

ILD Teaching Script

- Diffuse parenchymal lung diseases collectively referred to as interstitial lung diseases (ILDs), which are a heterogeneous group of disorders classified together because of similar clinical, radiographic, physiologic, or pathologic manifestations
- Divided into those that are associated with known causes and those that are idiopathic
- Most common identifiable causes are exposure to occupational and environmental agents (ex: silica, talc, mica, beryllium, coal dust, fungi, animal proteins, etc) drug-induced pulmonary toxicity (minocycline, rituximab, bleomycin, methotrexate, etc), and radiation-induced lung injury
- ILD can complicate the course of most of the CTDs (ex: polymyositis/dermatomyositis, RA, SLE, scleroderma, mixed connective tissue disease)
- Idiopathic causes include sarcoidosis, cryptogenic organizing pneumonia, and the idiopathic interstitial pneumonias (idiopathic pulmonary fibrosis (usual interstitial pneumonia), desquamative interstitial pneumonia, respiratory bronchiolitis-interstitial lung disease, acute interstitial pneumonia, and nonspecific interstitial pneumonia)

Classification: 
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Clinical Manifestations: 
- Patients often present with a number of nonspecific symptoms, and it is important to ascertain the duration, severity, and progression of symptoms. Patients should always be asked about extrapulmonary symptoms that might suggest a systemic disorder
- Common symptoms included dyspnea, cough (usually non-productive), hemoptysis, myalgias, arthralgias, weakness, fatigue, fever, photosensitivity, and dry eyes or mouth.
- PE findings can include: crackles, scattered late inspiratory high-pitched rhonchi, findings of pulmonary hypertension, if present, digital clubbing, alopecia, angiofibromas, cutaneous sarcoidosis, joint inflammation, peripheral neuropathy, sclerodactyly, etc.

Diagnosis: 
- A thorough history is the most important step in the investigation of ILD 
LABS: 
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IMAGING:
- Most common CXR abnormality is a reticular pattern; however, nodular or mixed patterns (alveolar filling and increased interstitial markings) can be seen as well as a normal radiograph on 10 percent
- High resolution computed tomography (HRCT) should be obtained in almost all patients with diffuse pulmonary parenchymal disease as it provides greater diagnostic accuracy than the plain chest radiograph.

Some findings and differential include: 
	Bilateral symmetric hilar adenopathy and upper lung zone reticular opacities suggest sarcoidosis or another granulomatous disease.
	Pleural plaques with linear calcification in association with a basilar predominance of reticular opacities suggest asbestosis
	Centrilobular nodules that spare the subpleural region are seen in hypersensitivity pneumonitis, sarcoidosis, Langerhans cell histiocytosis and also respiratory, follicular, and cellular bronchiolitis.
	Irregular cysts associated with nodules in the upper and middle lung zones suggest pulmonary Langerhans cell histiocytosis.
	Basal and peripheral reticular opacities, traction bronchiectasis, and honeycombing (clustered airspaces 3 to 10 mm in diameter) in a subpleural location are the classic features associated with a histopathologic pattern of usual interstitial pneumonitis (UIP). A UIP pattern is seen in idiopathic pulmonary fibrosis, chronic hypersensitivity pneumonitis, and ILD-associated with rheumatoid arthritis.
PULMONARY FUNCTION TESTING: 
 - Complete PFTs and resting and exercise pulse oximetry should be obtained. 
- Most have a restrictive defect with reductions in total lung capacity (TLC), functional residual capacity (FRC), and residual volume (RV). Forced vital capacity (FVC) and forced expiratory volume in one second (FEV1) are decreased, but usually the changes are in proportion to the decreased lung volumes; thus, the FEV1/FVC ratio is usually normal or increased. A reduction in DLCO is also a common and nonspecific finding. 
-  Patients with interstitial pattern on chest radiograph accompanied by obstructive airflow limitation (ie, a reduced FEV1/FVC ratio) on lung function testing is suggestive of sarcoidosis, Lymphangioleiomyomatosis, Hypersensitivity pneumonitis, Pulmonary Langerhans cell histiocytosis, Tuberous sclerosis and pulmonary lymphangioleiomyomatosis, Combined chronic obstructive pulmonary disease (COPD) and ILD, and Constrictive bronchiolitis

BRONCHOALVEOLAR LAVAGE  
- BAL is useful in the eval of patients with ILD that is associated with hemoptysis, is acute or rapidly progressive, or is likely caused by one of the following diseases: sarcoidosis, hypersensitivity pneumonitis, pulmonary Langerhans histiocytosis, or infection. 
- BAL is less likely to be helpful in patients with a radiographic pattern suggestive of IPF. In the evaluation of patients with suspected IPF, the main role of BAL is to exclude chronic hypersensitivity pneumonitis. 

LUNG BIOPSY 
- Typically performed in patients with atypical or progressive symptoms and signs (fever, weight loss, hemoptysis, signs of vasculitis), atypical radiographic features, unexplained extrapulmonary manifestations, rapid clinical deterioration, sudden change in radiographic appearance, conflicting findings after thorough noninvasive evaluation, or to exclude neoplastic or infectious process.  

Treatment: 

- Treatment is tailored depending on which type of ILD is present. However, the first rational step is to remove any inciting drugs or inhalational exposures. 
- Response to any therapy should be assessed 3-6 months after initiation, or sooner, if the patient worsens. A favorable response includes a reduction in dyspnea and cough, radiographic clearing, and physiologic improvement, as assessed by forced vital capacity, total lung capacity, diffusion capacity for carbon monoxide, and both resting and exercise gas exchange.
- Glucocorticoids can be used in patients who remain symptomatic or worsen after intial therapy 
- Patients with more severe early disease, an inadequate response or intolerance to glucocorticoids, or relapsing disease can been treated with a variety of additional immunosuppressive drugs, such as azathioprine, cyclophosphamide, and cyclosporine 

IPF Treatment: 

- No medication has been found to cure IPF, but two medications, nintedanib and pirfenidone, appear to slow disease progression. In addition, pirfenidone may have a mortality benefit.
- When choosing between the agents, patient preference and tolerances should be considered, particularly regarding potential adverse effects, such as diarrhea and liver function test abnormalities with nintedanib versus nausea and rash with pirfenidone
- For patients with more advanced IPF, a diffusing capacity (DLCO) <35 percent of predicted, echocardiographic evidence of right ventricular dysfunction, and no contraindications to sildenafil, a trial of sildenafil may be a reasonable option.
ACUTE EXACERBATIONS: 
- Patients with IPF may suffer acute deterioration secondary to infections, pulmonary embolism, pneumothorax, or heart failure. 
- Common sx include cough, fever, worsening dyspnea over days-weeks, flu-like sxs. 
[bookmark: _GoBack]Definition: Previous or concurrent diagnosis of IPF. Unexplained development or worsening of dyspnea within 30 days, HRCT with new bilateral ground-glass abnormality and/or consolidation, No evidence of pulmonary infection by endotracheal aspirate or bronchoalveolar lavage, Exclusion of alternative causes, including left heart failure, pulmonary embolism, and other identifiable causes of acute lung injury

- Patients should be treated with broad-spectrum antibiotics and high dose glucocorticoids 























Pulmonary Hypertension Teaching Script

- Primary elevation of pressure in the pulmonary arterial system (pulmonary arterial hypertension), or secondary to elevations of pressure in the pulmonary venous and pulmonary capillary systems (pulmonary venous hypertension) 
- Defined by a mean pulmonary arterial pressure (mPAP) >/= 25 mmHg at rest or >/= 30mmHg with exertion. Normal mPAP </= 20mmHg 

Classification: 
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Pathogenesis: 

- Group1 PAH is a proliferative vasculopathy of small muscular pulmonary arterioles characterized by medial hypertrophy, intimal hyperplasia as well as by plexiform lesions. 
- Group 2-5 less understood and varied depending on the cause, but owing in part to vascular remodeling and increased pulmonary vascular resistance. 

Clinical Manifestations: 

- slow, insidious onset of vague symptoms such as exertional dyspnea, angina, fatigue, syncope, palpitations, peripheral edema 
- Common PE findings: Increased intensity of pulmonic component of second heart sound, right ventricular heave, pulmonary TR murmur, signs of RV failure (raised JVP, hepatomegaly, ascites, peripheral edema, anasarca), cyanosis, or digital clubbing may be present. 

Diagnosis: 
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- RHC (gold standard): mPAP>25, PCWP<15, LVEDP<15 
- If ILD is suspected, HRCT should be considered
- 6MWT to determine WHO functional class: 
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Treatment: 

- The treatment of patients with group 1 pulmonary arterial hypertension (PAH) is different from that of the other groups who are, in general, less amenable to advanced 
PAH-specific medical therapy. Primary therapy should be directed at the underlying cause of the PH.
- The disease severity should be reassessed following primary therapy, in order to determine whether advanced therapy is indicated. 

All Groups: 
- Several therapies should be considered in all groups with PH. These include diuretics, oxygen therapy (cornerstone therapy for group 3 PH), anticoagulation (indicated for all patients in group 4 and occasionally in patients in group 1), exercise training, and vaccinations
- A strict 4g sodium/1500ml fluid restriction diet should be followed in all patients. 
- Patients should be aware of their “dry weight” and keep record of weights at home in order to detect signs of decompensated HF early.


Advanced Therapy: 
- Often referred to as “pulmonary vasodilator therapy” is considered for patients who have WHO functional class II, III, or IV PHTN despite adequate primary therapy. It is widely used for patients with group 1 PAH and administered on case-by-case basis for groups 3-5 and in a few situations for group 2. 
- Advanced therapy for group 1 PAH results in improved survival, 6MWT, functional class, and pulmonary hemodynamics, as well as delayed time to disease progression
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Group 2: 
- Treatment of underlying heart disease directed under the care of a cardiologist. 

Group 3: 
- Treatment of the underlying cause of hypoxemia and correction of hypoxemia with supplemental oxygen. 

Group 4: 
- Anticoagulation is the primary medical therapy. 
- Surgical thromboendarterectomy for selected patients. 
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1f no improvement or patients progress, therapy should be escalated according to NYHA symptoms.

NYHA: New York Heart Association; IV: intravenous; SC: subcutaneous; INH: inhaled.
= Endothelin receptor antagonist-phosphodiesterase-5 inhibitor combination is preferred by some experts. Combining
phosphodiesterase-5 inhibitors and guanylate cydase stimulants (riociguat) should be avoided due to the high risk of hypotension.
9 Options for agents include ambrisentan, bosentan, macitentan, sildenafil, tadalafil, or riociguat. Riociguat is best studied in
patients with chronic thromboembolic pulmonary hypertension.

£ These agents are not approved for this use by regulatory agencies.

 Some experts use initial combination therapy with a prostanoid and a phosphodiesterase-5 inhibitor.

Original figure modified for this publication. Reproduced from: Barst RJ, Gibbs US, Ghofrani HA, et al. Updated evidence-based treatment:
algorithm in pulmonary arterial hypertension. J Am Coll Cardiol 2009; 54:578. Iustration used with the permission of Elsevier Inc. All

rghts reserved. UploDate
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Diffuse parenchymal lung diseases consist of disorders of
known causes (rheumatic disease, environmental or drug
related) as well as disorders of unknown cause. The latter
include idiopathic interstitial pneumonias, granulomatous lung
disorders (eg, sarcoidosis), and other forms of interstitial
lung disease including lymphangioleiomyomatosis, pulmonary
Langerhans cell histiocytosis/histiocytosis X, and eosinophilic
pneumonia. The interstitial pneumonias are further
categorized as chronic fibrosing, acute or subacute fibrosing,
or smoking related. Lymphocytic interstitial pneumonia is
typically associated with other disease processes, such as
rheumatic disease or immunosuppression; idiopathic
lymphocytic pneumonia is rare.
DPLD: diffuse parenchymal lung disease; IIP: idiopathic interstitial
pneumonia; LAM: lymphangioleiomyomatosis; PLCH: pulmonary
Langerhans cell histiocytosis/histiocytosis X.
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Laboratory testing in the evaluation of interstitial lung discase

Laboratory tests to order in the majority of patients with interstitial lung disease
‘Complete blood count and differential
Urinalysis
Alkaline phosphatase

Alanine aminotransferase (ALT, SGPT) and aspartate aminotransferase (AST, SGOT)
Blood urea nitrogen (BUN)
Creatinine
Tests for possible rheumatic disease
= Antinuclear antibody (ANA)
= Rheumatoid factor (RF)

Laboratory tests to orde:

selected patients with
Additional possible tests for rheumatic disease™

terstitial lung disease

= Anti-cyclic citrullinated peptide (Anti-CCP)

= Creatine kinase (CK), aldolase

= Anti-Jo-1 antibody

= Anti-neutrophil cytoplasmic antibody (ANCA)

= Anti-topoisomerase (Scl-70) antibody, anti-PM-1 (PM-Sc) antibody
= Anti-double stranded (ds) DNA antibodies

Sicca features or positive anti-extractable nuclear antigen (ENA): Check anti-RO (S5-A), anti-La (S5-B), anti-
ribonucleoprotein (RNP), serum protein electrophoresis, serum IgG4

Sclerodactyly, prominent GERD: Check anti-centromere, anti-topoisomerase I (anti-Scl-70)
Mechanics hands: Antisynthetase antibodies (in addition to anti-Jo-1)

Suspicion of heart failure or pulmonary hypertension: Brain natriuretic peptide (BNP) or N-terminal proBNP.
(NT-proBNP)

Anemia and/or hemoptysis: Coagulation studies, anti-glomerular basement membrane (GBM) antibodies,
antiphospholipid antibodies, serum 1gA endomysial or tissue transglutaminase antibodies in patients who
may have idiopathic pulmonary hemosiderosis

Mediastinal lymphadenopathy: serum protein electrophoresis
Berylium exposure: Peripheral blood beryllium lymphocyte proliferation test
Risk factors for HIV: HIV test

Testing for hypersensitivity pneumonitis antibodies based on patient exposures.

Laboratory tests that are unlikely to be helpful in the diagnosis of

terstitial lung disease

Angiotensin converting enzyme (ACE)
Erythrocyte sedimentation rate (ESR)T
C-reactive protein (CRP)T

GERD: gastroesophageal refiux disease; IgA: immunoglobulin A; 1gG4: immunoglobulin G4.
= Additional tests are obtained when rheumatic disease is suspected based on diinical features, positive
antinuclear antibody (ANA) test, positive rheumatoid factor (RF), or presence of pleural disease on chest imaging.
1 These tests are nonspecific. Occasionally, patients will have elevated values for ESR or CRP that are twice
normal in the setting of an idiopathic interstitial pneumonia (IIP). So, these tests may be obtained to assess for
undifferentiated rheumatic disease in a patient with IIP.
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Clinical dassification of pulmonary hypertension (NICE, 2013)

1. Pulmonary arterial hypertension (PAH)
1.1. Idiopathic PAH
1.2 Heritable

1.2.1. BUPR2
1.2.2. ALK1, endoglin, SMADS, CAV1, KCNK3.
1.2.3. Unknown

1.3. Drug- and toxin-induced

1.4 Associated with
1.4.1. Connective tissue diseases
1.4.2. HIV infection
1.4.3. Portal hypertension
1.4.4. Congenital heart diseases
1.4.5. Schistosomiasis

1. Pulmonary veno-occlusive disease (PVOD) and/or pulmonary capillary hemangiomatosis (PCH)
17, Persistent pulmonary hypertension of the newborn (PPHN)
2. Pulmonary hypertension owing to left heart disease.
2.1. Left ventricular systolic dysfunction
2.2. Left ventricular diastolic dysfunction
2.3. Valvular disease
2.4 Congenital/acquired left heart inflow/outflow tract obstruction and congenital cardiomyopathies
3. Pulmonary hypertension owing to lung diseases and/or hypoxia
3.1. Chronic obstructive pulmonary disease
3.2. Interstitial lung disease
3.3. Other pulmonary diseases with mixed restrictive and obstructive pattern
3.4. Sleep-disordered breathing
3.5. Alveolar hypoventilation disorders
3.6. Chronic exposure to high altitude
3.7. Developmental abnormalities
4. Chronic thromboembolic pulmonary hypertension (CTEPH)
5. Pulmonary hypertension with unclear multifactorial mechanisms
5.1. Hematologic disorders: chronic hemolytic anemia, myeloproliferative disorders, splenectomy

5.2. Systemic disorders: sarcoidosis, pulmonary Langerhans cell histiocytosis: lymphangioleiomyomatosis,
neurofibromatosis, vasculitis

5.3. Metabolic disorders: glycogen storage disease, Gaucher disease, thyroid disorders

5.4. Others: tumoral obstruction, fibrosing mediastinitis, chronic renal failure, segmental pulmonary
hypertension

ALK1: activin receptor-like kinase type 1; SMADO: mothers against decapentaplegic 9; CAV1: caveolinl; KKCNK3:
potassium channel super family K member-3; BMPR2: bone morphogenetic protein receptor type 2; HIV: human
immunodeficiency virus.

riginal figure modified for this publication. Simonneau, G, Gatzoulis, M, Adiata, 1, et al. Updated Ciinical Classification
of Pulmonary Hypertension. J Am Coll Cardiol 2013; 62:534. Tlustration used with the permission of Elsevier Inc. All

rghts reserved. UploDate
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Algorithm for investigation of suspected pulmonary
hypertension
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PH: pulmonary hypertension; PAH: pulmonary arterial hypertension; ANA:
antinuclear antibody; RF: rtheumatoid factor; ANCA: antineutrophil cytoplasmic

antibody. UpToDate
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World Health Organization (WHO) functional
classification for pulmonary hypertension

Class WHO functional classification

1 Patients with pulmonary hypertension but without resulting
limitations of physical activity. Ordinary physical activity
does not cause undue fatigue or dyspnea, chest pain, or
heart syncope.

i Patients with pulmonary hypertension resulting in slight
limitation of physical activity. They are comfortable at rest.
Ordinary physical activity results in undue fatigue or
dyspnea, chest pain, or heart syncope.

11 Patients with pulmonary hypertension resulting in marked
limitation of physical activity. They are comfortable at rest.
Less than ordinary physical activity causes undue fatigue or
dyspnea, chest pain, or heart syncope.

v Patients with pulmonary hypertension resulting in inability
t0 carry on any physical activity without symptoms. These
patients manifest signs of right heart failure. Dysprea
andjor fatigue may be present even at rest. Discomfort is
increased by physical activity

Data from: Rich, 5. Primary pulimonary hypertension: executive
surmary. Evian, France. World Health organization, 1998.
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