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Pulmonary hypertension
Pulmonary hypertension (PH) is defined as mean 
arterial pressures (mPAP) at rest of 25 mm Hg or more, 
confirmed by right heart catherization.9 An estimated 10% 
of patients with IPF have mPAP values above 25 mm Hg 
at diagnosis, and 30% to 50% of patients with advanced 
IPF show evidence of PH.8,10 In patients with IPF, PH is 
associated with reduced survival, impaired quality of 
life, lower exercise tolerance, and increased need for 
supplemental oxygen.1,10,11

Most of the symptoms of IPF overlap with those of 
PH, which makes it difficult to diagnose PH in patients 
with IPF.12 Signs of PH include accentuated pulmonary 
heart sound, tricuspid regurgitation murmur, and 
fixed splitting of the second heart sound.12 While some 
changes may be evident on cardiac CT, echocardiogram, 
or ECG, definitive diagnosis of PH requires right heart 
catherization.12 A study of 135 patients with IPF, 73 of 
whom also had PH, showed that the best noninvasive 
predictors of PH were ventilatory efficiency for CO2 
(expressed as the relationship between minute 
ventilation [VE] and carbon dioxide output [VCO2]) and 
peak oxygen uptake during exercise.11

Practice Pearl: Although there have been 
several trials investigating pharmacotherapies 
for PH in IPF, there is not enough evidence to 

recommend PH-targeted treatment at this time.8

Sleep disorders
Most patients with IPF have reduced sleep quality, 
with up to 65% of patients with IPF having moderate 
to severe obstructive sleep apnea (OSA).7,13 Severity 
of OSA correlates with the extent of fibrosis in IPF.7 
Nocturnal oxygen desaturation is also common in 
IPF, can occur in the absence of OSA, and negatively 
correlates with survival.1,14 

Disordered sleep architecture is also seen in patients 
with IPF, including disturbances in sleep stage 
distribution, multiple awakenings, reduced total sleep 
time, and more sleep micro-arousals resulting in 
sleep fragmentation.15

A study of 77 patients with IPF responding to question-
naires showed that 15% had measurable symptoms 
of sleepiness, and 45% of patients had symptoms of 
fatigue.16 In this cohort, increasing symptoms of dys-
pnea were associated with increasing fatigue.16 

Pulmonary Comorbidities

Introduction 
Most patients with idiopathic pulmonary fibrosis (IPF) have at least one comorbid condition involving the lungs 
(pulmonary comorbidities) or other organs (extrapulmonary comorbidities) that affects disease outcome and/
or quality of life.1 While reported rates vary widely, important pulmonary comorbidities include pulmonary 
hypertension, sleep apnea, pneumonia, pulmonary embolism, and lung cancer. Extrapulmonary comorbidities 
include gastroesophageal reflux disease, diabetes, and anxiety/depression.1-3 In addition, growing evidence 
suggests that both familial and sporadic IPF can be caused by mutations in telomerase genes, and that 
patients with these forms of IPF may be at risk for liver disease, bone marrow failure, and cancer involving the 
lungs and other organs.4-6

Comorbidities in IPF can have a significant impact on patients by adding physiologic and symptomatic effects 
to the already challenging burden of IPF.1,7 Identifying and managing comorbidities may improve the physical 
condition and quality of life of patients with this chronic, progressive disease.1,8 This concise resource guide 
highlights some key pulmonary and extrapulmonary conditions that commonly co-occur with IPF and provides 
sources of additional information about these and other clinically relevant comorbidities.

Learning Objectives
• Describe comorbidities commonly occurring in IPF patients 
• Apply strategies to diagnose comorbidities in IPF patients
• Employ best practices for engaging other members of the 

healthcare team when managing comorbidities

• Review optimal treatment approaches to comorbidities  
in IPF patients

• Apply strategies to engage patients in shared decision-
making regarding the management of their comorbidities 
and IPF care
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Practice Pearl: It is reasonable to screen all 
patients with IPF for sleep disorders, including 
OSA, given the high prevalence in IPF and the 

improvements in sleep quality and quality of life that are 
possible with treatment.7 The preferred method of 
establishing a diagnosis is through polysomnography, 
but a combination of overnight oximetry and a trial of 
continuous positive airway pressure (CPAP) therapy may 
be useful when polysomnography is not available.7

CPAP therapy is the mainstay of treatment for OSA 
and confers significant benefits to patients.7 Preferably, 
CPAP therapy should be introduced as early as 
possible in the disease course to increase acceptance 
of the therapy. The addition of heated humidification 
to standard CPAP therapy can also help increase 
adherence.15 Supplemental oxygen is the preferred 
treatment for nocturnal hypoxemia without OSA.1

Pneumonia
Infection is common in patients with IPF, and the 
30-day mortality rate in those hospitalized for infection 
was reported to be 14.5%, at least twice the rate for 
hospitalization associated with community-acquired 
pneumonia in the general population.17 In addition, it 
is estimated that approximately 20% to 50% of acute 
exacerbations of IPF result from pulmonary infection, 
which sometimes goes undiagnosed.18 Although 
infection in patients with IPF is difficult to diagnose, 
bronchoscopy should be considered.17,18

Practice Pearl: Measures to prevent infection 
are important in patients with IPF, including 
influenza and pneumococcal vaccinations.

Venous thromboembolism and pulmonary 
embolism
A review of death certificates revealed that venous 
thromboembolism (VTE) contributed to 1.74% of all 
deaths in patients with IPF in the United States over 
a 20-year period, which is 34% higher than in the 
general population and approximately 50% higher 
than in patients with chronic obstructive pulmonary 
disease (COPD) or lung cancer.7

Practice Pearl: Although VTE is challenging to 
diagnose in patients with IPF, as it has a 
nonspecific presentation in this population, this 

diagnosis should be considered in IPF cases with 
subacute worsening or acute exacerbation.7,8 
Currently, CT scanning with contrast is the most 
common method to identify pulmonary embolism.7

Patients with IPF who have VTE are typically managed 
by guideline-directed therapy for VTE in the general 

population.7,19 Routine use of warfarin is not currently 
recommended because of a lack of benefit and an 
increased mortality seen in a randomized controlled 
trial in patients with progressive IPF and no other 
indication for anticoagulation therapy.7

Lung cancer
The prevalence of lung cancer in patients with IPF 
is 5% to 10%, representing an approximately 7-fold 
increased risk compared with the general population.8 

Pulmonary fibrosis is an independent risk factor for 
developing lung cancer, even after controlling for 
shared risk factors such as cigarette smoking.1 Lung 
cancer in IPF is associated with reduced survival.20

Practice Pearl: While symptoms of lung cancer 
in patients with IPF are often nonspecific, signs 
and symptoms such as hemoptysis and weight 

loss suggest a need for further evaluation.7 There is 
some rationale for lung cancer screening in patients 
with IPF, especially if the presence of lung cancer 
would affect a treatment or management plan for IPF.7

Treating lung cancer in IPF is challenging, in part 
because of the increased risk of acute exacerbations 
associated with surgical resection, radiation therapy, 
or chemotherapy.8 Lung cancer in IPF should be 
managed on a case-by-case basis, considering the 
likelihood of cure or palliative effect against the 
possibility of complications, and taking into account 
the overall prognosis of IPF.7 

Emphysema
Although emphysema and lung fibrosis are distinct 
pathological conditions, there is evidence that 
emphysema may be present in the lungs of >30% of 
patients with IPF.21 The co-occurrence of emphysema 
and IPF, which has been labeled “combined pulmonary 
fibrosis and emphysema (CPFE),” creates challenges in 
diagnosis and management.22 The presence of CPFE 
has been associated with poor prognosis; however, it is 
unclear whether any specific therapies are beneficial in 
this condition.22 This interesting and complex topic has 
been covered extensively elsewhere.1,7,8,22,23

Extrapulmonary Comorbidities
GERD and hiatal hernia
Approximately 75% of patients with IPF have 
evidence of gastroesophageal reflux disease (GERD), 
however these patients do not always report typical 
symptoms.8,24 GERD is a known cause of chronic cough 
in IPF.24 Approximately one-third of patients with IPF 
have a hiatal hernia, which may be a cause of GERD.7,25 
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The first step in evaluating a patient for GERD is a 
comprehensive gastrointestinal history.1 Esophageal 
manometry and 24-hour pH monitoring can identify 
GERD, though there are no clear-cut guidelines on 
when to use the tests.1 Barium swallow studies do 
not perform well in IPF to identify GERD. Additionally, 
24-hour pH monitoring is not sensitive to non-acid 
reflux.1 Hiatal hernia can be identified on CT scans.26

Practice Pearl: Guidelines recommend the 
routine use of antacid therapy in most patients 
with IPF, and this therapy can be initiated on 

the basis of the presence of GERD symptoms 
alone.1,27 For asymptomatic patients with GERD, 
clinicians and patients should discuss the potential 
benefits and risks of antacid therapy.1

For patients whose symptoms are refractory to 
antireflux therapy, surgical correction of a hiatal 
hernia should be considered.26 Results from a phase 2 
randomized, controlled trial showed that laparoscopic 
antireflux surgery is safe and well tolerated in 
patients with IPF, with trends toward reduced 
respiratory-related hospitalization and death.28

Cardiovascular disease
Congestive heart failure occurs in approximately 5% 
to 25% of patients with IPF.1 Patients with IPF are 
1.5 to 2 times more likely to have coronary artery 
disease (CAD) compared with patients with nonfibrotic 
lung diseases.12 An estimated 30% to 65% of patients 
with IPF have CAD, depending on the severity of their 
IPF.12 CAD in IPF is associated with an almost 3-fold 

increased risk of death compared with patients with 
IPF who do not have CAD.29 

In a retrospective study of medical records, more than 
3000 patients with IPF were significantly more likely to 
be prescribed cardiovascular drugs (eg, ACE inhibitors, 
angiotensin II receptor antagonists, digoxin, antiplatelet 
agents, lipid lowering agents) than the matched control 
group.30 Cardiovascular comorbidities can significantly 
reduce the survival and outcomes of patients with IPF 
who undergo lung transplantation.12 

Treatment of CAD in IPF is challenging because of the 
morbidity and mortality of the underlying IPF, as well as 
higher risks of more invasive CAD therapies in IPF patients 
with poor functional capacity and respiratory status.7 

Practice Pearl: Standard medical therapies for 
CAD are appropriate in IPF, but clinicians should 
consider the long-term implications of drug-

eluting stents on possible lung transplantation in IPF.7

Diabetes mellitus
In a retrospective study of medical records for 
more than 3000 patients with IPF, this group was 
20% more likely than the matched control group to 
have diabetes mellitus before their IPF diagnosis.30 
In a study of 121 patients with IPF, the presence of 
diabetes mellitus at IPF diagnosis was significantly 
associated with a decrease in survival, which 
persisted after adjusting for age, gender, and 
forced vital capacity (FVC).2 The explanation for the 
association between IPF and diabetes is uncertain. 

As a result of the physical limitations of IPF and/or comorbid conditions such as cardiovascular diseases, 
many patients with IPF limit their physical activity and become deconditioned.31 Pulmonary rehabilitation 
aims to restore some of the lost cardiopulmonary capacity and improve the ability to perform tasks of 
daily living.32 Pulmonary rehabilitation in patients with IPF should use approaches tailored to the patient 
population, taking into consideration rapid occurrence of hypoxemia during exercise, limiting dyspnea, and 
skeletal muscle dysfunction as a result of tissue hypoxia and systemic oxidative stress.31

Pulmonary rehabilitation consists of a regular exercise program, patient education, and behavioral change, 
and is usually performed over 6 to 12 weeks on an outpatient basis.32,33 A recent systematic review examined 
the outcomes of pulmonary rehabilitation from randomized controlled trials in interstitial lung disease (ILD).33 
The analysis favored pulmonary rehabilitation, with a mean difference in the 5-minute walk distance of 44.3 m  
compared with no/sham pulmonary rehabilitation.34 Pulmonary rehabilitation also resulted in superior 
outcomes in peak VO2, dyspnea, and quality of life in ILD patients, including the IPF subgroup.33 Though 
the pooled data analyzed a relatively small number of patients, pulmonary rehabilitation appears to provide 
benefit and should be considered as a therapeutic option for all patients with IPF, as there appear to be very 
few adverse effects associated with it.32 Pulmonary rehabilitation is also associated with improvements in 
depressive symptoms.1

Pulmonary rehabilitation
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As there are no specific guidelines to treat diabetes in 
patients with IPF, clinicians should consult the diabetes 
clinical practice guidelines for the general population.35,36 

Practice Pearl: Recent preclinical studies 
showing efficacy of metformin in reducing 
fibrosis in an animal model of lung fibrosis 

suggest that using this drug to address diabetes in a 
patient with IPF could have salutary effects on 
progression of IPF.34,37 Despite these intriguing data, a 
large-scale clinical trial of metformin in IPF is required 
before strongly advocating this approach. 

Depression and anxiety
A study of 77 patients with IPF reporting their 
symptoms on questionnaires showed that almost 30% 
of patients had symptoms of anxiety on the Hospital 
Anxiety and Depression Scale-Anxiety (HADS-A), 
and 14% had symptoms of depression on the HADS-
Depression.16 In another study of 118 patients with 
IPF, symptoms of depression were reported by 49% of 
patients as measured by the Wakefield Self-assessment 
of Depression Inventory.38 

Available data suggest that depression and anxiety in IPF 
persist and may worsen over time. Over 12 months of 
follow-up, approximately 20% of patients with IPF showed 
persistent anxiety, and 14% of patients showed persistent 
depression; approximately half of these patients had wors-
ening symptoms over this period.39 

Approximately 75% to 85% of patients with IPF 
who show symptoms of anxiety or depression are 
undiagnosed or untreated.38,39 Across several studies, 
depression and anxiety were associated with increased 
dyspnea in IPF.7 Depression symptoms are negatively 
correlated with health-related quality of life in IPF.40 

Practice Pearl: Because of the high prevalence, 
persistence of symptoms, and effect on disease 
severity and quality of life, patients with IPF should 

be routinely screened for depression and anxiety.7

Few studies have specifically examined treatment 
for depression or anxiety in IPF. Cognitive behavioral 
therapy is effective at reducing symptoms of anxiety 
and depression in patients with COPD, and is therefore 
a reasonable therapeutic option in IPF.7 Antidepressant 
medications improve symptoms of depression in patients 
with chronic physical conditions, including COPD; 
however, data on treating anxiety in IPF are lacking.7

Short telomere syndrome
In adults, the short telomere syndrome (STS) can 
present with some combination of premature graying, 
IPF, liver disease (particularly cryptogenic cirrhosis), bone 

marrow disease (macrocytosis, cytopenias, bone marrow 
hypoplasia or aplasia, myelodysplastic syndromes, acute 
myeloid leukemia), or cancer.4 STS typically results 
from a loss-of-function mutation in a gene encoding 
components of the telomerase pathway.5 

Although the association between telomere pathway 
mutations and IPF was first reported in familial IPF 
and is currently thought to account for approximately 
20% of familial IPF cases, as many as 10% of sporadic 
IPF patients may also harbor a telomerase pathway 
mutation.41,42 In addition, short telomeres (below 
the 10th percentile in length, adjusted for age) can 
be found in peripheral blood mononuclear cells from 
many IPF patients without detectable mutations in 
telomerase genes.4 Patients with IPF and telomerase 
pathway mutations have more rapid disease 
progression, reduced survival, and may have more 
complications after lung transplantation than those 
without telomerase pathway mutations.6 

Practice Pearl: Clinicians should take a complete 
medical and family history when evaluating a 
patient with IPF, including evaluating for the 

presence of ILD in other family members, and for a 
personal or family history of liver cirrhosis, bone marrow 
disease, premature graying, or cancer. The presence of 
these disease manifestations should raise suspicion for 
STS resulting from a telomerase mutation.  

Genetic testing for telomerase pathway mutations 
is currently available from a number of clinical 
laboratories, and telomere length testing from 
peripheral blood is commercially available. Suspicion 
for the presence of STS should prompt consideration of 
referral to a specialized ILD center.43 

Resources and Websites
American Thoracic Society – Sleep and Respiratory 
Neurobiology Journal Club/Webinar, https://www.thoracic.org/
members/assemblies/assemblies/srn/journal-club/index.php
Pulmonary Fibrosis Foundation,  
https://www.pulmonaryfibrosis.org/medical-community 
2015 Clinical Practice Guidelines for IPF from the American 
Thoracic Society, the European Respiratory Society, the 
Japanese Respiratory Society, and the Latin American 
Thoracic Association; https://www.atsjournals.org/doi/10.1164/
rccm.201506-1063ST
(For Patients) – American Lung Association – Coping with 
stress and emotions from pulmonary fibrosis, http://www.lung.
org/lung-health-and-diseases/lung-disease-lookup/pulmonary-
fibrosis/patients/living-well-with-pulmonary-fibrosis/
coping-with-stress-and-emotions.html
(For Patients) Patients Like Me – Pulmonary fibrosis, https://
www.patientslikeme.com/conditions/1954-pulmonary-fibrosis
(For Patients) Action for Pulmonary Fibrosis – Living with 
pulmonary fibrosis, https://www.actionpulmonaryfibrosis.org/
living-with-pulmonary-fibrosis/
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Conclusion
Despite the availability of FDA-approved therapies, IPF is a progressive and often fatal disease whose 
median survival remains in the range of 3.5 to 5 years after diagnosis. The disease itself is highly morbid 
with symptoms that include chronic cough, dyspnea, and exercise limitations. Making matters worse, a 
range of comorbidities discussed here can add to the symptomatic burden of this disease, worsen quality of 
life, and reduce survival. A comprehensive, multidisciplinary approach to the recognition and management 
of comorbidities is important to optimize care for these patients. Ongoing development of new and more 
effective disease modifying treatments, along with increased attention to comorbid conditions, are necessary 
to improve outcomes for patients with this disease.
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