
Diagnosis and Treatment 
of Pulmonary Sarcoidosis



▪ Sarcoidosis is an inflammatory disease characterized by the presence of 
non-necrotizing granulomas in virtually any organ, although the lung is the 
most common site.
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Lupus pernio Anterior uveitis with synechiae

Endobronchial cobblestoning
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Evaluation of extrapulmonary sarcoidosis?
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Major organ manifestations of sarcoidosis
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Pulmonary sarcoidosis treatment algorithm.
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▪ In patients for whom there is a high clinical suspicion for sarcoidosis (e.g., 

Lofgren’s syndrome, lupus pernio, or Heerfordt’s syndrome), we suggest NOT

sampling lymph nodes (conditional recommendation, very low-quality evidence).

▪ Remarks: Patients who do not undergo lymph node sampling require close 

clinical follow-up.
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Löfgren’s syndrome 

White > Black, Asian

Heerfordt’s syndrome

0.3 % of all cases of sarcoidosis

Bilateral hilar lymphadenopathy

Erythema nodosum

Arthritis

Parotitis

Facial palsy

Anterior uveitis 

Fever

Not usually require treatment

EM: analgesics (paracetamol)

Arthritis: NSAIDs, short course of oral steroid 

(PRD 15-40mg/day)

Resolve spontaneously: 85% within 2years
HLADRB1*0. (HLA-DR3) allele (good prognosis, 70-80%)

Treatment based on that for neurosarcoidosis

Corticosteroids (1st choice)

https://www.ncbi.nlm.nih.gov/pubmed/26885424
https://www.ncbi.nlm.nih.gov/pubmed/23902485
https://www.ncbi.nlm.nih.gov/pubmed/25761805


• Tend to affect African Americans and women 
disproportionately; associated with a chronic and 
refractory course, often requiring aggressive 
systemic treatment

• Smooth shiny plaques, which may become scaly

• Brown to violaceous or erythematous

• Centrofacial, especially on the nose, cheeks, lips, 
forehead, ears.

• Sarcoidosic involvement of the upper respiratory 
tract, bones (most commonly fingers and toes) 
and severe arthropathy are common.

Cells. 2021 Mar 31;10(4):766.

Lupus pernio



▪ For patients presenting with asymptomatic bilateral hilar lymphadenopathy, we 
make no recommendation for or against obtaining a lymph node sample. 

▪ Remarks: If lymph node sampling is not obtained, close clinical follow-up is a 
reasonable alternative approach.
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Asymptomatic bilateral 
adenopathy
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CASE-BY-CASE



▪ For patients with suspected sarcoidosis and mediastinal and/or hilar lymphadenopathy for whom 

it has been determined that tissue sampling is necessary, we suggest endobronchial ultrasound 

(EBUS)-guided lymph node sampling, rather than mediastinoscopy, as the initial mediastinal 

and/or hilar lymph node sampling procedure (conditional recommendation, very low-quality 

evidence).
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Q2

EBUS-TBNA

Mediastinoscopy Am J Respir Crit Care Med Vol 201, 

Iss 8, pp e26–e51, Apr 15, 2020

Less complication

Less cost

More tolerable



Thillai M, et al. Thorax 2020;0:1–17.

Suggested algorithm for bronchoscopy in sarcoidosis

A combined EBUS-TBNA/TBBx may be indicated but need to consider the 

procedure time for a combined procedure. 



Yoon et al. Respiratory Research (2018) 19:158

2007-2016, HIRA 
data, Korea

1996-2014, single 
center, Korea

Tuberc Respir Dis (Seoul). 2017 Jul; 80(3): 291–295.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5526957/
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Comparison of pulmonary sarcoidosis granuloma 
histology to other granulomatous lung diseases.

Typical sarcoidosis
Hypersensitivity pneumonititis

Histoplasma capsulatum
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Eur Respir Rev 2017; 26: 170012

OP: organising pneumonia

EGPA: eosinophilic granulomatosis with polyangiitis

NSG: necrotising sarcoid granulomatosis

GPA: granulomatosis with polyangiitis

GLILD: granulomatous–lymphocytic ILD

HP:hypersensitivity pneumonitis

PLCH: pulmonary Langerhans cell histiocytosis
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In patients with sufficient tissue to rule out 

lymphoma and carcinoma….(BTS guideline)



For patients with sarcoidosis who do not have ocular symptoms, we 
suggest a baseline eye examination to screen for ocular sarcoidosis 
(conditional recommendation, very low-quality evidence).

Eye (12-23%)
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Screening for Ocular Sarcoidosis 
by Routine Eye Examination

Eye examination
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Treatment → beneficial in reducing harm



For patients with sarcoidosis who have neither renal symptoms nor 

established renal sarcoidosis, we suggest baseline serum creatinine 

testing to screen for renal sarcoidosis (conditional recommendation, 

very low-quality evidence).
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Kidney (1%)



Screening for Renal Sarcoidosis by 
Routine Serum Creatinine Testing

Serum Cr testing

Immunosuppressive

Therapy
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Asymptomatic

Most patients respond to the therapy



For patients with sarcoidosis who have neither hepatic symptoms nor 
established hepatic sarcoidosis, we make no recommendation for or 
against baseline serum transaminase testing.

For patients with sarcoidosis who have neither hepatic symptoms nor 
established hepatic sarcoidosis, we suggest baseline serum alkaline 
phosphatase testing to screen for hepatic sarcoidosis (conditional 
recommendation, very low-quality evidence).

Liver (12-20%)
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Routine Transaminase and 
Alkaline Phosphatase Testing

Liver function test
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If assessment of vitamin D metabolism is deemed necessary in a 
patient with sarcoidosis, such as to determine if vitamin D 
replacement is indicated, we suggest measuring both 25- and 1,25-
OH vitamin D levels before vitamin D replacement (conditional 
recommendation, very low-quality evidence).

For patients with sarcoidosis who do not have symptoms or signs of 
hypercalcemia, we recommend baseline serum calcium testing to 
screen for abnormal calcium metabolism (strong recommendation, 
very low-quality evidence).

Calcium metabolism
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Screening for Abnormal Calcium Metabolism 
by Routine Serum Calcium and Vitamin D 

Testing

Serum Calcium testing
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We suggest that patients with sarcoidosis undergo baseline complete 
blood cell count testing to screen for hematological abnormalities 
(conditional recommendation, very low-quality evidence).

BM (4-8%)
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Q7
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▪ For patients with extracardiac sarcoidosis who do not have cardiac symptoms or signs, we 
suggest performing baseline ECG to screen for possible cardiac involvement (conditional 
recommendation, very low-quality evidence)

▪ For patients with extracardiac sarcoidosis who do not have cardiac symptoms or signs, we 
suggest NOT performing routine baseline TTE or 24-hour continuous ambulatory ECG (Holter 
monitor) to screen for possible cardiac involvement (conditional recommendation, very low-
quality evidence).

▪ Remarks: The panel recognizes the low risks attendant to the use of TTE or 24-hour 
continuous ambulatory ECG (Holter monitor) to screen for cardiac sarcoidosis. Thus, these 
tests should be considered on a case-by-case basis. 

Heart (2-5%)
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Am Heart J. 2009 Jan;157(1):9-21.

Sensitivity

ECG+TTE: 32%

TTE+Holter: 63%

ECG+Holter: ↓ ↓



▪ For patients with extracardiac sarcoidosis and suspected cardiac involvement, we 
suggest cardiac MRI, rather than cPET or TTE, to obtain both diagnostic and prognostic 
information (conditional recommendation, very low-quality evidence).

▪ For patients with extracardiac sarcoidosis and suspected cardiac involvement who are 
being managed in a setting in which cardiac MRI is not available, or when CMR results 
are inconclusive, we suggest dedicated cPET, rather than a TTE, to obtain diagnostic and 
prognostic information (conditional recommendation, very low-quality evidence).

Heart (2-5%)
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①②

cMRI>cPET

Prognotic capability ↑

Cost ↓

False-positive ↓

Late Gadolinium Enhancement



▪ Cardiac sarcoidosis and/or pulmonary hypertension should be considered 
in all patients with pulmonary sarcoidosis who have levels of 
breathlessness which are disproportionate to their lung function 
impairment.

▪ Baseline testing in all patients with suspected cardiac sarcoidosis (ie, 
those with ECG abnormalities, cardiac symptoms or breathlessness out of 
context with their pulmonary function) should include an ECG and 
echocardiogram. Abnormalities in ECG or echocardiogram which suggest 
cardiac sarcoidosis should be confirmed with CMR or PET. 

BTS guideline

Thillai M, et al. Thorax 2020;0:1–17.



For patients with sarcoidosis in whom PH is suspected, we suggest initial testing with TTE 
(conditional recommendation, very low-quality evidence). 

Remarks: “PH is suspected” refers to clinical manifestations, including exertional chest pain 
and/or syncope, exam findings of a prominent P2 or S4, reduced 6-minute walk distance, 
desaturation with exercise, reduced DLco, increased pulmonary artery diameter relative to 
ascending aorta diameter (e.g., by CT scan), elevated brain natriuretic factor, and fibrotic 
lung disease.

Pulmonary HTN
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▪ For patients with sarcoidosis in whom PH is suspected and a transthoracic 
echocardiogram is suggestive of PH, we suggest right heart catheterization to definitively 
confirm or exclude SAPH (conditional recommendation, very low-quality evidence).

▪ For patients with sarcoidosis in whom PH is suspected and a transthoracic 
echocardiogram is NOT suggestive of PH, the need for right heart catheterization should 
be determined on a case-by-case basis.

▪ Finally, routine screening for SAPH is unnecessary in those who are asymptomatic

Pulmonary HTN
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Rheum Dis Clin North Am. 2016 Feb;42(1):119-35

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rheum+Dis+Clin+N+Am+42+(2016)+119%E2%80%93135


Clin Chest Med. 2015 Dec;36(4):751-67

Corticosteroid

Good prognosis

Responsive organs

Comorbidities

Recent onset

Poor prognostic factors

Challenging organs

Comorbidities

Chronicity

https://www.ncbi.nlm.nih.gov/pubmed/26593147?dopt=Abstract


N=26 



Eur Respir Rev 2020; 29: 190145

폐기능검사

Stage

Fibrosis



Delphi consensus on the role of extrapulmonary disease in 
treatment decisions

Eur Respir Rev 2020; 29: 190145



Eur Respir Rev 2020; 29: 190146

N=26



Front. Immunol. 11:545413.2020



Treatment algorithm for symptomatic or organ-threatening 
sarcoidosis 

CLEAR: concomitant levofloxacin, ethambutol, 

azithromycin and rifampin

RCI: repository corticotrophin injection

Eur Respir Rev 2020; 29: 190146
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BTS Clinical Statement on 
pulmonary sarcoidosis

Thillai M, et al. Thorax 2020;0:1–17.



Eur Respir Rev 2020; 29: 190146

1. Progression of pulmonary disease or 

an unacceptable symptom burden 

despite adequate steroid therapy.

2. Intolerable steroid side effects.

3. Inability to taper steroid below 10 to 

15 mg per day.

4. The presence of major comorbidities 

likely to be adversely affected by steroid 

therapy (severe obesity, DM, 

osteoporosis, HTN).

5. A strong patient aversion to the use of 

steroids, in which case, a second-line 

agent may occasionally be used as initial 

therapy.

BTS guideline



BTS Clinical Statement on 
pulmonary sarcoidosis

Thillai M, et al. Thorax 2020;0:1–17.



CHEST 2013; 144(3):805–812

Azathioprine vs Methotrexate

▪Retrospective cohort study, 1yr

▪Similar in 
• Improving lung function

• Prednisone dose reduction

• Benefit on extrapulmonary disease

▪ Infection: AZA>MTX 

(34.6% vs. 18.1%, p=0.01)
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Treatment algorithm for symptomatic or organ-threatening 
sarcoidosis 

-CLEAR: concomitant 

levofloxacin, ethambutol, 

azithromycin and rifampin

-RCI: repository corticotrophin 

injection

Eur Respir Rev 2020; 29: 190146



Am J Respir Crit Care Med. 2006 Oct 1;174(7):795-802.

Phase 2, DB-RCT, infliximab vs. 
placebo, 50%<FVC<85%

Change from baseline to Week 24 in FVC (%) Mean ( SD) changes from baseline in 

percentage of  FVC through Week 52

*P<0.05



The CLEAR regimen is associated with improved absolute FVC, as 
well as increased functional capacity and quality-of-life in selected 
chronic pulmonary sarcoidosis patients.

Sarcoidosis Vasc Diffuse Lung Dis. 2013 Nov 25;30(3):201-11.

Effects of broad-spectrum antimycobacterial therapy 
on chronic pulmonary sarcoidosis 

Levofloxacin + Ethambutol + Azithromycin + Rifampin

Open label, phase Ib, single-center study (8wks)

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sarcoidosis+Vasc+Diff+use+Lung+Dis+2013;+30:+201%E2%80%9311.


CHEST 2021; 159(5):1902-1912

Effects of broad-spectrum antimycobacterial therapy 
on chronic pulmonary sarcoidosis 

Levofloxacin + Ethambutol + Azithromycin + Rifabutin

FVC or DLco ↓ >5%/24 months

Radiologic progression

1.1% ↓

0.02% ↑

P=0.64

Multicenter, DB-RCT, phase II, CLEAR vs. placebo (16wks)

4 durgs (8wks) → 2 drugs (8wks)
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52 weeks

FVC >10% ↓

FVC 5~10% ↓ + respiratory symptoms ↑ or fibrosis on HRCT ↑

Respiratory symptoms ↑ + fibrosis on HRCT ↑

DBRCT, phase 3 trial, 15 countries, nintedanib 150mg bid vs. placebo

INBUILD trial

N Engl J Med 2019; 381:1718-1727
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FVC 감소

Difference 107.0 (65.4~148.5); P<0.001

Difference 128.2 (70.8~185.6); P<0.001



9 disease groups



N Engl J Med 2020; 383:958-968



Eur Respir Rev 2020; 29: 190146

Nintedanib

Pirfenidone?



Thillai M, et al. Thorax 2020;0:1–17.

Guidance for follow-up



▪ Diagnosis of sarcoidosis is based on clinical presentation, non-necrotizing 
granuloma and exclusion of alternative causes.

▪ EBUS-TBNA is preferred tissue biopsy in patients with mediastinal and/or 
hilar lymphadenopathy.

▪ Initial screening tests for asymptomatic extrapulmonary sarcoidosis are 
eye exam, CBC, Ca, Cr, ALP, and EKG.

▪ Symptomatic patients with impaired PFT or infiltrates are recommended be 
treated.

▪ Glucocorticoids is initial therapy, and MTX as a second-line durg is 
considered in severe or extrapulmonary disease requiring prolonged 
treatment. 

Summary


