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Abstract: Patients with idiopathic pulmonary fibrosis, an incurable, progressive fibrotic 

interstitial lung disease, suffer an impaired quality of life due to symptoms, resultant functional 

limitations, and the constraints of supplemental oxygen. Two antifibrotic medications, nintedanib 

and pirfenidone, are approved for the treatment of idiopathic pulmonary fibrosis. Both medica-

tions slow the rate of decline of lung function, but their effect on patient-reported outcomes is 

not yet fully understood. Nintedanib may slow the decline in health-related quality of life for 

treated patients. Pirfenidone may slow the progression of dyspnea and improve cough. Patients 

and providers should participate in shared decision-making when starting antifibrotic therapy, 

taking into consideration the benefits of treatment in addition to drug-related side effects and 

dosing schedules. Although antifibrotic therapy may have an impact on health-related quality of 

life, providers should also focus on comprehensive care of the patient to improve health-related 

outcomes. This includes a multidisciplinary evaluation, diagnosis and treatment of comorbid 

medical conditions, and referral to and participation in a pulmonary rehabilitation program.

Keywords: interstitial lung disease, idiopathic pulmonary fibrosis, patient-reported outcome 

measures, quality of life, nintedanib, pirfenidone

Introduction
Idiopathic pulmonary fibrosis (IPF) is a progressive, incurable fibrotic interstitial lung 

disease (ILD). IPF is a disease of advancing age, with most patients presenting during 

the sixth and seventh decades of life. Although exactly what causes IPF is unknown, 

repetitive alveolar epithelial injury leading to fibrosis in a genetically susceptible 

individual is likely.1 Risk factors for the disease include cigarette smoking, other 

environmental inhalational exposures, and chronic microaspiration secondary to gas-

troesophageal reflux disease.1 The diagnosis of IPF is made based on a combination of 

suggestive clinical history and a usual interstitial pneumonia pattern on high-resolution 

computed tomography (HRCT) scan. Some cases may require surgical lung biopsy 

to confirm the diagnosis.2 The clinical course for patients with IPF is heterogeneous, 

with some experiencing periods of relative stability and others having a more rapid 

decline in lung function. The overall median survival for patients with IPF is 3–5 years.3

Clinically, as fibrosis advances and further alters the normal pulmonary physiology, 

affected patients experience a high burden of symptoms. Progressive activity-limiting 

dyspnea is the hallmark symptom of IPF and leads to significantly impaired physical 

functioning. Patients also commonly experience nonproductive cough and fatigue. Due to 

symptoms and the resultant impact on physical, social, and emotional well-being, patients 

with IPF suffer from decreased health-related quality of life (HRQL).4,5
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HRQL refers to a patient’s satisfaction with aspects of life 

that are impacted by health or disease.6 Measuring HRQL has 

been described as the “quantification” of the impact of health or 

disease on a person’s life.7 It can be measured using validated 

questionnaires that are either generic or disease specific. In IPF 

research, questionnaires commonly used to measure HRQL 

include the following: the 36-Item Short Form Questionnaire, 

a generic HRQL questionnaire; St. George’s Respiratory Ques-

tionnaire (SGRQ), an obstructive lung disease-specific HRQL 

tool that has been widely used in studies of IPF patients;8–11 

Living with IPF or A Tool to Assess Quality of Life in IPF, 

both IPF-specific HRQL questionnaires;12–14 and the King’s 

Brief Interstitial Lung Disease health status questionnaire, 

an ILD-specific questionnaire with validity for use in IPF.15,16

Choosing the appropriate tool is dependent on the popu-

lation and question of interest for a given study. Regardless 

of the questionnaire used, measuring HRQL is critically 

important to understanding the impact of disease on patients’ 

everyday lives. It is also a quantifiable and reproducible 

measurement that can be used in clinical trials to assess the 

impact of emerging therapeutics on outcomes that are, argu-

ably, most meaningful to patients.

In October 2014, the US Food and Drug Administration 

approved two antifibrotic medications – nintedanib and pir-

fenidone – for the treatment of IPF. In multiple randomized, 

controlled clinical trials, both drugs slowed the rate of decline 

in lung function in treated patients.17–20 Over time, this may 

lead to improved survival. The impact of these medications 

on patient-reported outcomes (PROs), including symptoms 

and HRQL, is not yet fully known. Here we review these 

medications, summarize the literature with respect to PROs 

and novel antifibrotics, and discuss additional strategies to 

improve HRQL for patients with IPF.

Nintedanib
Nintedanib is a tyrosine kinase inhibitor that prevents pro-

liferation, migration, and transformation of fibroblasts by 

targeting upstream receptors important for the development 

of fibrosis. Specifically, nintedanib competitively blocks 

the binding sites of platelet-derived growth factor receptor, 

vascular endothelial growth factor receptor, and fibroblast 

growth factor receptor.21 Additionally, it may have pleiotropic 

effects on profibrotic cytokines.

Nintedanib was approved for use in IPF as a result of one 

Phase II clinical trial (To Improve Pulmonary Fibrosis with 

BIBF 1120, TOMORROW)22 and two Phase III clinical trials 

(Investigating the Safety and Efficacy of Nintedanib in IPF, 

INPULSIS 1 and 2).17 Compared with placebo, treatment with 

nintedanib 150 mg twice daily demonstrated a significant 

decrease in the rate of decline of lung function as measured 

by forced vital capacity (FVC).17 In pooled analysis of data 

from the TOMORROW and INPULSIS 1 and 2 trials, the 

annual rate of decline of FVC was 110.9 mL/year less in 

the treatment group when compared with placebo (95% CI: 

[78.5, 143.3]; P<0.0001). Furthermore, treated patients had 

greater time to an acute exacerbation and a reduction in both 

all-cause and respiratory-specific mortality at 52 weeks.23

Despite achieving these clinically meaningful endpoints, 

the impact of nintedanib on symptoms and HRQL is not as 

well understood. In the TOMORROW and INPULSIS studies, 

HRQL was assessed using the SGRQ. Scores range from 0 

to 100, with higher scores indicating worse quality of life. 

In prior studies, the minimal important difference (MID) – 

the smallest difference in score on a measure that patients 

experience as a change in clinical status – of the total SGRQ 

score in IPF is seven points.10

In the TOMORROW and INPULSIS studies, the total 

SGRQ score increased at 52 weeks (suggesting deterioration 

in HRQL) for both the treatment and placebo arms (by 2.92 

and 4.97 points, respectively). This between-group differ-

ence of –2.05 points was statistically significant (95% CI: 

[-3.59,–0.50]; P=0.0095),23 suggesting less decline in HRQL 

in the treatment group. However, as neither group changed 

by the MID, inferences regarding the impact of treatment on 

HRQL are difficult to assess. This relatively smaller change 

in SGRQ may indicate a slower rate of decline in HRQL for 

patients treated with nintedanib, but it did not improve HRQL.

For some practitioners, there is concern that treatment 

with nintedanib may impair HRQL due to side effects. The 

most commonly reported side effects are gastrointestinal (GI) 

including diarrhea, nausea, abdominal pain, and vomiting. 

Diarrhea affected over 60% of patients treated with nintedanib 

when compared with approximately 18% in the placebo arm. 

Diarrhea is typically limited to the first 3 months of therapy 

and can be managed with dose reduction and antimotility 

agents. Due to effective alternative management strategies, 

only 5% of treated patients discontinued the drug as a result 

of diarrhea.23 Additional side effects included elevated liver 

enzymes and weight loss secondary to GI side effects. It is 

recommended to monitor liver enzymes at initiation, monthly 

for the first 3 months, and every 3 months thereafter. The 

effect of nintedanib on extrapulmonary HRQL is unknown.

Pirfenidone
Pirfenidone has been shown to have antiinflammatory and 

antifibrotic properties, but the exact mechanism of action in 
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IPF is not completely understood. Pirfenidone suppresses the 

activity of multiple proinflammatory cytokines and TNF-α, 

and similar to nintedanib, inhibits TGF-β with downstream 

reduction of fibroblast proliferation.24

Pirfenidone was approved for use in IPF after results 

from the CAPACITY (Pirfenidone in Patients with Idiopathic 

Pulmonary Fibrosis, I and II)20 and ASCEND (A Phase  

III Trial of Pirfenidone in Patients with Pulmonary Fibrosis)18 

trials demonstrated a significantly slower decline in FVC 

when compared with placebo at 1 year. Pooled analysis of 

the CAPACITY and ASCEND trials demonstrated a mean 

between-group difference in rate of FVC decline of 148 mL/

year less in the treatment group (P<0.001).25 Furthermore, 

treatment with pirfenidone when compared with placebo 

reduced the incidence of all-cause mortality at 1 year by 48%, 

improved progression-free survival,25 and lowered the risk 

of respiratory-related hospitalizations.26 Importantly, given 

the variable clinical course of IPF, patients who remained on 

pirfenidone therapy, even after evidence of disease progres-

sion, had a slower subsequent rate of lung function decline 

when compared with placebo.27

The impact of pirfenidone on HRQL was not directly 

measured in either the CAPACITY or ASCEND trials. 

However, dyspnea scores were collected using the University 

of California San Diego Shortness of Breath Questionnaire 

(UCSD-SOBQ).28 The UCSD-SOBQ is a 24-item question-

naire used to assess self-perceived levels of dyspnea while 

performing various physical activities and how much dyspnea 

or fear of dyspnea limits patients in their everyday lives. 

Higher scores indicate greater levels of dyspnea.

In pooled analysis, both the treatment and placebo arms 

had increased UCSD-SOBQ scores at 1 year when compared 

with baseline. However, fewer patients in the pirfenidone 

group (24.0%) when compared with placebo (31.4%)25 had an 

increase in greater than 20 points at 1 year (MID for UCSD-

SOBQ=8 points in IPF). Although the UCSD-SOBQ is not 

a quality of life-specific measure, it does quantify dyspnea, 

which is the primary driver of impaired quality of life in 

IPF.29 Therefore, if treatment slows the rate of decline in 

dyspnea as evidenced by a smaller increase in UCSD-SOBQ 

score, this may translate into a meaningful benefit for HRQL. 

Importantly, however, the treatment group did not have an 

improvement in their dyspnea scores – dyspnea still worsened 

over the study period for both groups.

In addition to a possible impact on dyspnea scores, pir-

fenidone has recently been associated with improvements in 

cough severity in a small, multicenter observational study.30 

Patients treated with pirfenidone showed improvements in 

both objective cough counts and patient-reported cough 

severity at 12 weeks. Although pirfenidone has not been 

shown to directly improve HRQL, improving symptoms 

is an alternative mechanism to impact HRQL for patients 

with IPF.

Similar to nintedanib, there are known side effects to treat-

ment with pirfenidone that may impact HRQL. Pirfenidone 

is associated with GI side effects including nausea, appetite 

suppression, abdominal pain, diarrhea, and vomiting. Tak-

ing the medication with meals or a dose reduction strategy 

helps to ameliorate some of the GI side effects that patients 

experience. Skin rash is another commonly reported side 

effect of pirfenidone. Patients should avoid or minimize sun 

exposure and use sun-protection including sunblock and 

protective clothing. Liver function elevations may also be 

seen with pirfenidone, and enzyme monitoring at initiation, 

monthly for the first 6 months, and every 3 months thereafter 

is recommended. Pirfenidone interacts with multiple hepatic 

enzyme systems; so, monitoring for drug–drug interactions, 

particularly as patients with IPF are often elderly with mul-

tiple comorbid conditions requiring medications, is of utmost 

importance. The impact of these side effects on HRQL in 

patients with IPF is unknown.

Interventions to improve health-
related quality of life in IPF
With the approval and increasing use of novel antifibrotic 

agents that slow disease progression and may allow patients 

to live longer, determining how to help IPF patients live bet-

ter is of utmost importance given their overall poor HRQL. 

Symptoms, including cough, fatigue, and dyspnea in particu-

lar, are the most influential drivers of impaired HRQL in IPF 

(Figure 1).31 The resultant physical functional limitations due 

to deconditioning, as patients move less, and eventual social 

isolation also contribute to impaired quality of life.32 Further-

more, the constraints of supplemental oxygen – tubing, heavy 

and difficult to move tanks, oxygen needs that cannot be met 

by a portable concentrator – exacerbate these challenges.33

Currently, pulmonary rehabilitation (PR) is the only 

intervention shown to improve HRQL for patients with IPF. 

By definition,34 PR is a multidisciplinary program for patients 

with chronic respiratory disease that, when integrated into 

a broader treatment strategy, improves functional status, 

reduces symptoms, increases participation in social and 

physical activities, and decreases health care costs. These 

goals are accomplished by combining exercise training, 

education, counseling, and behavior modification techniques. 

The delivery of PR is not standardized and can be inpatient, 
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outpatient, or home based, with each program having certain 

benefits.34

In two randomized controlled clinical trials of outpatient-

based PR for IPF patients, there was an improvement in 

overall HRQL scores during the intervention period.35,36 Simi-

lar improvements in HRQL have been reported by several 

observations trials37–39 and in a subgroup analysis of PR in 

ILD.40 Unfortunately, these improvements in HRQL are not 

sustained following completion of PR programs.

The only pharmacologic therapy shown to impact HRQL 

in IPF is sildenafil, a phosphodiesterase-5 inhibitor that may 

preferentially improve blood flow to better ventilated areas of 

the lung. In one study of patients with advanced IPF, those 

treated with sildenafil maintained their baseline level of 

dyspnea and HRQL as measured by the UCSD-SOBQ and 

SGRQ, respectively. Comparatively, patients in the placebo 

group had statistically significant declines in dyspnea and 

HRQL during the study period.41 Despite these possible 

benefits, current guidelines recommend against the use of 

sildenafil due to a lack of benefit on mortality and acute 

exacerbations in the face of potential adverse events and cost 

related to therapy.42

Management strategies for patients 
with IPF
Despite the paucity of interventions that improve HRQL for 

patients with IPF, comprehensive specialty care is important 

for accurate diagnosis and appropriate therapeutic manage-

ment. Making the initial diagnosis of IPF is often challeng-

ing. Patients are usually elderly and present with progressive 

dyspnea. This symptom is often attributed to a comorbid 

condition such as coronary artery disease or congestive heart 

failure, delaying targeted evaluation for pulmonary causes. 

Even after confirming the presence of an ILD with pulmonary 

function tests or HRCT, multidisciplinary discussion (MDD) 

with the treating pulmonologist, radiologist, and pathologist 

is recommended to improve accuracy of the diagnosis.2 For 

cases that are recommended for biopsy after initial discussion, 

MDD should be repeated to incorporate pathology results and 

refine the diagnosis. Patients with a suspected or confirmed 

diagnosis of ILD should be referred to a center with expertise 

in the management of these conditions. Delayed evaluation 

at a specialty center is associated with higher risk of death in 

IPF, specifically, regardless of disease severity.43

After the diagnosis of IPF has been confirmed, practi-

tioners and patients should discuss treatment options and 

participate in shared decision-making regarding the use of 

antifibrotic medications. Patients with mild-to-moderate 

disease (based on FVC), who do not have liver disease, 

should consider treatment with antifibrotics. The decision 

of which antifibrotic to choose, if both are available, is pri-

marily driven by three factors: contraindications if present, 

side-effect profile, and dosing (Table 1). Regardless of the 

choice of antifibrotic, patients must be counseled that these 

medications may slow the progression of the disease but are 

not likely to improve their symptoms of breathlessness or 

improve their HRQL.

Pulmonary rehabilitation

Pharmacologic therapy

Management of
comorbidities

Multidisciplinary team
evaluation and management

Supplemental oxygen

Health-related
quality of life

Mood disorders and
comorbidities

Impaired functional capacity

Symptoms-exertional
dyspnea, cough, and fatigue

Figure 1 Positive and negative influences on HRQL in IPF.
Notes:  Symptoms, and dyspnea in particular, are the most influential drivers of 
impaired HRQL in IPF. Other drivers of impaired HRQL include the resultant 
physical functional limitations due to deconditioning, mood disorders and 
comorbidities, and the constraints of supplemental oxygen. Pulmonary rehabilitation 
is associated with improved HRQL in IPF. Pharmacologic therapies, management of 
comorbid conditions, and a multidisciplinary approach to diagnosis and management 
may also improve HRQL for some patients.
Abbreviations: HRQL, health-related quality of life; IPF, idiopathic pulmonary 
fibrosis. 
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Nintedanib should not be used in patients with moderate-

to-severe hepatic impairment. Current use of anticoagulation 

is a relative contraindication to nintedanib, and patients 

should be cautioned that their risk of bleeding may be 

increased with concurrent use. There was also a small but 

increased risk of cardiovascular events reported in patients 

taking nintedanib compared with placebo. There are no 

absolute contraindications to treatment with pirfenidone. Pir-

fenidone is metabolized primarily by the CYP1A2 substrate. 

Monitoring for drug–drug interactions is very important, and 

the dose should be reduced if patients are taking CYP1A2 

inhibitors (eg, ciprofloxacin).

Both medications, despite known possible side effects, 

are generally well tolerated. Many side effects, if they do 

occur, can be managed with supportive care or dose reduc-

tion strategies and rarely require drug discontinuation. Both 

drugs require monitoring for liver enzyme abnormalities 

after initiation. Patients should be informed of possible side 

effects, but also counseled that these side effects can be man-

aged and often diminish with time.

With respect to dosing, pirfenidone is titrated up to a final 

dose of three capsules three times per day when compared 

with nintedanib, which is one capsule twice per day. Patients’ 

ability to adhere to the dosing schedule and number of tablets 

may be a consideration in drug choice.

Irrespective of the decision to initiate therapy with anti-

fibrotic medications, optimal management of IPF requires a 

comprehensive approach, including attention to management 

of symptoms and treatment of comorbid medical conditions, 

which are highly prevalent44 in this population.

The most common symptoms that affect patients with 

IPF are exertional dyspnea, cough, and fatigue. Each of 

these symptoms is associated with impaired HRQL.29,31,45,46 

Unfortunately, symptom management in IPF is challenging 

with a paucity of effective, durable interventions currently 

available. PR has a positive impact on lessening symptoms 

of dyspnea and fatigue,37,47 but the benefits typically are 

not sustainable following the completion of the program. 

Supplemental oxygen may improve dyspnea for some patients 

with IPF, but it is unknown who will benefit and who will 

not.48,49 The burdens of supplemental oxygen may worsen 

these symptoms for some patients33,50,51 and is independently 

associated with impaired HRQL.5,12,52

In addition to the small observational study demonstrat-

ing a positive impact on cough severity in patients treated 

with pirfenidone, thalidomide has also been shown to lessen 

symptoms of cough in IPF.53 Further, a novel formulation of 

inhaled sodium cromoglicate (PA101) showed promising 

findings on reducing chronic cough in patients with IPF in 

a Phase II trial.54 Additional research is needed to develop 

effective, durable therapies to better manage the symptoms 

patients with IPF often experience.

Obstructive sleep apnea (OSA), emphysema, pulmonary 

hypertension (PH), and mood disorders are particularly 

prevalent comorbidities and may impact HRQL. OSA is also 

highly prevalent in this population,5,12,52,55 and may worsen 

Table 1 Comparison of antifibrotic agents approved for the treatment of IPF

Nintedanib Pirfenidone

Efficacy •	 Slower rate of decline in forced vital 
capacity over 1 year when compared with 
placebo

•	 Reduction in acute exacerbations
•	 Lower all-cause mortality at 1 year

•	 Slower rate of decline in forced vital capacity 
over 1 year when compared with placebo

•	 Improved progression-free survival
•	 Reduction in respiratory-related hospitalizations
•	 Lower all-cause mortality at 1 year

Potential side effects •	 Diarrhea
•	 Weight loss
•	 Elevated liver enzymes

•	 Nausea
•	 Photosensitivity
•	 Elevated liver enzymes

Dosing •	 One capsule taken twice per day •	 Three capsules taken three times per day
Contraindications •	 No absolute contraindications

•	 Not recommended in Child Pugh Class B 
or C hepatic impairment

•	 Caution in patients with high cardiovascular 
risk or high risk for bleeding

•	 No absolute contraindications

Impact on quality of life •	 Slower rate of decline in respiratory-
specific quality of life as measured by St. 
George’s Respiratory Questionnaire

•	 May slow the progression of worsening dyspnea

Abbreviation: IPF, idiopathic pulmonary fibrosis.
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other comorbidities (eg, PH), if untreated. Poor sleep as a 

result of OSA may also worsen symptoms of depression 

and anxiety. Overall, effective treatment of OSA in patients 

with IPF has been shown to improve fatigue, symptoms of 

depression, and overall HRQL.56

Emphysema and PH may exacerbate symptoms of IPF, 

particularly dyspnea and impaired functional capacity. Fur-

thermore, emphysema or PH in combination with IPF may 

make resting or exertional hypoxemia more likely and more 

severe, often requiring supplemental oxygen therapy. This 

combination is particularly deleterious on HRQL given the 

additive impact of supplemental oxygen therapy.50

Mood disorders are also common in patients with IPF, 

with as many as 49% of patients having depression and 31% 

having anxiety.57 The dyspnea that IPF patients experience is 

strongly associated with and drives symptoms of depression 

and anxiety. Furthermore, mood symptoms may heighten 

the perception of dyspnea, leading to a reinforcing negative 

cycle and worsening HRQL. Pharmacologic treatment of 

depression and anxiety has not been studied in IPF, neces-

sitating an individualized approach for each patient. PR and 

disease-specific support groups may provide patients with a 

sense of validation and shared experience and may improve 

symptoms.47 These modalities, in addition to cognitive-

behavioral therapy and palliative care, may be useful adjuncts 

for the treatment of mood disorders.

Screening IPF patients for these prevalent comorbid 

conditions is crucial to optimizing medical management, 

decreasing symptom burden, and potentially improving 

outcomes, including HRQL.

In addition to decisions regarding antifibrotic medications 

and treatment of symptoms and comorbidities, IPF patients 

should be monitored for disease progression with regular 

pulmonary function tests. All patients with IPF should be 

evaluated for the need for supplemental oxygen therapy 

with an oxygen titration study. If supplemental oxygen is 

necessary, patients and caregivers should be educated about 

realistic expectations for oxygen use including a variable 

impact on symptoms and the likely overall negative impact on 

quality of life for both.48,51,58,59 Patients should also be referred 

to PR programs for exercise training to improve functional 

capacity,37,40,60 to gain information about their disease, and to 

improve HRQL as previously discussed. Appropriate patients 

should be referred for lung transplant evaluation at a dedi-

cated center. Furthermore, depending on the stage and pace 

of disease, patient functional status and goals, palliative care 

involvement may be appropriate for symptom management 

and end-of-life planning.

Conclusion
Despite recent advances in the treatment of IPF with antifi-

brotic agents that slow the decline in lung function, it remains 

an insidiously progressive and incurable disease. Patients 

suffer with significantly impaired quality of life due to the 

impact of disease on their physical, functional, emotional, 

and psychosocial well-being. Though antifibrotics have been 

shown to slow the rate of disease progression, they have not 

been shown to improve patients’ quality of life. Until there are 

curative treatment options available, future research should 

focus on the impact of symptom-targeted therapies, combina-

tion therapy with existing antifibrotics, and multidisciplinary 

treatments including PR and palliative care on HRQL.

A patient-centered, comprehensive approach to care 

including attention to symptoms, comorbidities, and 

advanced care planning remains the cornerstone of care of 

patients with IPF. As both disease- and symptom-specific 

therapeutics continue to advance, it is increasingly important 

to assess not only the impact on disease progression and 

mortality, but the impact on patients’ lives on a day-to-day 

basis. With the ultimate goal of improving both quality 

and quantity of life for patients with IPF, it is imperative to 

understand the impact of emerging interventions on patient-

centered outcomes.
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