti-acid and reducing the hiatal hernia) are not good enough for a disorder that requires an integral
therapeutic approach (including dietary habits and position during sleep) remains unclear. However, the
last update of the IPF guidelines considers the proper management of a patient’s comorbidities as standard
of care [2]. Therefore, an IPF patient with GORD will be treated to improve GORD outcomes and
symptoms, following pharmacological and non-pharmacological treatment recommendations from experts
[2, 20]. Proton pump inhibitors only address one component of GORD; other relevant interventions, such
as smoking cessation, avoiding late-night meals or “trigger foods” such as coffee or chocolate, elevating
the head of bed during sleep, weight control, and pro-kinetics are also considered [20]. Therefore, the
integral treatment of GORD when present in IPF patients is a common practice in the real-life setting,
despite presenting a huge variability in GORD diagnosis, management and follow-up.

In conclusion, genetic predisposition is a relevant part of the causality condition of GORD on IPF
development but likely not the only one. Integration of the different variables that may be involved in this
association is the only way to demonstrate the solution to this dilemma. However, the strong association
between both conditions deserves attention for efficient diagnosis and optimal management. The complex
story explaining the GORD-IPF relationship has not ended; further studies are needed to validate the
causality and understand the underlying mechanisms.
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