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Review Article

Idiopathic pulmonary fibrosis (IPF) is a progressive and ulti-
mately fatal fibrosing interstitial lung disease (ILD) of 
unknown cause.1 IPF is one of the most common of the 
ILDs, a group of diseases that also includes hypersensitivity 
pneumonitis and “rheumatoid lung.” Although the course of 
IPF is variable, progression of the disease is characterized by 
deterioration in lung function, dyspnea, exercise capacity, 
and health-related quality of life.2-4 Hospitalizations are 
common events in patients with IPF, and in-hospital mortal-
ity rates are high.5 This review will provide an overview of 
best practice in the management of IPF, including an under-
standing of the disease and of the pharmacology and clinical 
studies of approved drugs, to assist pharmacists in the provi-
sion of care for individuals with this devastating disease.

Pathophysiology of IPF

Pulmonary fibrosis occurs when normal lung tissue is 
replaced with scar tissue, leading to impairment of gas 
exchange and a reduction in oxygenation of the blood 
(Figure 16). The histopathological hallmark of IPF is a 

temporally and spatially heterogeneous appearance with 
focal areas of fibrosis and honeycomb change alternating 
with areas of less affected or normal parenchyma.7 
Fibroblastic foci—disordered collections of type II alveolar 
epithelial cells in association with fibroblasts—are consid-
ered a key pathological lesion in IPF.8

Diagnosis of IPF

IPF should be considered in middle-aged/elderly indivi-
duals with unexplained chronic exertional dyspnea. It  
commonly presents with cough and bibasilar inspiratory 
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Abstract
Objective: Provide information for pharmacists on idiopathic pulmonary fibrosis (IPF) and its treatment. Study 
Selection and Data Extraction: All articles with data from randomized controlled trials of nintedanib or pirfenidone 
were reviewed. Data Synthesis: IPF is a progressive and ultimately fatal interstitial lung disease characterized by decline 
in lung function and worsening dyspnea. It is uncommon and mainly occurs in individuals aged >60 years, particularly men 
with a history of smoking. Nintedanib and pirfenidone were approved in the United States for the treatment of IPF in 2014 
and received conditional recommendations in the 2015 American Thoracic Society/European Respiratory Society/Japanese 
Respiratory Society/Latin American Thoracic Association treatment guidelines. These drugs slow the progression of IPF 
by reducing the rate of decline in lung function. Their adverse event profile is characterized mainly by gastrointestinal 
events, which can be managed through dose adjustment and symptom management. Management of IPF should also 
include smoking cessation, vaccinations, and supportive care such as patient education, pulmonary rehabilitation, and the 
use of supplemental oxygen as well as optimizing the management of comorbidities. Relevance to Patient Care and 
Clinical Practice: This review provides clinical pharmacists with information on the course of IPF, what can be expected 
of current treatments, and how to help patients manage their drug therapy. Conclusions: IPF is a progressive disease, but 
treatments are available that can slow the progression of the disease. Clinical pharmacists can play an important role in 
the care of patients with IPF through patient education, monitoring medication compliance and safety, ensuring drugs for 
comorbidities are optimized, and preventive strategies such as immunizations.
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crackles (sometimes referred to as “Velcro rales” because of 
their sound) and less often with finger clubbing (spoon-
shaped nails).1 Spirometry may be normal or show restric-
tion9 (in contrast to obstruction such as in chronic obstructive 
pulmonary disease [COPD]). Diagnosis of IPF requires 
exclusion of known causes of ILD, including systemic auto-
immune diseases and environmental exposures, and the 
presence of a usual interstitial pneumonia (UIP) pattern on 
high-resolution computed tomography (HRCT; Figure 2)  
or lung biopsy. Guidelines for the diagnosis of IPF pub-
lished by American Thoracic Society/European Respira-
tory Society/Japanese Respiratory Society/Latin American 

Thoracic Association (ATS/ERS/JRS/ALAT) in September 
2018 provided new criteria for UIP patterns observed on 
HRCT.1 A UIP pattern on HRCT is characterized by fea-
tures of honeycombing, with or without peripheral traction 
bronchiectasis or bronchiolectasis, and subpleural and basal 
predominance. A probable UIP pattern on HRCT consists of 
reticulation with peripheral traction bronchiectasis or bron-
chiolectasis, subpleural and basal predominance, and pos-
sibly mild ground glass opacities. In the appropriate clinical 
context, the presence of a typical or probable UIP pattern 
on HRCT is sufficient for a diagnosis of IPF to be made.1  
In considering whether a surgical lung biopsy should be 

Figure 1. The healthy lung (A) and lung damage in IPF (B).a
aSource: National Heart, Lung, and Blood Institute; National Institutes of Health; US Department of Health and Human Services.6
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performed in patients with other patterns on HRCT, it is 
important to consider whether the benefits of securing a 
more confident diagnosis outweigh the risks of conducting 
the procedure in that patient.1,10 A review of medical records 
from more than 32 000 patients with ILDs in the United 
States found that in-hospital mortality was 1.7% following 
elective surgical lung biopsies and 16% following nonelec-
tive procedures.11 The risks of a surgical lung biopsy are 
greater in patients who are older or have more severe physi-
ological impairment or comorbidities.10,11,12

Epidemiology

IPF is more common in men than in women and typically 
presents in the sixth or seventh decade.13-15 Similar to 
COPD, about 70% of patients with IPF have a history of 
cigarette smoking.13-15 The reported incidence and preva-
lence of IPF vary widely depending on ascertainment and 
reporting methods. Based on a claims-based algorithm, the 
incidence of IPF in the United States has recently been esti-
mated at 5.6 per 100 000 person-years.16

IPF rarely occurs in isolation: almost all patients with IPF 
have at least 1 comorbidity, and many have several.17-20 
Common comorbidities include pulmonary hypertension, 
COPD, emphysema, gastroesophageal reflux disease (GERD), 
diabetes mellitus, and ischemic heart disease.17-20

Clinical Course

IPF has a variable clinical course. Some patients progress 
rapidly to death, whereas others experience a more gradual 

decline in lung function. A subset of patients suffer acute 
respiratory deteriorations, accompanied by new alveolar 
abnormalities, which are often of unknown cause. These are 
known as acute exacerbations and are associated with very 
high morbidity and mortality.21 Overall, the prognosis for 
patients with IPF is poor; data collected in the United States 
prior to the availability of drugs that slow the progression of 
IPF showed that the typical survival interval after diagnosis 
was 3 to 5 years.22,23

Treatment of IPF

Pharmacological Therapy

Until 2014, treatment of IPF focused on immunosuppres-
sant therapy (despite a lack of evidence to support its effi-
cacy or safety in this patient population), supplemental 
oxygen, and supportive care. In 2014, the results of the 
PANTHER-IPF trial showed that triple therapy with predni-
sone, azathioprine, and N-acetylcysteine, which at the time 
was widely regarded as being the standard of care for IPF, 
was in fact associated with an increased risk of hospitaliza-
tions and death.24 Chronic use of immunosuppressants is no 
longer recommended in patients with IPF, but steroids may 
be used in cases of acute respiratory deterioration.25 Results 
from the N-acetylcysteine monotherapy and placebo groups 
of the PANTHER-IPF trial showed that N-acetylcysteine 
had no effect on reducing lung function decline26; however, 
an exploratory analysis suggested that it may have an effect 
in patients with a particular genotype,27 and additional 
research on this agent is underway.

Drug development for IPF has focused on compounds 
believed to target fundamental pathways of fibrosis. After 
decades of failed clinical trials,28 2 drugs, nintedanib and 
pirfenidone, were shown in large randomized placebo- 
controlled trials to slow decline in lung function, with an 
acceptable safety and tolerability profile, and were approved 
by the US Food and Drug Administration in 2014.29,30 The 
latest ATS/ERS/JRS/ALAT clinical practice guidelines for 
the treatment of IPF, issued in July 2015, gave conditional 
recommendations for the use of nintedanib and pirfenidone, 
indicating that they would be an appropriate choice for a 
majority of patients, while recognizing that different choices 
will be appropriate for individual patients, and that the val-
ues and preferences of the patient should be considered 
when making decisions regarding their care.31 A conditional 
recommendation was also given for the use of anti-acid 
medications in patients with IPF and asymptomatic GERD, 
based on very low-quality evidence (no randomized con-
trolled trials),31 but the risk-benefit of anti-acid medications 
in patients with IPF remains unknown, and there is some 
evidence that anti-acid medication use is associated with an 
increased risk of infection.32-34 The guidelines contained 
strong or conditional recommendations against several 

Figure 2. High-resolution computed tomography scan of 
individual with idiopathic pulmonary fibrosis.a Key features 
include a diffuse process affecting both lung fields with subpleural 
reticulation (fine lines heading into the lung from the periphery) 
and honeycomb cysts. The disease is located predominantly at 
the bases of the lung. There is a paucity of ground glass opacities 
(haziness that does not obscure the underlying lung architecture).
aSource: Pulmonary Fibrosis Foundation.
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pharmacotherapies that had been shown to be ineffective as 
therapies for IPF, including drugs approved for use in other 
indications such as bosentan, ambrisentan, sildenafil, and 
warfarin.31

Nintedanib and pirfenidone are believed to inhibit  
fundamental pathways of fibrosis. Nintedanib is an intra-
cellular inhibitor of tyrosine kinases, including the fibro-
blast growth factor receptor, platelet-derived growth factor 
receptor, and vascular endothelial growth factor (VEGF) 
receptor, as well as the nonreceptor members of the Src 
family.35,36 Nintedanib interferes with fibroblast prolifera-
tion, migration, and differentiation and the secretion of 
extracellular matrix components in the lung and has demon-
strated antifibrotic and anti-inflammatory properties in ani-
mal models of lung fibrosis.35 The mechanism of action  
of pirfenidone in IPF is not fully understood. However, at 
high doses, pirfenidone has demonstrated antifibrotic, anti-
inflammatory, and antioxidant properties in in vitro and in 
vivo models of lung fibrosis and been shown to inhibit 
fibroblast proliferation and differentiation and the synthesis 
of collagen.37

Data from the 2 INPULSIS trials of nintedanib38 and the 
ASCEND trial of pirfenidone39 in patients with IPF and 

mild or moderate impairment in lung function (forced vital 
capacity [FVC] > 50% predicted) at baseline showed that 
these drugs reduced the rate of decline in FVC over 1 year 
by approximately 50%. Key inclusion and exclusion crite-
ria in these trials are summarized in Table 1.38-40 Both nint-
edanib and pirfenidone reduced FVC decline consistently 
across subgroups defined based on a variety of baseline 
characteristics, including age, gender, race, and FVC% pre-
dicted.33,34,41-50 Importantly, a post hoc analysis of pooled 
data from the 2 INPULSIS trials showed that patients with 
IPF and preserved lung volume (FVC > 90% predicted) at 
baseline had the same rate of FVC decline over 1 year and 
received the same benefit from nintedanib as patients with 
more impaired lung volume.45 In addition, a pooled analysis 
of data from 3 phase III trials of pirfenidone (ASCEND and 
the CAPACITY studies) showed that patients whose lung 
function had declined showed a benefit of continued 
treatment.51

One potentially valuable benefit of pharmacological 
therapy for IPF is to decrease the risk of acute worsenings 
in respiratory function. Nintedanib had a statistically sig-
nificant effect on reducing the rate of investigator-reported 
acute exacerbations in the phase II TOMORROW trial52 

Table 1. Summary of Key Inclusion and Exclusion Criteria in the INPULSIS Trials of Nintedanib, the CAPACITY Trials of Pirfenidone, 
and the ASCEND Trial of Pirfenidone.38-40

INPULSIS Trials of Nintedanib 
150 mg bid

CAPACITY Trials of Pirfenidone 
399 mg tid and Pirfenidone 801 

mg tid
ASCEND Trial of Pirfenidone 801 

mg tid

Inclusion criteria
 Age ≥40 Years 40-80 Years 40-80 Years
 Time since IPF diagnosis <5 Years <4 Years 6-48 Months
 FVC ≥50% Predicted ≥50% Predicteda 50%-90% Predicted
FEV

1
/FVC ratio ≥0.7 ≥0.7 ≥0.8

 DLco 30%-79% Predicted ≥35% Predicteda 30%-90% Predicted
 Radiological features Honeycombing and/or a 

combination of traction 
bronchiectasis and reticulation 
in the absence of atypical 
features of UIP on HRCT

Definite UIP on HRCT, or 
probable UIP on HRCT plus 
definite or probable UIP on 
surgical lung biopsy

HRCT findings of definite UIP or 
possible UIP confirmed by surgical 
lung biopsy. Extent of fibrotic 
changes (honeycombing, reticular 
changes) greater than extent of 
emphysema on HRCT scan

6MWT distance — ≥150 m ≥150 m
Exclusion criteria
 Lung transplant Likely to receive lung transplant 

during the study
Likely to receive lung transplant 

during the study
Likely to receive lung transplant 

during the study
 Excluded medications Prednisone >15 mg/d, 

N-acetylcysteine; 
cyclophosphamide, 
cyclosporine A, pirfenidone, 
azathioprine, or any 
investigational drug

Use of any drug for the 
treatment of IPF except for 
short courses of azathioprine, 
cyclophosphamide, 
corticosteroids, or 
acetylcysteine

Use of any investigational, 
cytotoxic, immunosuppressive, 
cytokine-modulating, or receptor 
antagonist medications; daily use 
of fluvoxamine or sildenafil

Abbreviations: 6MWT, 6-minute walk test; DLco, diffusion capacity of the lung for carbon monoxide; FEV
1
, forced expiratory volume in 1 s; FVC, 

forced vital capacity; HRCT, high-resolution computed tomography; IPF, idiopathic pulmonary fibrosis; UIP, usual interstitial pneumonia.
aPatients were also required to have FVC and/or DLco ≤90% predicted.
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and in INPULSIS-2, but not in INPULSIS-1.38 Based on 
pooled data from the INPULSIS trials, the incidence rate of 
investigator-reported acute exacerbations was 5.3 versus 
8.2 per 100 patient-years in patients treated with nintedanib 
versus placebo (risk ratio = 0.65; 95% CI = 0.40, 1.04;  
P = 0.07).53 In a pooled analysis of ASCEND and the 2 
CAPACITY studies, patients treated with pirfenidone had a 
lower risk of respiratory-related hospitalization over 1 year 
compared with those on placebo (hazard ratio = 0.52; 95% 
CI = 0.36, 0.77; P = 0.001).54 There is no evidence to sug-
gest that nintedanib or pirfenidone should be stopped dur-
ing an acute exacerbation or during hospitalization. Pooled 
clinical trial data also suggest that nintedanib and pirfeni-
done improve life expectancy in patients with IPF.55,56

Meta-analyses evaluating pharmacotherapies across 
multiple studies suggest that nintedanib and pirfenidone 
have similar effects on reducing FVC decline.57-59 It is 
important that clinicians explain to patients that therapies 
for IPF slow but do not halt progression of the disease. 
Regardless of which therapy is chosen, early treatment of 
IPF is important to preserve lung function because lung 
function that is lost to fibrosis cannot be recovered with cur-
rent therapies. It is also important to note that in clinical 
trials, neither nintedanib nor pirfenidone was associated 
with a significant improvement in clinical symptoms38,39; 
therefore, patients should be made aware that they may not 
see a change in their cough or shortness of breath as a con-
sequence of treatment.

Given that IPF continues to progress in patients treated 
with nintedanib or pirfenidone, there is great interest among 
clinicians in whether a combination of these drugs could be 
used to provide greater efficacy. Trials of combinations of 
nintedanib and pirfenidone suggest that there is no pharma-
cokinetic interaction between these drugs60 and that com-
bination therapy has a safety profile consistent with the 
adverse event profiles of the individual drugs.61,62 There 
was some evidence that nintedanib with add-on pirfenidone 
was associated with a reduced rate of FVC decline com-
pared with nintedanib alone, but this finding should be 
interpreted with caution given the small number of patients 
included in the analysis (n = 104) and the short duration of 
treatment (12 weeks).61 Further data are needed on the risk-
benefit profile of combination therapy with nintedanib and 
pirfenidone.

Nintedanib and pirfenidone have predominantly been 
investigated in patients with mild or moderate impairment in 
lung function, and more data are needed on the efficacy and 
safety of these drugs in patients with advanced disease. Data 
from the open-label INPULSIS-ON study of nintedanib and 
RECAP study of pirfenidone suggest that the efficacy and 
safety of these treatments are similar in patients with severe 
lung function impairment (FVC ≤50% predicted in 
INPULSIS-ON and FVC <50% and/or DLco <35% predic-
ted in RECAP) as in those with less advanced disease.63,64 

In the INSTAGE trial, which enrolled patients with IPF and 
DLco ≤35% predicted, the decline in FVC over 24 weeks in 
patients treated with nintedanib alone was similar to that 
observed in patients with less advanced disease in the 
INPULSIS trials.65 Treatment with nintedanib plus sildenafil 
did not provide a significant benefit on health-related quality 
of life compared with nintedanib alone but was associated 
with a reduction in FVC decline.65 The efficacy and safety of 
pirfenidone plus sildenafil in patients with DLco ≤40% pre-
dicted are under investigation.66

Management of Side Effects of IPF Therapy

The most common side effects associated with therapies for 
IPF are gastrointestinal events.67,68 Pooled data from the 
TOMORROW and INPULSIS trials showed that the most 
common adverse event associated with nintedanib 150 mg 
twice a day was diarrhea, which was reported in 61.5% of 
patients treated with nintedanib versus 17.9% treated with 
placebo and led to treatment discontinuation in 5.3% of 
patients treated with nintedanib.55 In most patients, the gas-
trointestinal adverse events associated with nintedanib can 
be managed through dose reduction (to 100 mg twice a 
day), treatment interruption, and measures to manage symp-
toms (eg, use of loperamide).29 The most common adverse 
event associated with pirfenidone in the CAPACITY and 
ASCEND trials was nausea (reported in 35.5% of patients 
treated with pirfenidone 2403 mg/d, the recommended dose 
for treatment of IPF, vs 15.1% of patients in the placebo 
group).43 Gastrointestinal toxicity associated with pirfeni-
done can be managed through dose reductions or treatment 
interruptions.30 Taking pirfenidone after meals may also be 
helpful.68 Photosensitivity and rash are also reported with 
pirfenidone, mostly within the first 6 months.68 In the 
CAPACITY and ASCEND trials, rash was reported in 
29.2% of patients treated with pirfenidone versus 9.0% of 
patients treated with placebo.43 Patients should be advised 
to minimize sun exposure by wearing sunscreen and protec-
tive clothing.30

Nintedanib and pirfenidone may cause elevations in 
liver enzymes (alanine aminotransferase and aspartate ami-
notransferase) and bilirubin.29,30 Liver function tests should 
be conducted on treatment initiation and at regular intervals 
during treatment. Dose modification or treatment discon-
tinuation may be required. In most cases, these reverse the 
hepatic enzyme elevations, but cases of drug-induced liver 
injury have been observed.29,69,70 Importantly, data from 
clinical trials have shown that the dose adjustments used to 
manage adverse effects did not have a significant impact on 
the efficacy of nintedanib or pirfenidone in reducing FVC 
decline.55,71,72

Safety data collected in real-world clinical practice73-79 
appear to be consistent with the adverse events observed in 
clinical trials and described in the product labels. In a chart 
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review of 186 patients at a single US center, the proportions 
of patients who discontinued pirfenidone or nintedanib 
because of an adverse drug reaction were similar to those 
observed in clinical trials (20.9% and 26.3%, respectively), 
with gastrointestinal problems being the events most likely 
to lead to discontinuation.75

Additional Warnings and Precautions

Nintedanib is not recommended for use in patients with 
moderate or severe hepatic impairment (Child-Pugh B or 
C).29 A lower dose (100 mg twice a day) is recommended in 
patients with mild hepatic impairment (Child-Pugh A).29 
Pirfenidone is not recommended in patients with severe 
hepatic impairment and should be used with caution in 
patients with mild or moderate hepatic impairment.30

Because of its inhibition of the VEGF receptor, ninte-
danib is associated with a risk of bleeding and should be 
used in patients with known bleeding risk only after careful 
consideration of the potential benefit and risk.29 In the 
INPULSIS trials, bleeding adverse events were reported in 
10.3% and 7.8% of patients treated with nintedanib and pla-
cebo, respectively, with epistaxis and contusion being the 
most frequently reported bleeding events.71 Postmarketing 
safety data collected in the United States found an incidence 
of bleeding events similar to that observed in the INPULSIS 
trials (119 vs 118 per 1000 patient-years).77 Inhibition of 
VEGF has also been linked to an increased risk of gastroin-
testinal perforation.80 In light of this, nintedanib should be 
used with caution in patients with recent abdominal surgery 
or diverticular disease or those who are receiving cortico-
steroids or nonsteroidal anti-inflammatory drugs and should 
be discontinued if perforation develops.29

Arterial thromboembolic events have been reported 
infrequently in patients treated with nintedanib.29,71 
Nintedanib should be used with caution in patients at higher 
cardiovascular risk, including those with known coronary 
artery disease.29 In the INPULSIS trials, similar proportions 
of patients treated with nintedanib and placebo had cardiac 
disorder adverse events (10.0% and 10.6%, respectively) or 
serious cardiac disorder adverse events (5.0% and 5.4%, 
respectively), but events reported as a myocardial infarction 
or acute myocardial infarction were reported in a higher 
proportion of patients treated with nintedanib than placebo 
(1.6% vs 0.5%).71 Postmarketing safety data collected in the 
United States showed an incidence of myocardial infarction 
lower than that reported in nintedanib-treated patients in the 
INPULSIS trials (10 vs 17 per 1000 patient-years).77

Pharmacokinetics and Drug-Drug Interactions

The pharmacokinetics of nintedanib have been studied in 
healthy volunteers, patients with IPF and patients with lung 
cancer.29 After oral administration, peak blood levels occur 

within 2 to 4 hours, exhibiting an absolute bioavailability of 
5%, largely related to transport mechanisms and extensive 
first-pass metabolism.81 Bioavailability increases by 20% 
when given with food. The volume of distribution is more 
than 1000 L, suggesting significant tissue distribution.81 
Nintedanib is 98% bound to albumin. The predominant 
metabolism is via hydrolytic cleavage by esterases resulting 
in a carboxylate, which is glucuronidated by UGT enzymes. 
Whereas little biotransformation of nintedanib occurs via 
CYP pathways, it is a substrate for P-glycoprotein (P-gp). 
More than 90% of the dose is excreted via the biliary/fecal 
route.81 Mild and moderate hepatic impairment signifi-
cantly affect drug clearance, whereas mild/moderate renal 
dysfunction has little effect. Tobacco smoking increases 
clearance by 20%.82 Nintedanib exhibits a half-life of ~10 
hours, and steady state is achieved after 1 week of regular 
dosing.81,83 Coadministration of P-gp/CYP3A4 inhibitors 
(eg, ketoconazole, erythromycin) increases nintedanib 
exposure,84 and patients should be monitored closely for 
tolerability of nintedanib.29 Coadministration of P-gp/
CYP3A4 inducers (eg, rifampicin, St John’s wort) decrease 
nintedanib exposure84 and should be avoided.29

The absolute oral bioavailability of pirfenidone has not 
been determined in humans. Peak blood levels are achieved 
within 4 hours, and food decreases absorption by ~15%.85 
The half-life of pirfenidone is short—3 hours—thus, the  
3 times daily administration. Plasma protein binding is 
modest (58%), with a volume of distribution of 60 to 70 L. 
In vitro profiling studies suggest that pirfenidone is primar-
ily metabolized in the liver by CYP1A2 and multiple other 
CYPs (CYP2C9, 2C19, 2D6, 2E1), resulting in multiple 
metabolites, of which 5-carboxy-pirfenidone is present in 
plasma in significant quantities. In vitro data suggest that 
these metabolites are not pharmacologically active. Kidney 
disease increases levels of pirfenidone and 5-carboxy- 
pirfenidone. Moderate (eg, ciprofloxacin) and strong (eg, 
fluvoxamine) inhibitors of CYP1A2 increase pirfenidone 
exposure and may alter its adverse event profile.30 Use of 
strong CYP1A2 inhibitors should be avoided; if this is not 
possible, the dose of pirfenidone should be reduced to 267 
mg 3 times a day.30 If use of ciprofloxacin 750 mg twice a 
day cannot be avoided, the dose of pirfenidone should be 
reduced to 534 mg three times a day.30 Coadministration of 
CYP1A2 inducers may decrease pirfenidone exposure and 
should be avoided.30

Overall Care of Patients With IPF

Putting a patient on nintedanib or pirfenidone may slow 
worsening of their symptoms but will not make their symp-
toms get better. Management of symptoms—particularly 
dyspnea, cough, and fatigue—is important for preserving 
quality of life in patients with IPF but is extremely chal-
lenging given the lack of evidence-based therapies.86,87 
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Other causes of dyspnea such as concurrent COPD or heart 
disease should be addressed. Smoking cessation and immu-
nizations for common respiratory diseases such as pneumo-
nia and influenza should be implemented where needed. 
The 2011 ATS/ERS/JRS/ALAT guidelines strongly recom-
mended the use of supplemental oxygen in patients with 
IPF and significant resting hypoxemia.25 These guidelines 
also recommend pulmonary rehabilitation as part of the 
management of IPF,25 given its potential to improve exer-
cise capacity, dyspnea, and quality of life.88 Lung transplant 
is an option for a minority of patients with IPF, and patients 
should be evaluated for transplant at an early stage to maxi-
mize their chances of being eligible.25,89

Cost of IPF and Its Treatment

Based on a recent systematic review, the estimated annual 
cost of health care resource use in patients with IPF in the 
United States was approximately $20 000 per patient, which 
was 3 times higher than the national average health care 
resource use.90 Acute exacerbations and associated hospi-
talizations are the key cost drivers. The mean cost of an 
IPF-related hospitalization has been estimated at $16 812.91 
Nintedanib and pirfenidone are expensive drugs, typically 
approaching $10 000/month retail cost in the United 
States (http://www.goodrx.com). However, a recent cost- 
effectiveness analysis suggested that use of nintedanib may 
be associated with a reduction in medical costs, driven by 
fewer acute exacerbations.92 An analysis conducted in the 
United Kingdom (a single-payer system) suggested that 
nintedanib and pirfenidone are comparable in terms of costs 
and benefits on health-related quality of life.59

Relevance to Patient Care and Clinical 
Practice

Familiarity with this uncommon but impactful disease will 
assist the pharmacist in caring for patients with IPF. 
Medication compliance, addressing drug interactions with 
IPF therapies, smoking cessation, immunizations, and opti-
mizing regimens for comorbidities such as COPD and 
GERD are key. In some settings, the pharmacist may be 
involved in formulary restrictions for IPF therapies; thus, 
understanding the disease and terminology to distinguish 
IPF from other ILDs will assist them in applying evidence-
based guidelines to the drug approval process. Medication 
compliance is paramount for IPF because it is one of the 
most common lung diseases for which lung transplant is 
undertaken, and patients being screened for eligibility for 
lung transplant are excluded if significantly noncompliant 
with medications.

Nintedanib and pirfenidone are usually initiated on an 
outpatient basis through specialty pharmacies or other spe-
cialty distributors. If patients have commercial insurance, 

they may be eligible for the manufacturers’ copay programs. 
If the patient has government insurance, they may be eligi-
ble for copay assistance through independent foundations. 
Patients who are uninsured or underinsured may be eligible 
for assistance through the Boehringer Ingelheim Cares 
Foundation Patient Assistance Program93 or the Genentech 
Access to Care Foundation.94

Prior to initiating nintedanib or pirfenidone, pharmacists 
should highlight any potential drug-drug interactions or 
clinical issues (eg, renal or hepatic impairment) that may 
necessitate dose adjustment and counsel the patient regard-
ing side-effects that may occur and how these should be 
managed. Utilizing dose reduction, or treatment interrup-
tion followed by dose reduction and uptitration, can help 
patients tolerate these drugs.

In the hospital setting, pharmacists can help manage 
drug therapy for IPF, including monitoring side-effects of 
courses of systemic corticosteroids given to treat an acute 
exacerbation. Because drug regimens are often complex in 
these patients, detailed medication reconciliation can be of 
significant value. Pharmacists may also be asked to assist 
with “patient taking own medications” procedures for the 
IPF therapies, which may not be on hospital formularies. 
There are no standard recommendations on whether to con-
tinue IPF therapies during hospitalization.

Education and emotional support are important compo-
nents of the care of patients with IPF.95 Clinical pharmacists 
can assist patients with accurate information on their dis-
ease and its management and direct them to other reliable 
resources and care centers such as those provided by the 
Pulmonary Fibrosis Foundation (http://www.pulmonary 
fibrosis.org). The American Thoracic Society provides a 
useful website on pulmonary rehabilitation, including a list 
of accredited programs (http://www.livebetter.org). In dis-
cussions with patients, pharmacists should be mindful that 
patients will likely have read material about IPF on the 
internet that may be inaccurate or outdated96 and may be 
highly fearful about their future. The timing and nature of 
palliative care should be individualized to the patient’s 
needs.97 Pharmacists involved in hospice care may encoun-
ter patients in whom profound dyspnea, high oxygen 
requirements, and the use of narcotics are common.

Summary

IPF is a progressive and ultimately fatal lung disease that 
usually affects middle-aged/elderly patients with several 
comorbidities. Nintedanib and pirfenidone are approved 
treatments for IPF, which slow the rate of decline in lung 
function. In addition to pharmacological therapy, manage-
ment of IPF should include smoking cessation, vaccina-
tions, and supportive care such as patient education, 
pulmonary rehabilitation, and the use of supplemental oxy-
gen when required as well as optimizing the management of 

http://www.goodrx.com
http://www.pulmonaryfibrosis.org
http://www.pulmonaryfibrosis.org
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Pleasants and Tighe 1245

comorbidities. Familiarity with this uncommon disease and 
its management will assist the pharmacist in caring for 
patients with IPF.
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