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Strategies to Manage Costs
in Idiopathic Pulmonary Fibrosis

Gary M. Owens, MD

diopathic pulmonary fibrosis (IPF) is a complex, progres-
sive disease, challenging to diagnose, due to the need to
exclude alternative diagnoses, and challenging to manage."?
While it has a histopathologic pattern of usual interstitial
pneumonia (UIP)—characterized by diffuse fibrosis and scarring of
the interstitium—its etiology is unknown and its natural history is
variable and unpredictable. IPF is characterized by worsening dyspnea,
declining lung function, nonspecific respiratory symptoms, a wide
array of associated multiple comorbidities, and a varied clinical
course randomly punctuated by episodes of acute exacerbations.!?
In most patients, the disease progresses with a gradual worsening
of lung function over years. However, a minority of patients may
remain stable or decline rapidly, with some experiencing episodes
of acute respiratory worsening despite previous stability.'
IPF primarily impacts middle-aged to older adults, most with
a history of cigarette smoking.! The disease is typically fatal, with
median survival estimated at 3 to 5 years from the initial diagnosis.?
However, male gender is associated with a higher incidence of
disease, higher mortality, and shorter survival time after diagnosis.
Itis interesting to note that among newly diagnosed patients with
Medicare, the majority tend to be white (91%) and female (54%).**
These data, compared with previous studies, showed an unusually
higher proportion of female patients. This may be due to limitations
in coding in the Medicare database. Over the past decade, Medicare
data and death certificate data have also shown a trend toward
increasing prevalence of IPF among Americans older than 65 years,
with increasing survival.>*¢ This trend may be partly attributed
to the aging population, increased awareness of the disease, and
improved guidelines in defining and diagnosing the disease.**
Therise in incidence is coupled with the usual high cost of treating
chronic conditions and the comorbidities that follow, along with
the typical health concerns that go along with aging. In the case of
IPF, the complexity of reaching a confirmed diagnosis and the need
for managing complications and concomitant comorbidities makes
managing patients with IPF cost intensive and resource intensive.**
Additionally, IPH has 2 costly treatment options: lung transplant
or a choice of 2 recently approved pharmacologic treatments for

ABSTRACT

Idiopathic pulmonary fibrosis (IPF) is a diagnostically challenging disease.
Clinicians are faced with the need to exclude alternative diagnoses,
limited treatment and management guidelines, and few treatment
options. Patients with IPF have significantly increased healthcare usage
compared with similar patients without the disease. Medicare estimates
for this disease are as high as $3 billion, not including cost of treatment.
The disease, characterized by worsening dyspnea, declining lung function,
nonspecific respiratory symptoms, and a varied clinical course randomly
punctuated by episodes of acute exacerbations, is also accompanied by

a host of comorbid conditions that contribute significantly to increased
healthcare usage and cost. The comorbidities, which increase impairment
and disability, and compromise patient quality of life and survival, include
pulmonary and cardiac conditions, sleep apnea, gastroesophageal reflux
disease, depression and anxiety, and lung cancer. Until recently, palliative
care and lung transplant were the only options for management of IPF.
Without a lung transplant, the median survival was estimated at 3 to

5 years from the initial diagnosis. Newer treatments, pirfenidone and
nintedanib, demonstrate a modest effect on slowing decline in lung
function in patients with IPF. Both were approved for the treatment of IPF
in 2014. As potentially effective therapies emerge, attention should be
given to healthcare resource usage and healthcare processes that ensure
patient-centered management with sustainable, cost-effective, and
quality care. As such, it is imperative that a structured, comprehensive,
multidisciplinary management approach is used in the treatment and
management of IPF and its associated comorbidities to limit costs and
provide effective and quality healthcare.
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IPE.M As such, itis important to understand the economic burden
associated with the disease and understand the impact on budgets
from the only approved pharmacologic treatments, with no generic
substitutions available.

Cost of Care

An examination of health resource usage and costs indicates
that patients with IPF have significantly increased healthcare
usage compared with demographically matched controls and
incur substantial costs to payers both before and after the time of
diagnosis. As determined through administrative claims, the cost
of managing the 158,000 patients with IPF covered by Medicare in
2011 was estimated at almost $3 billion, not including cost of drug
treatment; $1.8 billion specifically was attributed to IPF and its
associated comorbidities.’ Between 2000 and 2011, patients with
IPF used hospitals and emergency departments almost twice as
often with an 82% higher risk of hospitalization (28.8% vs 15.8%)
and an 82% greater chance of an emergency department visit (23.9%
vs 13.1%). Similarly, total healthcare costs were 72% higher ($10,124
vs $5888) compared with matched controls. One year after initial
diagnosis, patients with IPF had a 134% higher risk of hospitaliza-
tion (48.7% vs 20.8%) and a 126% higher chance of an emergency
department visit (39.6% vs 17.5%), compared with the control
group. The cost difference between the 2 groups nearly doubled
in the first year after diagnosis, with patients with IPF incurring
134% higher total healthcare usage costs ($20,887 vs $8932), not
including medication costs.’ Inpatient services accounted for half
of the medical costs in patients with IFP, and these costs doubled
in the first year after a diagnosis of IPF was confirmed."” Similar
results were found using US claims databases, with direct annual
costs, not including medication costs, totaling $26,378 per patient
with IPF compared with $12,124 per control patient.'

Another recent retrospective analysis looked at claims incurred
between 2006 and 2011 from a national commercial claims database
of 1735 patients with IPF. The analysis confirmed the need for
appropriate management of episodes of IPF acute exacerbations
to help slow disease progression, reduce associated morbid-
ity and mortality, and mitigate costs.” Based on the claims data,
38.6% of patients with IPF had at least 1 all-cause hospitalization,
10.8% had IPF-related hospitalizations, and 72.1% had suspected
IPF exacerbations leading to urgent outpatient visits during the
first year after an IPF diagnosis. The average cost per IPF-related
hospitalization was $16,812, and the average cost per exacerbation
requiring hospitalization was $14,731. Furthermore, the cumulative
risk of each event occurring increased over time. In this group of
patients, costs of exacerbations requiring hospitalization, amount-
ing to $1.5 million per year, accounted for almost 46% of the total
exacerbation-associated costs. However, the costs of exacerbation
not requiring hospitalization, at $444 per event, totaled to 54% for

a $1.7 million cost per year because of the high rate of exacerbation
and occurrence. These data show the significant need to effectively
define and identify acute exacerbations in IPF, and to distinguish
these exacerbations from IPF-associated comorbidities to curtail
the associated high cost of healthcare usage.”

Contributors to Cost

Several comorbidities are associated with IPF, and most patients
with IPF will have at least 1 secondary complication that will increase
their impairment and disability, resulting in further compromise
to their quality of life and potentially impacting survival. A claims
data study of Medicare beneficiaries (5%, 3.7 million people) from
2000 to 2011 found that, in the 1 year before diagnosis, patients
with IPF (n = 7855) were more likely to suffer from other pulmo-
nary conditions, such as chronic obstructive pulmonary disease
(COPD) (41.0% vs 13.5%) and respiratory infections (33.1% vs 13.3%),
compared with control patients (n = 38,856).° In fact, all selected
comorbidities were more common in the IPF group than in the
control group (P <.01). Comorbidities with the highest comparative
prevalence ratio (PR) included pulmonary hypertension (PR=4.9),
pneumonia (PR =3.7), pulmonary embolism (PR =3.1), COPD (PR =
3.0), lung cancer (PR = 2.8), sleep apnea (PR = 2.7), and congestive
heart failure (CHF) (PR =2.2).°

Some comorbidities, such as pneumonia, CHF, and pulmonary
embolism, may present acutely and are often difficult to distinguish
from an acute exacerbation of the disease.”® An acute exacerbation
of IPF is an unexplained, sudden acceleration of the underlying
fibrotic disease and unpredictable deterioration. Identifiable causes
of deterioration, such as infection, pulmonary embolism, or heart
failure, must be excluded.® The exact frequency of exacerbations
is unknown because of the lack of consensus in definitions and
diagnostic criteria for these exacerbations. It is estimated that
exacerbations occur in 5% to 15% of patients per year.” One predictor
of exacerbations in these patients is declining forced vital capacity
(FVC). Also, acute infections may cause respiratory decline in patients
with IPF that behaves similarly to an exacerbation. It is agreed that
patients with acute exacerbations have an especially poor prognosis,
with retrospective intensive care unit studies reporting mortality
rates as high as 85%.""'® The most commonly reported cause of
mortality in patients with IPF is respiratory complications, usually
because of an acute exacerbation.”

Other significant comorbidities associated with IPF include
gastroesophageal reflux disease (GERD), present in up to 90%
of patients with IPF, which is associated with a worsening or
exacerbation of IPF.? Depression and anxiety are observed in about
a quarter of patients with IPF and are associated with increased
dyspnea and pain, poor sleep quality, and reduced FVC. The use of
antidepressants in this patient population is therefore widespread.?'
Obstructive sleep apnea is reported in up to 88% of these patients.”
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Patients with IPF have a 7-fold increase in the risk of developing
lung cancer, with squamous cell carcinoma and adenocarcinoma
being most common.??*? Finally, venous thromboembolism
occurs at an incidence 34% higher than in the general population
and higher than disease-matched controls, with emphysema or
lung cancer necessitating the use of anticoagulants and other
medications to prevent or treat thromboembolic events.? Other
common comorbidities include pulmonary infection, bronchitis,
asthma, heart disease (including heart failure, myocardial infarction,
atrial fibrillation, and coronary artery disease), and cerebrovascular
disease, among others. These comorbid conditions, along with cough
and dyspnea, the most prominent symptoms of IPF, contribute
significantly to the impairment and disability in patients with
IPF, further compromising their survival and quality of life, and
ultimately increasing the cost of treatment and care.™

Treatment of these comorbid conditions has not been well
studied."* However, appropriate identification and treatment of
comorbidities may help result in improved survival and quality of
life for selected comorbid conditions such as GERD. Unfortunately,
there are limited data and guidance available on the management
of comorbidities in patients with IPF. Because of the varied course
of the disease and the presence of comorbidities and periods of
adverse events that may necessitate aggressive treatment, there is
no single central IPF treatment strategy. Often, the combination
of comorbid conditions and patient health status requires an
individualized approach to management.” The high prevalence
of comorbidities associated with IPF suggests that comorbidities
are important contributors to the increased healthcare usage and
cost associated with an IPF diagnosis. IPF management needs to
continually evolve over the course of the disease to slow down
disease progression and maximize quality of life and health status.

Cost-Effective Treatment

Until 2014, the only available treatment for IPF, apart from a lung
transplant, was palliative care and management of comorbidities
to improve patient quality of life."' In 2014, the US Food and Drug
Administration (FDA) approved pirfenidone and nintedanib for IPF,
each ata cost of almost $100,000 per patient per year.'"! Additionally,
treatments such as N-acetylcysteine are known to be used off-label
in clinical practice.?® The efficacy of all 3 of these treatments was
evaluated based on a systemic review of phase 2 and 3 randomized
controlled trials in adults with IPF.?® Based on the 9 studies included
in this meta-analysis, pirfenidone and nintedanib demonstrated
greater effectiveness in slowing the decline in FVC compared with
placebo after 1year of treatment (pirfenidone vs placebo: difference
=0.12liter (L), 95% confidence interval [CI], 0.03-0.21L; nintedanib
vs placebo: difference = 0.11L, 95% CI, 0.00-0.22 L). N-acetylcysteine
did not demonstrate any significant efficacy compared with placebo.
Furthermore, treatment with pirfenidone demonstrated a lower

risk of decline in percent predicted FVC of >10% over 1 year (odds
ratio [OR],0.58; 95% CI, 0.40-0.88). All-cause mortality was reduced
with pirfenidone compared with placebo over 1year (hazard ratio
[HR], 0.52; 95% CI, 0.28-0.92). A survival advantage in comparison
to placebo was not seen with nintedanib (HR, 0.70; 95% CI, 0.32-
1.55), or N-acetylcysteine (HR, 2.00; 95% CI, 0.46-8.62).% Treatment
with pirfenidone has been suggested to improve life expectancy
in patients with IPF compared with best supportive care (BSC).* A
sub-analysis of data from 2 randomized clinical studies (ASCEND
and CAPACITY), an open-label extension study (RECAP), and the
Inova Fairfax Hospital database calculated the mean life expectancy
for patients with IPF being treated with pirfenidone at 8.72 (95%
CI, 7.65-10.15) years compared with 6.24 (5.38-7.18) years with BSC.
This was an improvement in life expectancy of 2.47 (1.26-4.17) with
pirfenidone compared with BSC.%

Both FDA-approved agents have demonstrated a modest effect
on slowing decline in lung function in patients with IPF.3*! In
contrast, the PANTHER trial showed that combination therapy
with prednisone, azathioprine, and N-acetylcysteine results in
harm with increased mortality and increased hospitalizations.
However, because the agents are relatively new, there is an absence
of consensus on when to initiate treatment and a dearth of long-
term health outcomes data to support the steep cost associated
with treatment. In the absence of these long-term outcomes data
treatment guidelines, it is imperative that healthcare providers
take all the factors involved in the management of IPF into account,
including the cost of treating declining symptoms and the cost
of comorbidities.*

Optimizing patient care requires a thorough understanding
of the role of new pharmacologic treatments and how they can
change the management of patients and the health-economic
assessment of IPF. One recent trial demonstrated that nintedanib
slowed the decline in lung function independent of the degree of
FVC impairment at baseline. In the study, patients with IPF and
preserved lung volume (FVC >90% predicted) had the same rate of
FVC decline over the following year and received the same benefit
from nintedanib as patients with more impaired lung volume.*
Treatment with nintedanib slowed the annual rate of decline in FVC
in patients with IPF regardless of predicted FVC. Low or worsening
FVC has been shown to be a risk factor for acute exacerbations, and
these patients may be more likely to receive treatment.* There is
evidence that patients with less severe impairment in FVC are not
as likely to receive treatment.** However, there is some rationale to
early treatment initiation, regardless of FVC. The first is that early
treatment initiation can help preserve lung function, potentially
delay disease progression, and potentially increase quality of life. The
second is that FVC percent predicted is not an absolute indicator of
functional lung tissue. In fact, the presence of emphysema increases
FVC by modifying the impact of fibrosis on respiration.®*? These
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findings of the nintedanib study support the concept of initiating
treatment in patients with IPF with preserved lung volumes at the
time of diagnosis, rather than waiting for symptoms of progression.

Optimizing Patient Care

As diagnostic criteria become more refined and accurate and
potentially effective therapies emerge, attention should be given
to healthcare resource usage and healthcare processes that ensure
patient-centered management with sustainable, cost-effective, and
quality care. As such, it is important to implement a structured,
comprehensive, multidisciplinary management approach for the
treatment and management of IPF and its associated comorbidities.
This may help limit costs and provide effective and quality healthcare.
In the case of a chronic condition such as IPF, this includes:

« Structured communication between healthcare professionals
and the patient
« Initiation of care management programs that incorporate

patient counseling and professional support

Importance of Communication

The realization of an IPF diagnosis is daunting, and the complex-
ity of the process leading up to the diagnosis is likely to place
significant stress on an already difficult situation. Before a diagnosis,
approximately 40% of patients with IPF have already consulted 3 or
more medical professionals.” The rapid disease progression may
require that patients make decisions about care management, such
as whether to opt for lung transplantation versus medical therapy.
Unlike cancer or diabetes, educational support for IPF is lacking,
and patients are often completely dependent on their healthcare
team for support, advice, and disease education. As such, effective
communication between the healthcare team and the patient is
critical for patient support and effective treatment of this complex
disease. This communication is greatly improved when the healthcare
provider not only has a thorough understanding of IPF (including
its etiology, associated comorbidities, and treatment options), but
also an understanding of how the course of the disease impacts
the patient on a day-to-day level. A patient-centered care approach
includes informed, activated, participatory patient and family; an
accessible, well-organized, responsive healthcare system; and a
patient-centered communicative clinician who work together to
improve communications that lead to improved health outcomes.”
These factors will ensure that health outcomes are improved through
responding to emotions, exchanging information, managing
uncertainty, enabling patient self-management, fostering healing
relationships, and making decisions together.

Care Management Programs
Care management programs are patient centered and are designed to
improve the health outcomes and reduce cost due to disease-related

complications; this is accomplished through coordinated healthcare
interventions and communications for patients with a specific
medical condition.*®* These programs do so by focusing on a target
population and select factors that contribute to decreased functional
status in patients with chronic diseases.** Most programs center
around the idea that patient education is critical to self-management
and overall treatment success.* Overall, targeted care management
programs for people with rare chronic diseases support a partnership
between healthcare professionals and patients, and develop a plan of
care that focuses on prevention of exacerbations and complications.
The plan aims at empowering the patient and includes®:

» Population identification processes based on demographic
characteristics and healthcare usage

 Evidence-based practice guidelines to ensure consistency in
diagnosis and treatment

« Collaborative practice models using a multidisciplinary team
that includes healthcare professionals and support-service
providers to educate patients on disease management

Patient education, goal setting, and self-management support
through patient counseling. Patient education is focused on
prevention of exacerbations and the importance of treatment
adherence, and uses behavior modification programs and
supplemental services, including home visits, counseling,
and appointment reminders

Process and outcomes measurement using patient satisfaction,
and health and economic outcomes to evaluate the success or
failure of a plan. Outcomes monitored include drug use and
treatment-related adverse events to maximize therapeutic
efficacy and patient outcomes while minimizing drug-related
adverse events and cost

« Routine reporting and feedback from patients, healthcare
professionals, health plan administrators, and ancillary providers

Through patient education, care management programs can also
help to facilitate preventive care, which is critically important in
the management of chronic conditions including IPF. Examples of
preventive care strategies include support for smoking cessation
and incentives for yearly influenza vaccination and 5-yearly pneu-
mococcal vaccination. Another example of how a care management
program can help patients overcome hurdles is seen in a single
center observational study of 40 patients with IPF.* In an attempt
to understand low treatment adherence, the study evaluated the
before and after effects of the following patient counseling measures
with regard to pirfenidone: (1) slow dose titration to a target regimen
and the use of prokinetic agents to lessen gastrointestinal-related
intolerance; and (2) the use of sunscreen, sunlight avoidance, and
dose interruption and reintroduction to minimize skin-related
adverse events. Before the counseling measures, 15% of patients
discontinued treatment within the first 6 months and more than half
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experienced drug-related adverse reactions. Nearly 1 year later that
number dropped to zero after clinician-initiated interventions were
introduced.* The study demonstrated that improved adherence and
compliance can be achieved by specialist nurse and clinician review,
support, and education of the patient. Other common strategies used
by care management programs to improve medication adherence
include proactively and retroactively monitoring refill rates and
educating patients and/or caregivers about drug administration and
handling, adverse effects, and the potential for drug interactions.*
Considering that pirfenidone and nintedanib are metabolized
by enzymes of the cytochrome P-450 system, screening for drug
interactions and communicating this information to patients has
the potential to reduce adverse drug-related events and improve
patient quality of life.

Care management programs are particularly important in the
management of chronic conditions such as IPF, where patients have
identified a dearth of clear and understandable disease education,
comprehensive support, and counseling programs.* Compliance
and adherence are key to the management of these conditions.
Forty-six percent of people with chronic conditions do not believe
that they receive the treatment they need, and 74% have difficulty
obtaining prescription medications.* Studies have shown that up
to 50% of patients with chronic conditions fail to adhere to their
prescribed medications despite the effectiveness of the medication
on their condition and their quality of life.

Conclusion

IPF is a high-cost disease, and optimizing cost efficiency requires
an awareness of the evolving treatment landscape for IPF. Currently,
nintedanib and pirfenidone are the only 2 prescription medications
approved for treatment of IPF, each at a cost of almost $100,000 per
patient per year.*** It is highly likely that patients with IPF will be
prescribed numerous different drugs in addition to these novel treat-
ments to manage symptoms and comorbidities. This polypharmacy
will further increase their prescription costs, adding to the already
substantial economic burden associated with IPF. These treatment
costs will continue to increase as novel therapeutics are approved
and the population ages. It is important for payers to recognize the
growing complexity of the management and drug treatment issues
surrounding this condition. Care management programs using a
team of individuals, such as case managers, clinical pharmacists,
and specialty pharmacists, can play a vital role in managing these
patients. Frequent contact with the care team and the patient may
be useful to monitor for comorbidities and exacerbations, and
resultin interventions that can decrease emergency department use
and hospitalizations. Likewise, medication therapy management
programs to help patients with compliance, adherence, and the
management of a multidrug regimen can provide essential support
to these patients. As the treatment for this complex disease evolves,

payers and treating physicians need to find ways to work in concert
to improve outcomes.
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