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Objectives

• Review the current classification of the most 
common causes of interstitial lung disease

• Outline the clinical evaluation of interstitial lung 
disease 

• Provide an update on the assessment and 
treatment of sarcoidosis

• Review the mortality and morbidity of sarcoidosis 
by stage and the impact of associated airflow 
obstruction and extra-pulmonary manifestations 
on mortality



First Description

Jonathan Hutchinson 

1828-1913
“…I prefer to recognize it, by the name of one 

of its subjects, as Mortimer’s Malady.”

Willams, Sarcoidosis 1985



History



ATS/ERS/WASOG Statement on Sarcoidosis 

“…a multisystem disorder of unknown cause(s)… frequently 
presents with bilateral hilar lymphadenopathy, pulmonary 
infiltration, and ocular and skin lesions. The liver, spleen, 
lymph nodes, salivary glands, heart, nervous system, 
muscle, bones, and other organs may also be involved.” 

AJRCCM 1999;160:736



Epidemiology



ACCESS

Baughman et al. AJRCCM 2001



Rybicki et al. Semin Respir Crit Care Med 2007

• More common: Scandinavian, Irish, German, and West Indian

• Rare: Japanese, Spanish, Portuguese

• African American have 2.4% lifetime risk vs 0.85% for White 

Americans

• Adjusted incidence in the US 10 to 35 cases per 100,000





Sarcoidosis in Women

Dumas et al. AnnalsATS 2015

• Prevalence in women: 100/100,000

• Incidence increases with age



Black Women’s Health Study

• Black women experience the highest 

incidence of sarcoidosis in the US

• Lifetime risk of 2.7% vs 1% for White women

• Average annual incidence of 71/100,000 and 

prevalence of 2%

Cozier et al. CHEST 2011



Etiology



Courtesy of Lisa Maier



Etiology

• T- helper 1 cell biased disorder

• Genetically predisposed 

• Exposed to yet unknown environmental 

trigger(s) acting as antigens



Microorganisms

• Virus and bacteria

– Microorganisms have not been identified by 

histologic staining or culture

– Molecular techniques have been more successful 

Celada et al. Clin Chest Med 2015



Occupational and Environmental Factors

• Occupation
• Healthcare workers

• Teachers

• Firefighters

• Navy recruits

• Agriculture workers

• World Trade Center disaster responders

• Environment exposures
• Mold

• Birds

• Pesticides

• Heavy metals
Newman et al. NEJM 1997

Prezant et al. CHEST 1999

Gorham et al. Mil Med 2000

Barnard et al. J Occup Environ Med 2005

Crowley et al. Am J Ind Med 2011

Jordan et al J Occup Environ Med 2011



Genetic Factors

• Familial aggregation, familial linkage, 

candidate gene, and GWAS

• Studies are challenged by the heterogeneity in 

presentation and course

– Reflect differences in underlying genetic 

susceptibility, environmental triggers, and 

interaction between two



Genetic Factors

• Strongest and most consistent region 

associated with sarcoidosis risk and disease 

severity risk is the MHC region and HLA-DRB1 

variants

• Genes with functional implications: cytokines, 

cell surface markers, signaling molecules 



Pathogenesis



Baughman et al. AJRCCM 2011



Clinical Approach



Clinical Approach

1. Confirm Diagnosis

2. Determine organ involvement

3. Determine need for therapy

– If therapy needed, decide approach 



Diagnosis

1. Clinical presentation

2. Histopathological confirmation

3. Exclusion of other diseases

“The presence of one without the other is open to misinterpretation.”
D Geraint James 

James G. Sarcoidosis and Other Granulomatous Disorder, 1985



Baughman et al. AJRCCM 2011



Organ involvement

Baughman et al. AJRCCM 2001



Symptoms and Associated Features

Johns C et al. Medicine 1999



Physical Exam: The Footprints of Sarcoidosis

• Useful findings: 

– Lupus Pernio

– Uveitis

– Bilateral facial nerve palsy

– Lesions along old scars and tattoos

• Uncommon findings: 

– Clubbing (found in 3-6%) 

– Crackles  (found in <2% without fibrosis)

– Weight loss >10% body weight

Bouvry et al. Eur Respir J 2013

Nardi et al. Eur Respir J 2011

Yancey et al. JAMA 1972



Serum Angiotensin-Converting Enzyme

• Increased in 60% with 

acute sarcoidosis

• Increased 10% with 

chronic sarcoidosis

• In isolation not specific or 

sensitive enough for 

diagnosis

Liberman et al. Am J med 1975

Studdy et al Ann Clin Biochem 1989



Other Clinical Clues

• Hypergammaglobulinemia

• Peripheral blood lymphopenia

• Hypercalcemia

• Elevated alkaline phosphatase

• Elevated  1, 25 diOH Vitamin D



Scadding Stages



Scadding Stages



Classic Findings: Potentially Reversible

• Lymphadenopathy: BL hilar, mediastinal, right 
paratracheal, subcarinal, aortopulmonary

• Parenchyma: Nodular, Reticulonodular pattern

• Pattern of nodularity following the lymphatics
– Peribronchovascular bundle

– Fissures

– Subpleural region

– Interlobular septal

• Upper and middle zone parenchymal 
abnormalities







Classic Findings: Irreversible and 

Chronic Disease

• Reticular opacities: Upper and middle zones

• Architectural distortion

• Traction bronchiectasis

• Volume loss

• Calcified lymph nodes

• Fibrocystic changes









Uncommon Findings: Potentially Reversible

• Lymphadenopathy: unilateral (more common on 
R), anterior and posterior mediastinal, 
paracardiac

• Isolated cavitation

• Isolated GGO without micronodules

• Mosaic attenuation

• Pleural disease

• Mycetoma

• Macronodules: Galaxy sign, cluster sign, reverse 
halo



Galaxy Sign



Cluster Sign



Reverse Halo Sign



Biopsies

• Presentation not typical for sarcoidosis, 

treatment is required, clinical course does not 

improve/stabilize

1. Sample easily accessible site

2. Sample intrathoracic disease



Situations where biopsy may not be necessary

1. Lofgren Syndrome

– Bilateral hilar lymphadenopathy

– Erythema nodosum

– Arthralgia

– Fever

2. Heerfordt Syndrome

– Uveitis

– Facial paralysis

– Parotid glands swelling

3. Asymptomatic bilateral hilar adenopathy with right 

paratracheal LAD and normal physical exam

– Pretest probability of 99.95%

Winterbauer at al. Ann Intern Med 1973 



The Granuloma of Sarcoidosis 



Newman, L et al. NEJM 1997





Courtesy of C. Farver

Two Types of Non-Necrotizing Granulomas



AJRCCM 1999;160:736

Bricker et al. APMIS 1991

• Sarcoid-like Reaction in malignancy (lymphoma and adenocarcinoma)

• Granulomatous lymphocytic interstitial lung disease (GLILD): [(LIP +/-follicular bronchiolitis)+ granulomas]

• TNF-Alpha antagonist (Infliximab, Etanercept)

• Methotrexate

• Amiodarone

• Sulfasalazine



Mukhopadhyay et al. J Clin Pathol 2012



Prognosis

• 60-70% spontaneous remission

• 30-40% chronic or progressive clinical course

• 4-7% severe extra pulmonary involvement

• 1-5% mortality (lungs, heart, CNS) at 5 years



Poor Prognostic Signs

• Obstruction on spirometry

• Persistent dyspnea

• Pulmonary fibrosis (Scadding Stage IV)

• Neurosarcoidosis

• Lupus pernio

• Heart failure

• Nephrolithiasis

• Bone cysts

• Posterior uveitis



Prognosis



Prognosis



Prognosis



Walsh score



Prognosis



Treatment



Is treatment appropriate?

• What are the symptoms of the sarcoidosis?

– Sometimes the most bothersome symptoms are 

not due to sarcoidosis

• How severe are the symptoms (how much is it 

interfering with my patients life)?

• How severe is the disease on tests (PFTs, Chest xray)?

• Will treatment with medications improve the 

symptoms?

• Are the risks of treatment worth the benefits?



Well’s Law

Baughman R. Sarc Vasc and Diffuse Lung Dis 2017; 34:280-82



Major Categories of Medications 

for Treatment

1. Corticosteroids

2. Cytotoxic Drugs

3. Immune system modifiers and antibodies

4. Other



Corticosteroids

• Prednisolone, methylprednisolone 

• “First line” since rapid response obtained

• Prednisolone is most commonly used at doses of 
20-40mg (although higher maybe needed initially 
in some)

• Broad immunosuppressive activity

• Systematic review 
– Improved symptoms

– Improved chest xray

– Improved PFTs 3-24 month

Valeyre D et al.  Semin Respir Crit Care Med 2017; 38:523-31



Cytotoxic Drugs

• Methotrexate, leflunomide, azathioprine, 
mycophenylate, hydroxychloroquin

• Considered “second-line” but maybe started at 
the same time as corticosteroids

• Limited evidence

• High risk medications but side effects are 
sometimes better tolerated than those of 
corticosteroids

• Require close drug monitoring



TNF- alpha inhibitor

• Infliximab, adalimumab

• “Third line” but maybe used earlier in some 

situations

• Infliximab is most studied and widely used

• High risk for opportunistic infections

• Risks for use in patients with cardiomyopathy 

Wijsenbeek M and Culver D. Clin Chest Med 2015; 36:751-67



Other therapies

• Repository Corticotropin

• Rituximab

• Cyclophosphamide

• Pentoxifylline

• Thalidomide

• Minocycline

Drake WP et al. JAMA Dermatol 2013; 149: 1040-49

Sweiss NJ et al. Eur Resp J 2014; 43:1525-28

Judson MA et al. Eur Resp J 2014; 44:1296-1307



Vorselaars A et al. Curr Opin Pulm Med 2014; 20: 479-87



Supportive Therapies

• Topical medications:

– Skin, ocular 

• Bronchodilators and inhaled steroids

• Oxygen

• Pulmonary rehabilitation

• Physical therapy

• Exercise

• Treatment of sleep apnea

• Treatment of depression



INTERSTITIAL LUNG 

DISEASE (ILD)



Where is the interstitium?



Characteristics

• Histologic hallmark is fibroblastic proliferation 
and excessive collagen deposition

• “Diffuse parenchymal lung disease” may 
describe the disease better than “ILD” since 
the process may start in the interstitium but in 
most cases invariably involves alternations in 
alveolar and airway architecture

• ILD can be due to underlying systemic 
processes or are idiopathic



Clinical Classifications



Incidence

• 31.5/100,000/yr in men 

• 26.1/100,000/yr in women

• Rises with age



CLASSIFICATION



ATS/ERS 2002 Classification

Travis W et al. AJRCCM 2002; 165:277-302



Known Causes

• Drug induced

• CTD-ILD

Idiopathic (IIPs)

• Sarcoidosis

• COP

• IPF

• NSIP

• DIP

• RBILD

• AIP



Travis W et al. AJRCCM 2013; 188:733-48



Travis W et al. AJRCCM 2013; 188:733-48







Natural History

• Progressive decline in subjective and objective 

pulmonary function until eventual death

• Median survival time 2 to 3 years from time of 

diagnosis (maybe an underestimate)



Raghu G et al. AJRCCM 2011; 183:788-824



Raghu G et al. AJRCCM 2011; 183:788-824



Treatment

• Depends of type of ILD

• Steroids

• Smoking cessation

• Nintedanib

• Pirfenidone



THANK YOU


