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Abstract
Purpose of Review Interstitial lung disease (ILD) comprises a
spectrum of chronic disorders that cause various degrees of
inflammation or fibrosis in the pulmonary interstitium.
Although limited, data exists on nutritional concerns in ILD.
However, previous research has not fully explored the broad
range of potential nutritional concerns in ILD and impacts on
outcomes. The purpose of this review was to identify and
describe the overall nutritional status and relating concerns
within the ILD population.
Recent Findings Appropriate weight management in this pop-
ulation may positively impact both pre- and post-transplant
survival. Additionally, accounting for adequate muscle mass
may predict better outcomes than considering body mass in-
dex alone. Current research has identified risk of malnutrition
related to decreased muscle strength, increased energy expen-
diture, vitamin D deficiency, and increased risk of osteoporo-
sis and osteopenia.
Summary Current research is preliminary and further research
is necessary to identify established nutritional complications
in this population.
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Introduction

Interstitial lung disease (ILD) comprises a spectrum of chronic
disorders that cause various degrees of inflammation or fibro-
sis in the pulmonary interstitium [1]. A common ILD is idio-
pathic pulmonary fibrosis (IPF). IPF involves exclusively the
lungs, is characterized by progressive fibrosis and architectur-
al distortion of the lung parenchyma and is relentlessly pro-
gressive, with a dismal prognosis [2]. While the aetiology of
some ILD, including IPF, remains unknown [3], some other
are caused by occupational, inorganic or organic exposures,
drug-induced toxicities, or are secondary to connective tissue
disease [1]. While the clinical course and outcome of ILD
other than IPF are highly variable between different subtypes
[1], survival after diagnosis of IPF is only 2.5 to 5 years [4, 5].

Medical therapeutic options vary among different types of
ILD and include immunosuppressive therapy [6, 7],
anti-fibrotic agents [8, 9] and, when medical therapy fails in
eligible patients, lung transplantation (LTx) [2]. Regardless of
the aetiology, however, the management strategy of ILD also
includes supportive therapy including home oxygen [10] and
pulmonary physiotherapy [11]. However, little is known about
the relationship of nutrition on clinical course, a potentially
important implication on the outcome of ILD patients and
quality of life of these patients.

Body Mass Index

ILD and IPF, in particular, represent one of the major indica-
tions for lung transplantation referrals in Canada and around
the world [12, 13]. In Canada, approximately 26% of bilateral
lung and approximately 44% of single lung transplants be-
tween 2004 and 2013 occurred in patients with a primary
diagnosis of IPF [13]. Previous studies have suggested that
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nutritional status pre-LTx may improve outcomes post-LTx
which opposes the concept that increased BMI offers protec-
tive effects [14, 15]. One study, which included IPF patients as
a portion of the transplant sample, reported that lung trans-
plant patients with BMIs >27 kg/m2 had an increased odds
ratio of 5.0 (1.4–14.6 95% CI) (p=0.003) of death within
90 days post-LTx [15]. Additionally, a trend was determined
toward increased mortality 90 days post-LTx in patients with
BMIs <17 kg/m2 [15]. Other recent studies have also demon-
strated increased mortality at 1-year post-transplant in under-
weight (BMI <18.5 kg/m2) and obesity (BMI≥30.0 kg/m2)
[16, 17]. These studies have failed to address the influence of
composition on mortality. For instance, a recent study by
Singer et al. found that when accounting for body composi-
tion, a BMI of 30.0–34.9 kg/m2 was no longer associated with
1-year mortality which conflicts this large body of research
that exists to date [18•].

Body mass (both under- and overweight) of patients with
ILD impacts their breathing and health status. Patients with
greater weight losses (especially lean mass) have the greatest
deterioration in lung function, while obesity complicates
breathing and results in an increased workload and decreased
performance [19]. Thus, in general, improving any patients’
nutritional status through appropriate weight management
should lead to an improved quality of life. Interestingly, in-
creased body mass index (BMI) has been found to be corre-
lated with an increased survival rate in IPF patients [4, 20].
Alakhras et al. found that BMI values greater than 30 kg/m2

had a protective effect on morbidity of IPF patients as com-
pared to BMI groups 25–30 and <25 kg/m2 [20]. Although, it
is important to note that the aforementioned study did not
adjust for other known predictors of mortality including age,
sex, nor lung function. It has been well documented that BMI
is a good prognostic sign in other lung diseases such as chron-
ic obstructive pulmonary disease (COPD) [21–26]. However,
only a few studies have demonstrated this effect in IPF pa-
tients and no studies have demonstrated the protective effects
of increased BMI in other non-IPF ILD cases [4, 20]. The
concept of obesity being protective suggests an inverse epide-
miology, in that, obesity may potentially offer protection
against malnutrition, offer better nutritional status, and protect
against the effects of medical treatments [20].

As with the transplant population, current research has failed
to consider the impact of body composition in the protective
effect of increased BMI in ILD patients. A burgeoning area of
research involves the investigation of sarcopenia and
sarcopenic obesity. Presence of sarcopenia has been found to
be associated with increased mortality, infection and hospital
length of stay [27]. Currently, no data exists on the influence of
muscle mass on outcomes in individuals with ILD; however,
Mendes et al. recently identified skeletal muscle atrophy and
weakness in individuals with advanced ILD on the waiting list
for lung transplant [28]. It has been well established that failing

tomeet protein requirements in older adulthoodmay exacerbate
chronic illness and other associated health challenges associat-
ed such as wound healing, illness recovery and bone health
[29]. Thus, an interesting area of research to explore further
should focus on relationships between sarcopenia, protein in-
take and functional outcomes.

Energy Expenditure

The use of indirect calorimetry and bioelectrical impedance
analysis (BIA) to determine resting energy expenditure (REE)
is well documented in other lung disease states such as COPD
[30, 31], but little research has been published on the preva-
lence of hyper- and hypometabolism in patients with ILD.
Previous studies involving COPD patients have demonstrated
that REE is highly variable and cannot be accurately predicted
via body weight measures or predictive equations such as the
Harris Benedict Equation (HBE) [31, 32]. This has great sig-
nificance as it has been shown that nearly half of COPD pa-
tients become underweight in their disease progression [30].
Although aetiology varies between constrictive versus restric-
tive pulmonary disease, in both, dyspnea is common [30, 33].
It is likely that this laboured breathing could increase the cost
of breathing in ILD and result in weight loss and malnutrition
in worsening ILD.

Only one study of small sample size, to date, has measured
REE. Fitting et al. report a mean REE via indirect calorimetry
of 1.16±kcal/min in a sample of 12 individuals with ILD [34].
Authors compared this value to three REE prediction equa-
tions, the Fleisch equation, the Harris Benedict Equation, and
a fat-free mass-based equation as previously determined by
the authors . When compared to the Fleisch and
Harris-Benedict Equation, measured REE was found to be
117.3±3.2% (p<0.001) and 118.7±3.8% (p<0.001) of pre-
dicted REE, respectively [34]. And, when compared to the
fat-free mass-based equation, measured REE was found to
be 120.8±2.7% (p<0.001) of predicted REE [34]. Better un-
derstanding the prevalence of hyper- and hypometabolism has
great significance as malnutrition and loss of lean body mass
may result in a decreased survival rate [35]; thus, accurate
measurement of REE may help to determine appropriate nu-
tritional needs to prevent malnutrition.

Malnutrition

Subjective global assessment (SGA) is a component of nutri-
tional assessment, which ranks severity of malnutrition
through subjective measures and is considered the
gold-standard of malnutrition assessment [36]. To the best of
our knowledge, no previous studies have assessed malnutri-
tion using SGA in the ILD patient population. However, in
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other lung diseases such as COPD, studies have identified 40–
83% of patients as mildly to severely malnourished [37, 38].
An American study evaluated the nutritional status of IPF
patients and aimed to gauge the appropriateness of the Mini
Nutrit ion Assessment®-Short Form (MNA-SF), a
malnutrition-risk tool designed for individuals >65 [39].
Results from a poster presentation revealed approximately
one quarter of participants were at risk of malnutrition while
the remaining were identified as normal nutritional status,
however, authors concluded that the application of MNA-SF
in the general IPF population was not appropriate due to wide
range of ages [39].

Medications, such as, glucocorticosteroids, and protein
pump inhibitors (PPIs) or H2 antagonists for management of
gastroesophageal reflux disease resulting from the adverse
effects of pirfenidone are commonly prescribed in ILD man-
agement [40–42]. Additionally, it has been reported that ILD
affects middle-aged and older adults, as two thirds of ILD
patients are over the age of 60 years [5]. Nutritional deficien-
cies associated with aging [40, 41], confounded by
nutrient-drug interactions common in the ILD population
[43] warrants investigation into potential deficiencies. For ex-
ample, decreased gastric acid due to aging and PPI/H2 antag-
onist use may limit the absorptive capacity of vitamin B12,
and other physiological changes common in aging such as
reduced synthesis by the skin, impaired conversion by the
kidneys and altered absorption confounded by glucocorticoids
can lead to vitamin D deficiency [44, 45]. Researchers must
first identify nutritional deficiencies in the ILD population
before determining whether aetiologies are related to ILD or
to other factors.

Not surprisingly, minimal data exist on micronutrient con-
cerns in ILD. However, some research exists related to vita-
min D and calcium. Research has suggested a potential role of
vitamin D deficiency and lung disease severity [46–50].
Higher rates of mortality in ILD patients have been reported
in winter months when vitamin D status is generally decreased
[49]. The evidence on the link between vitamin D and ILD is
epidemiologic data and it is unknown if vitamin D deficiency
is a direct result of lung disease. Thus, the link between vita-
min D and ILD remains hypothetical as the mechanism
through which vitamin D offers protective effects in ILD has
not yet been determined nor demonstrated. Additionally, a
study by Alhamad and Nadama found a high prevalence of
osteoporosis and osteopenia, 44 and 35%, respectively, in
their sample of n = 196, newly diagnosed ILD patients
[51••]. Increased risk of osteoporosis was found to be associ-
ated with increased age, hypertension, diabetes mellitus, de-
creased partial pressure of carbon dioxide and usual interstitial
pneumonia (UIP). Additionally, those without osteoporosis
had significantly greater 6-min walk distances than those
without osteoporosis (p=0.001). Interestingly, mean serum
25-hydroxy vitamin D was not significantly different between

those with osteoporosis (42.4±30.5 nmol/L) and those with
osteoporosis (38.8 ± 26.7 nmol/L) (p=0.423) and indicated
deficiency in both groups [51••]. Corticosteroid use can in-
crease the risk of osteoporosis, however, in this study, authors
found that corticosteroid use was not significantly different
between groups [51••]. It is important to note that a full history
of previous use and duration of corticosteroids prior to partic-
ipants presenting to their clinic could not be obtained; thus,
corticosteroid use cannot be removed as a risk factor of oste-
oporosis based on these results. The results from this study
highlight the need for early identification of osteoporosis and
its associated risk factors followed by prophylactic treatments
in the ILD patient population.

Currently, there are no effective treatments for ILD, aside
from lung transplantation. Despite the potential for nutrition
interventions to significantly impact clinical outcomes, the
investigation of the nutritional status of patients with ILD is
notably limited in the literature. However, we must first deter-
mine nutritional status of this population or at very least iden-
tify nutritional deficiencies that may or may not affect the
work of breathing to better serve this population. There is
reason to believe that individuals with ILD could benefit from
proactive nutrition assessment as some research has identified
risk of malnutrition related to decreased muscle strength, in-
creased energy expenditure, vitamin D deficiency, and in-
creased risk of osteoporosis and osteopenia. This review pro-
vides novel insight into the nutritional status of ILD patients;
however, it is important that research continues to better un-
derstand the nutritional concerns of individuals with ILD and
to establish targetable nutrition problems in this population.
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