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ABSTRACT

Interstitial lung diseases comprise a heterogeneous group of diseases, which often
have a major impact on the lives of patients. Optimal management of patients with
interstitial lung disease requires a comprehensive approach to care, which encompasses
disease-modifying treatment, symptom-centered management, education and self-
management strategies. Especially in the more progressive and fibrotic forms of ILD,
treatment should not only be aimed at prolonging life, but also at improving quality
of life for patients. Symptom-centered management in ILD includes, amongst others,
supplemental oxygen, pulmonary rehabilitation and palliative care. In order to optimize
individually tailored treatment, patients’ needs and preferences should regularly be as-
sessed during the disease course.
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INTRODUCTION

Interstitial lung diseases (ILDs) are a diverse group of disorders affecting the interstitium
of the lung. Historically, ILDs are classified in four groups: ILDs with a known cause, idio-
pathic interstitial pneumonias (IIPs), granulomatous disorders and rare ILDs. The disease
course and prognosis significantly vary between different ILDs. Some ILDs are reversible,
other ILDs have the potential for stabilization, but fibrotic ILDs are often progressive
and ultimately fatal, especially idiopathic pulmonary fibrosis (IPF) (1). Therefore, phar-
macological and non-pharmacological treatment strategies differ between ILDs and
even within the same diagnosis, care needs may largely differ between patients. In this
chapter, the comprehensive management of ILDs will be described. Different models ex-
ist to facilitate a systematic approach to comprehensive care. In this chapter the “ABCDE
of ILD care”is used as a guidance to facilitate tailored care for the individual ILD patient
(Figure 1) (2, 3).

Impact of disease

ILDs often have a major impact on the lives of patients, especially in progressive fibrotic
disorders. Symptoms of cough, dyspnea, impaired exercise tolerance, fatigue, anxiety
and depression, significantly impair (health-related) quality of life ((HR)QOL) (4-7).
HRQOL can be defined as the influence of a medical condition on the well-being of a
patient, whereas QOL is a broader concept which also encompasses factors such as
personal beliefs, culture and social relationships. Dyspnea, cough and depression are
assumed to be the main drivers of quality of life in IPF (4, 6, 8-10). Furthermore, fatigue,
forced vital capacity (FVC), age, gender and the presence and number of comorbidities
also influence quality of life in ILD (5-7, 9). HRQOL independently predicts mortality in
IPF according to one study (11). The high disease burden emphasizes the importance of
holistic care aimed both at prolonging survival as well as improving QOL in patients with
ILD. In the end, prolonging life at an acceptable quality is what most people strive for.

ASSESS

Correct diagnosis

There is a lack of awareness about ILD in the general public and among healthcare
providers such as general practitioners, radiologists, pathologists and general pulmon-
ologists (12). Patients frequently feel misunderstood because people do not know what
pulmonary fibrosis is (13). Lack of knowledge about ILDs may also lead to a delay in diag-
nosis and adequate treatment. Misdiagnosis and a long diagnostic trajectory can have
a negative impact on QOL (14, 15). Symptom-based algorithms for general practitioners
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and awareness campaigns could improve knowledge of ILD and possibly enhance early
diagnosis and treatment (16). Access to an ILD specialized multidisciplinary team (MDT)
is essential to establish an accurate diagnosis and has shown to reduce the number of
unclassifiable disease states. During multidisciplinary discussions in a specialized ILD
center, the diagnosis is often changed, which regularly leads to adjustments in pharma-
cological and non-pharmacological management and other clinical trial options (17, 18).

Best place of care for patients

Early referral to a tertiary center seems to increase the perceived quality of care for pa-
tients (13, 19, 20). In IPF, delayed referral to a specialist center has been associated with
a higher mortality, which emphasizes the need for early referral (21).

In an increasing number of countries, patients have access to ILD specialist nurses for
practical and emotional support. The ILD specialist nurse often functions as the main
contact for patients and can play an important role during the disease course. ILD spe-
cialist nurses provide information about the disease and medication, and help patients
with the management of side-effects. Furthermore, they can direct patients to patient
advocacy groups, offer practical help with supplemental oxygen and give advice about
housing and employment issues, disability parking, physiotherapy and lifestyle changes
(13, 14, 22-24). The availability of ILD specialist nurses can potentially improve quality of
care and quality of life for patients and their partners (23, 25).

In some countries, patients have to travel long distances to visit an ILD specialist
center. This can be very burdensome for patients with invalidating symptoms, impaired
exercise tolerance and oftentimes high oxygen needs. When visits to the specialist cen-
ter become too intrusive for patients, it could be an option to share the care between
specialist center and local community center. Studies show that some patients prefer
collaborative care between specialist and community centers (13, 16).

Patients’ needs and values

For tailored treatment, it is essential to assess individual patients’ needs, preferences
and wishes. Several qualitative studies, mainly in IPF, evaluated unmet needs of patients
and their partners. The most frequently reported unmet needs of patients with pul-
monary fibrosis included adequate information about the disease, improved access to
diagnosis, treatment and ILD specialists, psychological support, supplemental oxygen,
pulmonary rehabilitation and end-of-life care, better general awareness for ILD, and
more involvement of partners (12-14, 16, 20, 22, 26-35). Individual patients often have
different needs, and personal circumstances, preferences, expectations and experiences
may influence disease behavior and treatment success (36, 37). Furthermore, patients’
needs and preferences may change during the disease course, and therefore regular

reassessment of patients’ needs is essential for optimal treatment (26).
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Patients as a partner in care

A strong collaboration and mutual trust between the patient and healthcare provider
is the foundation of comprehensive care in ILD. Patient engagement in care and self-
management is essential to maintain or improve quality of life in ILD, but patients can
only function as partners in care if they are well-educated about their disease and its
prospects (3, 38). Effective communication and shared-decision making is important
through the whole disease trajectory, from the moment of diagnosis to end-of-life.

When patients’ preferences and wishes are taken into account before they start on
pharmacological treatment, side-effects and non-adherence to medication may pos-
sibly be reduced (36, 38, 39). One study evaluated outcomes of a patient-centered care
program in IPF. This program consisted of frequent phone calls and patient-led discus-
sions with ILD nurses and was aimed at empowering patients and improving treatment
adherence. Results indicated that patients felt more in control of their disease and highly
valued the tailored information and support (23).

Inclusion of caregivers

A frequently overlooked part of comprehensive care in ILD is engaging the patient’s sup-
port network in care (25). For most patients, partners and other family members are the
main source of emotional and practical support during their disease trajectory. Partners
can help patients adjust to a new lifestyle and cope with changes in everyday life due to
their disease (26). Having a family member with ILD poses a major burden on caregivers
and may lead to anxiety, frustration, limitations in daily and social activities and dis-
turbed relationships (28, 34, 40). Caregivers of patients with ILD express the need to be
more involved in care, and to receive better disease education, emotional support and
practical advice (13, 26, 28, 35, 40). To improve engagement in care, partners should be
more actively involved during outpatient consultations and be part of support groups
and other educational activities (26, 28, 40).

BACKING

Education

The need for more accurate information and education about their disease is one of the
most frequently reported unmet needs of patients and caregivers. A better understand-
ing of the disease and its prospects could enhance self-management and help patients
to cope with their disease (35). Patients with ILD are often unsatisfied with the amount
and quality of available information and do not know which information sources are
reliable. Online information is frequently outdated, not accurate or difficult to find for
patients (22, 41, 42). Most of the online sources mainly contain information about IPF,
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making it hard for patients with other ILDs to obtain specific and accurate information
about their disease (41).

Patients and caregivers do not only wish to receive disease-specific information, but
also individualized information about supplemental oxygen, insurance issues, alarming
symptoms, prevention of infection and medication management (35). Informational
needs of patients can change during their disease course. Patient’s needs and wishes
should be reassessed regularly by their healthcare providers, in order to provide indi-
vidualized and tailored information (26). Educational patient meetings can be used to
inform patients about ILD, but also to update them about new medications and clinical
trials (13).

Support groups

The need for practical, emotional and psychological support is regularly reported in
chronic ILD. A substantial group of patients think that psychological support is lacking
in current care (12, 13, 22). Only a minority of ILD patients receive psychological care
(13, 22, 41). One option to provide emotional and psychological support to patients
and their caregivers is a (multidisciplinary) support program, led by a specialist nurse
or psychologist. Studies showed that patients highly value these support group meet-
ings, feel less lonely and could better place their disease in perspective. Furthermore,
these programs can improve quality of life, psychological wellbeing and decrease stress
for patients and/or partners (43-45). Composition and content of the program of these
support groups is variable and no evidence-based directives for support groups exist to
date.

Patient advocacy groups may play an important role in improving care for patients
with ILD, by raising more awareness in society, providing disease-specific information,
and offering practical and emotional support to patients (12). In some countries, patient
advocacy organizations have established peer support groups. Meeting others with
similar experiences and difficulties might be beneficial for patients, not only for emo-
tional support but also for practical advice (14, 27). Nonetheless, it is important to keep
in mind that some patients might have negative feelings towards peer support groups
because it could be distressing to meet other patients with more severe disease (26).

Self-management

Self-management strategies may help patients to stay in control of their own disease,
make realistic choices and prepare for the future (3). Self-management strategies are
diverse and include, amongst others, self-monitoring of disease, acting on changes,
medication management, oxygen use, dietary measures and exercise.

Innovative new techniques, such as eHealth solutions may be used to enhance self-
management in ILD. eHealth is defined as “the use of information and communication
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technologies for health”. Use of eHealth has the potential to improve the quality of care
by promoting self-management and by having a lower threshold to communicate with
patients, using constant disease monitoring and direct feedback (46-48). In ILD, home
monitoring experiences are limited, and eHealth solutions are not yet implemented
in routine daily care. However, several studies have shown that home monitoring of
lung function is feasible and reliable in this elderly patient population and potentially
allows for earlier detection of disease deterioration or bothersome side-effects (47-50).
One study evaluated a home monitoring program, including real-time wireless home
spirometry and online reporting of symptoms and side-effects in IPF. Patients had ac-
cess to an information library and electronic consultations, and were directly provided
with feedback if their lung function significantly declined or bothersome side-effects
were reported. Adherence to the program and patient satisfaction were high. Patients
reported that home monitoring helped them to feel more in control, absorb information
at their own pace and facilitated easier communication and interaction with healthcare
providers (47, 48).

Another self-management tool for patients with ILD is to maintain a healthy diet. If
needed, patients can be referred for dietary evaluation and support (25). It is not clear
whether a specific diet could be beneficial for patients with ILD, since the influence of
diet on disease course has never been assessed in clinical trials. However, being over-
weight and being underweight has been associated with worse outcomes in ILD (51,
52). Two studies showed that weight loss (>5% body mass index (BMI) decline or >5%
bodyweight loss) was significantly associated with worse survival in ILD (53, 54). In these
studies, BMI at baseline did not predict survival.

Supplemental oxygen

Among ILD patients, IPF patients are most likely to receive supplemental oxygen, in-
dependent of disease severity (55). The 2011 ATS/ERS/JRS/ALAT guideline for diagnosis
and management of IPF provides a strong recommendation for the use of long-term
supplemental oxygen in IPF patients with resting hypoxemia. This recommendation is
mainly based on evidence from studies in chronic obstructive lung disease, and there-
fore the quality of evidence is deemed very low. According to this guideline, the timing
of supplemental oxygen treatment is left up to the discretion of the treating physician.
No clear peripheral oxygen saturation (Sp0O2) cut-off value for the use of supplemental
oxygen has been advised, although most studies use a cut-off value of < 88%. The guide-
lines do not provide recommendations on the use of supplemental oxygen in patients
with isolated exertional hypoxemia (56).

One of the aims of oxygen therapy in interstitial lung diseases is to maintain adequate
SpO2 levels, and thereby prevent potential complications of chronic hypoxemia. Other

Erasmus University Rotterdam Za.{uu.g



Comprehensive care in ILD | 9

goals of supplemental oxygen are to alleviate dyspnea, increase physical activity and
improve quality of life. Several studies have evaluated whether oxygen therapy could
improve these parameters. Two reviews could not provide any good-quality evidence
for or against the use of ambulatory oxygen in ILDs due to the low quality or retrospec-
tive nature of studies (57, 58). In the short term, oxygen therapy showed positive effects
on exercise capacity, but no improvement in subjective dyspnea, although the total
number of patients in these studies was low. No conclusions could be drawn regarding
the impact of long-term oxygen therapy on survival in ILD (58).

Only one cross-over randomized controlled trial assessed the effect of ambulatory
oxygen on HRQOL in patients with ILD who had isolated exertional hypoxemia (59). In
this study, ambulatory oxygen improved short-term HRQOL and dyspnea scores. Quali-
tative interviews indicated that patients’ quality of life improved because they felt less
impaired in their daily activities. The attitude of most patients who initially had nega-
tive feelings regarding oxygen, changed because they experienced a beneficial effect
from the supplemental oxygen (59). Results from other qualitative studies indicate that
oxygen therapy can have a major impact on the lives of patients and their partners.
Oxygen therapy is often seen as an indication of disease progression by patients and
could probably be the first time that their disease becomes visible. Furthermore, oxygen
therapy may also lead to practical issues and limitations in daily life (14, 26, 27, 34).

These data suggest that in ILD patients with exertional hypoxemia, the initiation of
supplemental oxygen should be discussed during outpatient clinic visits and regularly
reassessed during follow-up visits. The decision whether or not to start supplemental
oxygen should be an individualized and shared decision between patients and their
healthcare providers. SpO2 measurements at rest, oxygen desaturation during six-min-
ute walk test, and assessment of dyspnea over time through patient-reported outcomes
could help determine the need and timing for oxygen prescription (55). It should be
acknowledged that guideline directions on supplemental oxygen use in ILD are lacking
and access to supplemental oxygen may vary throughout the world (12).

Pulmonary rehabilitation

Pulmonary rehabilitation (PR) can be defined as a comprehensive intervention, which
includes exercise training, as well as education and self-management strategies. The
main goals of PR are to improve the physical condition and quality of life of patients
with chronic respiratory diseases. The content of the program should be tailored to in-
dividual patients’ needs and wishes, type of disease, disease severity and comorbidities
(60). PR has been extensively studied in chronic obstructive pulmonary disease (COPD)
and has proven to be effective in this disease. The ATS/ERS statement about pulmonary
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rehabilitation suggests that PR leads to a short-term improvement in exercise capacity,
quality of life and dyspnea in ILDs, but that the beneficial effects are generally smaller
than in COPD (60). The 2011 ATS/ERS/JRS/ALAT guideline on IPF provides a weak recom-
mendation for pulmonary rehabilitation in patients with IPF, based on the results of two
controlled trials (56, 61, 62). The beneficial effects of PR on exercise capacity, dyspnea
and quality of life in patients with ILD were also reported in two systematic reviews (63,
64) There is no current evidence regarding the optimal duration and specific content of
PR programs in ILD, and the long-term effects have not completely been elucidated(61,
65, 66).

Data regarding predictors of benefit after PR are somewhat conflicting. One observa-
tional study showed that patients with IPF have more benefits from PR in early disease
stages, while other studies suggest that patients with lower walking distance at baseline
had more improvement in 6MWD after PR (66-69). In other ILDs, there is no evidence
that disease severity predicts outcomes after PR (67). Therefore, it is advised to discuss
referral to PR with ILD patients in early disease stages, but to also consider PR for patients
with more severe disease. Especially in the latter group, the balance between burden
and gain of PR should be carefully discussed with the patient.

There are some differences in PR in patients with ILD compared to other respiratory
diseases. Patients with fibrotic ILDs have significantly more desaturation during exercise
compared with matched COPD patients, when adjusted for pulmonary physiology and
demographic features (70). Exercise training in ILDs should therefore take place in a
facility where supplemental oxygen therapy can be provided. Extra-pulmonary mani-
festations of ILD and comorbidities may limit the possibilities for exercise training. For
example, patients with an underlying connective tissue disease may require modifica-
tions in their training program due to musculoskeletal pain, stiffness or weakness (71).
Further, the educational content of PR programs is mostly focused on COPD. Hence, part
of the program content in PR is not applicable for ILD patients. Both patients and clini-
cians reported the need for ILD specific content in PR programs, such as management of
symptoms, oxygen use and end-of-life care. Education sessions in PR programs could be
an ideal opportunity to educate patients with ILD and their partners (41, 72).

Prevention

In ILD, not much emphasis has been placed on prevention strategies, although it cer-
tainly has arole in preventing morbidity and mortality. In the pathogenesis of many ILDs,
external triggers are thought to play a role. Examples of such triggers include smoking,
medications, work and environmental exposures, infectious causes and mechanical
stress. In some diseases, removal of the trigger may result in improvement of disease, for
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instance in acute hypersensitivity pneumonitis or Langerhans cell histiocytosis, whilst in
other diseases the effect is limited to possibly preventing further decline (73).

In current clinical practice, patients are advised to get an influenza vaccination once
yearly and pneumococcal vaccination once every five years (3). Studies in ILD patients
reported no acute exacerbations after vaccination, suggesting that influenza and pneu-
mococcal vaccination are both safe in ILD (74, 75). Further, ILD patients with and without
immunosuppression had normal vaccination responses (74-76).

Smoking cessation plays an important role in primary and secondary prevention
of ILDs. Some chronic ILDs mainly develop in smokers. This group includes respira-
tory bronchiolitis-associated ILD, desquamative interstitial pneumonia and pulmonary
Langerhans cell histiocytosis, also called smoking-related ILDs. In these smoking-related
ILDs smoking cessation is the initial and most important therapy. Furthermore, there is
a relationship between smoking and acute eosinophilic pneumonia, pulmonary hemor-
rhage syndromes, IPF and rheumatoid arthritis-associated ILD, though the association is
less obvious than in smoking-related ILDs. In contrast, smoking appears to be protective
in sarcoidosis and hypersensitivity pneumonitis (77). Cigarette smoking leads to worse
outcomes in ILD and has a negative impact on survival. Smoking also increases the
likelihood of development of comorbidities such as emphysema and lung cancer, which
impact survival as well (77-79). In IPF, smoking reduces treatment efficacy in patients
treated with pirfenidone. Pirfenidone is primarily metabolized in the liver by the CYP1A2
enzyme; smoking incudes CYP1A2 and thereby reduces bioavailability of pirfenidone
(80). Consequently, cessation of smoking is strongly advised in all patients with ILD (77).

Mechanical stress, such as in mechanical ventilation or pulmonary surgery, may
increase the risk for acute exacerbations in ILD (81-83). In patients with fibrotic ILDs,
the risks and benefit should always be weighed and discussed with patients, also if the
reason for mechanical ventilation is non-pulmonary (56).

Discuss trial options

Evidence-based treatment options in ILD are limited and often not curative. There is a
major need for better treatments across the spectrum of ILDs and many trials are ongo-
ing (clinicaltrials.gov). The majority of ILD patients wish to participate in clinical trials,
and would also like to be involved in the development of studies (13). Healthcare provid-
ers should discuss the possibility of participating in a clinical trial with patients after a
diagnosis has been established (3, 16). Participation in trials may empower patients to
play a more active role in their disease, gain access to potential new treatments and
contribute to medical research (3). Patients who participate in a clinical trial are more
hopeful than others (14). A report about IPF in the UK indicated that only a minority of
patients (42%) are informed about ongoing or future clinical trials (84). These findings
were also reported in a qualitative study in IPF patients and caregivers (14).
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COMORBIDITIES

Comprehensive care in ILD also means looking beyond the lungs (36). Assessment and
treatment of co-morbidities should not be overlooked. Comorbidities are highly preva-
lent in ILDs and may have an influence on quality of life and survival (85-88). In IPF, a
higher number of reported comorbidities is significantly associated with poorer survival
(85). Early recognition and adequate treatment of comorbidities is essential and has the
potential to improve outcomes in patients with ILD (88).

DISEASE-MODIFYING TREATMENT

Pharmacological management

ILDs comprise a large and heterogeneous group of diseases, characterized by variable
presence of inflammation and fibrosis, or a combination of both, depending on the
underlying disease and time of assessment. Historically, all ILDs were thought to start
off with inflammation and ultimately result in fibrosis of the lung parenchyma. On the
basis of these ideas, all patients with ILD were initially treated with immunomodulatory
therapies (89, 90). However, it has become clear that not all patients with ILD will benefit
from immunosuppressive therapies and in some ILDs this may even be harmful (91). In
the past decade, new insights in the pathogenesis of ILDs together with an increasing
number of well-designed clinical trials, have led to the first evidence-based recommen-
dations for the use of disease-modifying agents in some ILDs (92, 93). However, none of
these new drug developments have led to curative treatment options. Furthermore, in
many ILDs, therapeutic decisions are still based on case-series or expert opinion, leaving
a major unmet need to find better disease-modifying treatment for ILDs.

Antifibrotic therapies
In patients with IPF, the use of high dose immunosuppression has been abandoned since
the study that showed that the combination of azathioprine, high dose corticosteroids
and N-acetylcysteine was not only ineffective, but also associated with an increased risk
of mortality (91). Subsequently, large randomized controlled trials showed that the use
of the anti-fibrotic therapies, nintedanib and pirfenidone, had a favorable effect on the
declinein lung function, as measured by FVC (92, 93). Pre-specified analysis of the pooled
data for the respective drugs also showed a positive effect on survival and a decrease in
acute exacerbations (92, 94). The treatment guideline for IPF includes recommendations
for the conditional use of nintedanib and pirfenidone (95).

Several other ILDs may also present with a progressive fibrotic phenotype, such as
rheumatoid arthritis related ILD, hypersensitivity pneumonitis, systemic sclerosis ILD
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(SSc-ILD) and unclassifiable ILD. The communality in disease pathogenesis and behavior
with IPF suggests a potential for a common treatment (96, 97). Currently, clinical trials
are underway investigating the use of antifibrotic therapies in other progressive fibrotic
diseases, both as single agents or along with immunomodulatory therapies (clinicaltri-
als.gov).

Immunomodulatory therapies

Although immunosuppression is considered the mainstay of treatment in many ILDs,
this is largely supported by findings from retrospective and observational studies (98).
In SSc-ILD, there is evidence that the use of both cyclophosphamide and mycophe-
nolate mofetil (MMF) resulted in significant short-term lung function improvement,
although MMF is better tolerated (99). For many other ILDs, such as connective tissue
disease-associated ILD, drug-induced ILD and hypersensitivity pneumonitis, the optimal
treatment strategies have not been determined (78, 100). Details on current treatment
recommendations can be found in the disease specific chapters.

Future developments

Increasing insights into the pathogenesis of different pathways involved in ILD have
led to a fast expanding field of randomized controlled trials with new compounds and
combinations with existing drugs (101). In current practice, patients are treated with
either antifibrotics or anti-inflammatory therapy. In the future, this paradigm may shift
towards more combined or targeted therapy based on the individual patient profile, in
which genetic/molecular endotypes, environmental factors and behavioral aspects are
likely to play a role (36, 96, 102). Collaboration between researchers, physicians, patients
and pharmaceutical companies will need to guide these developments.

Lung transplantation

In progressive, non-reversible ILDs, especially IPF, lung transplantation is the only treat-
ment option with significant survival benefit. The number of ILD patients receiving a
lung transplant has steadily increased after adaptation of the lung allocation system.
The lung allocation score (LAS) was introduced in the USA in 2005 and in 2011 within
the Eurotransplant countries. Prior to the LAS, lung allocation was based on time on
the wait list, whereas the LAS uses a complex scoring system which allocates lungs to
patients with a higher urgency due to more severe disease(103, 104). Between 1995
and 2017, 37% of all lung transplantations were performed in patients with idiopathic
interstitial pneumonias, according to data from the international society for heart and
lung transplantation (105). Among the ILDs, IPF is the most common indication for lung
transplantation, but a small percentage of lung transplants are carried out in patients
with other forms of ILD. In the US, ILD is currently the most common indication for lung
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transplantation (106). However, only a small minority of patients with ILD are eligible
for lung transplantation due to their older age and higher likelihood of comorbidities.
The upper age limit for lung transplantation has increased over time. There are some
data showing that patients aged over 70 years have comparable outcomes post lung
transplantation compared to patients between 60 and 69 years of age, after the imple-
mentation of the LAS system (107). If this trend continues, it is expected that more ILD
patients will become eligible for lung transplantation (104).

Due to the variable disease course of different ILDs, the optimal timing for referral
to lung transplantation screening is not completely elucidated. In IPF, early referral for
lung transplantation screening is strongly advised because of poor survival rates and
the possibility for rapid deterioration (103, 104, 108). In other ILDs, patients are generally
referred for lung transplantation screening when the disease progresses despite optimal
treatment (104, 109).

EARLY PALLIATIVE CARE

Palliative care is an important component of comprehensive care in progressive ILDs
and is directed at symptom relief and improving quality of life. The phrase “palliative
care” is often associated with end-of-life care. This hampers referral to palliative care
due to negative connotations and misconceptions (110-112). Palliative care does not
solely include end-of-life care, but also comprises symptom-centered pharmacological
and non-pharmacological treatment (25). Palliative care can be initiated in parallel with
other interventions and should not lead to discontinuation of disease-modifying treat-
ment (25). The balance between symptom-centered and disease-centered management
varies throughout the disease course. When the disease progresses, symptom-centered
management becomes increasingly important(3).

According to the World Health Organization, palliative care is a holistic and multidisci-
plinary approach which addresses the needs of patients and their family members and
helps patients to live actively for as long as possible (113). Worldwide, many cultural,
social and financial barriers to palliative care exist, and only a minority of patients who
need palliative care have access to it (113). Palliative care research has almost completely
focused on cancer during the last decades (114). Hence, underuse of palliative care is
more pronounced in ILDs and other chronic lung diseases than in oncology. Discussions
regarding prognosis and treatment limitations were less frequently reported in patients
with ILD and COPD than in cancer patients (115). Two retrospective studies showed
that palliative care services are involved in a small minority of patients with progres-

Erasmus University Rotterdam Za.{uu.g



Comprehensive care in ILD | 15

sive fibrotic ILDs. Furthermore, referral to palliative care occurred in a very late stage of
disease in ILD patients (116, 117).

One of the main barriers to palliative care in ILD is the lack of knowledge about palliative
care among pulmonary physicians and the lack of (inter)national guidelines (25, 114).
Moreover, there is significant variability in disease course and prognostic uncertainty,
which complicates referral to palliative care and optimal timing of palliative care discus-
sions (25, 114). Initiation of palliative care in ILD is not required in all patients, since
not all ILDs have a high symptom burden or poor outcome. A disease behavior —-based
algorithm can be helpful in assessing whether palliative care should be considered
in individual patients (Figure 2) (25). In all patients with inevitably progressive ILD,
especially IPF, palliative care should be discussed early in the disease course. In patients
with cancer, early referral to palliative care improves quality of life and prolongs survival
(118-120). Further, early and integrated palliative care with a breathlessness support
service improved mastery of dyspnea and survival in patients with refractory dyspnea,
including those with ILD (121). In patients with fibrotic interstitial lung disease a “pallia-
tive care case conference”intervention was feasible and improved anxiety and quality of
life in patients and caregivers (122).

Symptom relief

Dyspnea

Dyspnea is the most prevalent symptom in interstitial lung disease. More than 90% of
ILD patients report dyspnea at diagnosis (123, 124). Dyspnea is strongly associated with
QOL in ILD and is reported to be the main contributing factor to impaired QOL in this
population (5, 9, 125). Increasing dyspnea may influence all aspects of daily life. Many
patients with dyspnea avoid exertion, which can lead to impairment in physical activ-
ity and decline in functional capacity. Moreover, breathlessness often leads to anxiety,
which in turn may worsen the dyspnea. Dyspnea has a major impact on the caregiver
too, and may lead to more care dependency and social limitations (126).

Several studies have shown that dyspnea independently predicts mortality in IPF.
Increasing dyspnea also predicts disease progression in non-IPF ILDs (127-129). Two
studies demonstrated that dyspnea severity is independently associated with depres-
sion and frailty in patients with IPF (130, 131). Comorbidities, such as pulmonary hyper-
tension, cardiac disease, obstructive sleep apnea, infection and psychological disorders,
may also contribute to dyspnea and should be identified and optimally treated (25).

Though breathlessness is a major symptom, only a few studies in ILD have been specifi-
cally aimed at dyspnea relief. Opioids and benzodiazepines are frequently prescribed for
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Fibrosing ILD
Differential diagnosis
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| " . disease or stabilise (eg, chronic Good outcome likely
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(eg, IPF or IPF-like pneumonitis, connective
behaviour) tissue disease ILD, or
non-specific interstitial
pneumonitis)
Certainty of long-term
outcome
Is there an immediate need Is discussing the goals for
for palliative care? future care a priority?
Immediacy of palliative « Loss of QoL No .| *Lossof QoL
care conversations + Unresolved psychological + Anticipation of progression
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No
A A 4
Immediate palliative care Explain palliative options Review needed for palliative
intervention required Discuss possible treatment intervention at follow-up
Management according to limitations (no intensive care or
patient wishes resuscitation)
Identify preferred places for care
and death

Figure 2. Disease-behavior based algorithm for referral to palliative care in ILD. ILD = interstitial lung dis-
ease, QOL = quality of life, IPF = idiopathic pulmonary fibrosis

Permission to use from Kreuter, M., Bendstrup, E., Russell, A. M., Bajwah, S., Lindell, K., Adir, Y., Brown, C. E.,
Calligaro, G., Cassidy, N., Corte, T. J.,, Geissler, K., Hassan, A. A., Johannson, K. A,, Kairalla, R., Kolb, M., Kondoh,
Y., Quadrelli, S., Swigris, J., Udwadia, Z., Wells, A. & Wijsenbeek, M. 2017a. Palliative care in interstitial lung
disease: living well. Lancet Respir Med, 5, 968-980.

dyspnea relief in ILD according to a retrospective study about specialist palliative care
(116). All patients in this study reported a benefit with benzodiazepines and opioids.
Opioids may reduce the perception of dyspnea centrally in the brain (132). One review
article evaluated the role of opioids to alleviate dyspnea in ILDs. Most of the included
studies in this review primarily focused on COPD, and only 32 of the included patients
had an ILD diagnosis. Results from these studies were inconsistent, but suggest that low-
dose oral opioids may have a beneficial effect in patients with ILD. No serious adverse
events, such as respiratory depression were reported, but constipation was common
(132). The effect of nebulized morphine on dyspnea in ILDs has not yet been clarified
(133).There are no studies in ILD assessing the role of benzodiazepines in dyspnea relief.
A Cochrane review in cancer and COPD concluded that benzodiazepines may be used as

Erasmus University Rotterdam Za.{uu.g



Comprehensive care in ILD | 17

second or third-line therapy, especially if anxiety is present. A consensus statement on
palliative care in ILD included opioids and benzodiazepines as potential symptom-based
therapies in ILD (25). In IPF, anti-fibrotic drugs have not shown to alleviate dyspnea, and
the combination of nintedanib with sildenafil in IPF also demonstrated no beneficial
effect on dyspnea (92, 93, 134).

Use of a hand-held air fan can reduce dyspnea in patients with chronic breathlessness.
Since the costs of this intervention are very limited and there are no known side-effects,
the use of a hand-held fan may be advised to ILD patients with refractory breathlessness
(135-137). The favorable effect of supplemental oxygen and pulmonary rehabilitation
on dyspnea is discussed in separate paragraphs.

Cough

Cough is one of the most common and bothersome symptoms in ILD and is reported to
be present in up to 87% of patients (138-141). The prevalence of cough is assumed to
be highestin IPF, but cough is also highly prevalent in other fibrotic ILDs such as chronic
hypersensitivity pneumonitis (up to 83% of patients) and scleroderma related ILD (up to
68% of patients) (140). Cough often leads to a major impairment of quality of life and
may limit social activities (4, 6, 140).

Studies regarding the predictive role of cough in ILDs show contradictory results. One
study in IPF stated that cough independently predicts mortality (141). A study in sclero-
derma related ILD showed a correlation between cough and ILD severity, as well as a cor-
relation between lung function improvement and reduction of cough (142). Two other
studies suggested that there was no association between cough and disease severity or
progression in fibrotic ILDs (139, 140).

The pathogenesis of cough in ILDs remains incompletely understood. Furthermore, it
is unclear whether distinct mechanisms play a role in cough pathogenesis in different
(fibrotic) ILDs (139, 143). Co-morbidities such as gastro-esophageal reflux disease, ob-
structive sleep apnea, emphysema or lung cancer, may cause or worsen cough in ILDs.
Other possible causes such as ACE inhibitor use, sinusitis and postnasal drip, should be
recognized and adequately treated (25, 138, 144).

Cough in ILD is difficult to treat and is often refractory to regular antitussive treatment
(138, 140). Consequently, effective therapeutic options for chronic cough in ILDs are
lacking. One single-center randomized trial in 20 IPF patients showed that low-dose
thalidomide improved patient reported cough and cough-related quality of life (145).
Seventy-seven percent of patients in the treatment arm experienced adverse events,
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compared to 22% in the placebo arm. Further research is needed to assess benefits and
risks related to thalidomide (138, 143, 145). A phase 2 trial showed that sodium cromo-
glicate (PA101) reduced cough frequency by 31% after 14 days in patient with IPF and
was generally well tolerated (146). PA101 had no significant beneficial effects in a group
of patients with chronic idiopathic cough (146). Results from an observational study in
IPF suggested that pirfenidone reduced cough and improved cough-related quality of
life in patients with IPF (147). An older study in a limited number of patients with IPF,
showed an effect of high dose corticosteroids on cough (148). However, with the current
knowledge on the detrimental effects of high-dose immunosuppression in IPF, this prac-
tice is discouraged. The effect of anti-acid therapy on gastro esophageal reflux-related
cough in ILD remains a matter of debate. One observational study showed that cough
frequency did not change after high-dose acid suppression therapy, although the num-
ber of acid reflex events significantly declined, non-acid reflux paradoxically increased
(149). A study with laparoscopic anti-reflux surgery showed no effect on cough (150).
In scleroderma-related ILD, treatment with mycophenolate mofetil and oral cyclophos-
phamide decreased the reported prevalence of frequent cough, but had no influence
on cough-related quality of life (142). The beneficial effect on cough in this study might
possibly be due to the improvement in ILD rather than the immunosuppressive therapy
itself. So currently, there is a lack of good therapies for cough in ILD. Whether results from
studies on chronic cough can be extrapolated to ILD remains unclear, which underlines
the necessity for more research into cough relief in ILD.

Fatigue

Fatigue is one of the major symptoms of ILD and has a significant influence on HRQOL
(5, 7, 8)). Furthermore, fatigue predicts reduced physical activity in patients with IPF,
independent of disease severity (151). Poor sleep quality has regularly been reported
in ILDs and may be one of the contributing factors to fatigue (152). Medications and
co-morbidities may also influence fatigue and factors such as sleep apnea, anemia,
thromboembolism, and hypothyroidism, should be identified and treated (25). Although
fatigue can be very burdensome, limited research has been done into the etiology and
treatment of fatigue in ILD. A small study suggested a potential benefit of pulmonary
rehabilitation on fatigue (153). No effective pharmacological treatment options are cur-
rently available.

Depression and anxiety

Depression and anxiety are common symptoms among ILD patients and can negatively
impact HRQOL (6, 10). The reported prevalence of depressive symptoms in ILD is up
to 49% (9, 130, 154, 155). Mild to severe anxiety symptoms may occur in up to 58% of
patients, and clinically significant anxiety has been reported in about 12% of patients
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(44, 130). One study showed that the presence of anxiety and depression was not related
to disease severity and type of ILD. Dyspnea and comorbidities may be the main con-
tributing factors to anxiety and depression in ILD (130, 156); the authors suggested that
optimal management of these coexisting conditions may reduce anxiety and depressive
symptoms.

No studies have specifically assessed the effect of pharmacological treatment on anxi-
ety and depression in ILD. Therefore, standard treatment for anxiety and depression (i.e.
anxiolytics and antidepressants) is currently advised in patients with ILD (25). Disease
support programs and pulmonary rehabilitation may reduce anxiety and depression in
ILD patients (43, 66, 71). Cognitive behavioral therapy has also been suggested as treat-
ment option, but the effects on anxiety and depressive symptoms in ILD have not been
studied (44). It is advised to discuss referrals for professional psychological counseling
and support with all ILD patients presenting with anxiety and/or depressive symptoms.

Treatment limitations and end-of-life care

While the prognosis in ILD may vary, most patients with progressive fibrotic diseases will
ultimately die from these diseases. Palliative care not only aims to improve quality of life
for patients and families, but also quality of dying (25). To facilitate a dignified end-of-life
path, patients’ preferences should be known in order to anticipate needs. Many patients
with progressive ILDs prefer talking about end-of-life early in the disease course. Some
patients prefer to receive more gradual information about prognosis and end-of-life
care, which emphasizes the need for regular assessments of individual patients’ prefer-
ences during the disease trajectory (12, 13, 26, 28, 32).

A cross-sectional study in patients with cancer, cardiac diseases and chroniclung diseases
(including ILD), showed that most patients preferred to die at home (157). Nonetheless,
the majority of patients with IPF worldwide died in a hospital and a substantial number
of patients died in the Intensive Care Unit (ICU)(117, 158, 159). The mortality rate for
IPF patients in the ICU is high and prognosis after an ICU admission is poor (159-161).
The percentage of patients dying in the ICU is highly variable across different countries,
suggesting cultural differences regarding end-of-life discussions and the preferred
place of death (158). Several retrospective studies showed that only a minority of ILD
patients were referred to palliative care before their ICU admission (117, 161). Other
studies showed that in ILD patients, end-of-life decisions were often not made (115), and
that most end-of-life decisions were reported in the last days of life (159). Moreover, the
majority of patients received life prolonging therapy and diagnostic procedures during
the last days of their lives (159). Patients with oxygen-dependent ILD had less access to
end-of-life care compared to patients with lung cancer in the last week of life, although
their symptom burden was higher (162). One of the reasons for the poor access to
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end-of-life care might be that in ILD patients, death was more frequently reported as
“unexpected”than in lung cancer (162). Due to the unpredictable disease course, risk of
acute exacerbations and rapid deterioration, it is strongly advised to initiate end-of-life
discussions early in the disease course. During end-of-life conversations, issues such as
treatment limitations (regarding intensive care, intubation and resuscitation) and the
preferred place of dying, should be discussed with patients and caregivers (20, 25).

A decision aid tool facilitated communication and improved documentation of end-
of-life decisions in ILD. Furthermore, it had the ability to identify patients in need of
palliative care and led to earlier palliative care referrals (163). A multidisciplinary care
program in IPF, which aimed at advanced care planning, reduced emergency room visits
and hospitalizations in the last year of life. Patients who participated in the program
died significantly more often at home (164). Although this was a retrospective study,
the results are promising and may be used to improve end-of-life care in progressive
ILDs. Though little structured research has been done in ILD about practical measures
of symptom control in the dying phase, in practice many doctors will use similar ap-
proaches as for other respiratory diseases.

CONCLUSION

ILDs comprise a heterogeneous group of diseases, which often have a major impact
on the lives of patients. Optimal management of patients with interstitial lung disease
requires a comprehensive approach to care, which encompasses disease-modifying
treatment, symptom-centered management, education and self-management strate-
gies. Especially in the more progressive and fibrotic forms of ILD, treatment should
not only be aimed at prolonging life, but also at improving quality of life for patients.
Symptom-centered management in ILD includes, amongst others, supplemental
oxygen, pulmonary rehabilitation and palliative care. In order to optimize individually
tailored treatment, patients’' needs and preferences should regularly be assessed during
the disease course.
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