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... [ts chameleon-like multisystemic presentation can involve

any organ in the body.
..., the disease easily crosses the artificial boundaries of medical
specialities,. ..
O.®. Sharma
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1877 J. Hutchinson — ogpua

FIGURE 1.2 The first patient with sarcoidosis
Hutchinson had multiple, raised, dusty-red patches on his feet,
fingers, and arms.




1877 J. Hutchinson — ogpua

1.2 The first patient with sarcoidosis described by J.
on had multiple, raised, dusty-red patches on his feet

Caesar Boeck, 1845-1917
“multiple benign sarcoid of the skin”
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1877 J. HUTCNINSON — ogpuol

1889 . Besnier — lupus pernio
1914 J. SChaumMann — ToAVGVG T LOTIKT) V..
OEPLOL, AELPOOEVES, OOTO, TVEDLOVEG

1958 1st International ConferenCelentSareemnaosis: London, UK




Statement on Sarcoidosis

THa1s JOINT STATEMENT OF THE AMERICAN THORACIC SocIETY (ATS), THE EUROPEAN RESPIRATORY SOCIETY (ERS) AND THE WORLD ASSOCIATION
OF SARCOIDOSIS AND OTHER GRANUL ToUs DisoRDERS (WASOG) was ADOPTED BY THE ATS BoARD oF DIRECTORS AND BY THE ERS
Executive CoMMITTEE, FEBRUARY 1990

H 2apxoeidmon eivor pio, ToALGLGTNUOTIKT] VOGOS 0lyVAOGTOL 0UTIOAOYiaC. 2uvNnOmg
TPOGPAAAEL VEQPODS 1 LEGTC NAKIAC EVIIAIKEC KOl GUYVE EKONADVETOL LLE ALUPOTEPOTAEL PN
modaio Aeppooevomadela, TVELLOVIKEC OMONGElC Kol TaBoAoyiKd EVPMUOTO OTTO TOVG
0@OaALODS KOl TO OEPLLAL.

To Nmap, 0 GTANVOC, 01 AELPAOEVES, 01 GLEAOYOVOL BOEVEC, 1] KOPOLlL, TO VEVPIKO GVGTNLO, Ol
LVEC, TOL 06TA Ko GALa Opyava pmopet emiong va tposPAnBovv. H didyvoon tibeton otov
GLVLTTAPYOLY GLUPATA KAIVIKOUKTIVOAOYIKO EVPTLOTO KOl TOPOVGIO [T TUPOELOOTOUEVOL
EMONA0E1000C KOKKIDOUATOC GE 1GTOAOYIKO VAIKO. ATToUTEITON O AMOKAEIGUOG ALV

KOKKI®UOT®OMV VOCT|UATOV KAODGS Kot 1) TapOLGT0 TOTIKNG KOKKIMUOTMOOVS OVTIOPaGTC.
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EPIDEMIOLOGY

The highest annual incidence of sarcoidosis has been observed in northern
European countries (5 to 40 cases per 100,000 people)

In Japan, the annual incidence ranges from 1 to 2 cases per 100,000 people

Annual incidence among black Americans is roughly three times that among white
Americans (35.5 cases per 100,000, as compared with 10.9 per 100,000)

Sarcoidosis is also more likely to be chronic and fatal in black Americans
A preponderance of cases of sarcoidosis in females is consistent across racial and

ethnic groups

lannuzzi M. et al, N Engl J Med 2007;357:2153-65
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Genetics of Sarcoidosis
Candidate Genes and Genome Scans

Michael C. lannuzzi and Benjamin A. Rybicki

Am Tl'ﬂr_ﬂ{ 4, pp 108116, 2007
TABLE 2. MOM-HLA CANDIDATE GEMNE ASSOCIATIONS WITH SARCOIDOSIS

Candidate

TABLE 1. SUMMARY OF HLA ASSOCIATION STUDIES OF SARCOIDOSIS
Fisk Alieles
HLAA
HLA-B
HLA-DPE]
HLA-D3B1 0 en's syndrome mild disease

ression in sa'eral groups
HLA-DRB1 * = is in several g

HLA-DR

Matural resistance a
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Infectious agents have long been
suspected as possible causes of
sarcoidosis, but early studies
failed to yield convincing support
for various organisms.
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suspected as possible causes of
sarcoidosis, but early studies
failed to yield convincing support
for various organisms.

The DNA of the mycobacterium tuberculosis
catalase-peroxidase (mKatG) gene has been identified
in sarcoidosis biopsy specimens.

50% of patients with sarcoidosis exhibit anti-mKatG
antibodies compared with control subjects.

Song Z et al , J Exp Med 2005 ; 201 (5): 755 - 767 .



Aagents suggested to be involved in the
etiology of sarcoidosis

Category of trigger Trigger

Infectious agents Mycobacterium tuberculosis
Atypical mycobacterial species
Cell wall-deficient mycobacterial forms

Rickettsia helvetica
Borrelia burgdorferi
Mycoplasma spp.
Viruses (e.g. human herpes viruses, Epstein-Barr)
Inorganic substances Aluminium
Zirconium
Man-made mineral fibres
Silica
Silicone
Clay
Tale
Organic substances Pine tree pollen
Starch

Grutters JC et al. Eur Respir Mon 2009;46:126-154
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Localization of Propionibacterium acnes in

granulomas supports a possible etiologic link
between sarcoidosis and the bacterium

P. acnes is the only microorganism that has been isolated
from sarcoid lesions by bacterial culture.

Immunohistochemistry with PAB antibody revealed small
round bodies within sarcoid granulomas in:

20/27 (74%) in VATS,
24/50 (48%) in TBBs

71/81 (88%) Japanese lymph node samples, and 34/38 (89%)
German lymph node samples.

PAB antibody did not react with non-sarcoid granulomas in
any of the 45 tuberculosis samples or the 34 samples with
sarcoid reaction.

MODERN PATHOLOGY (2012), 1-14
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A Case Control Etiologic Study of Sarcoidosis

Environmental and Occupational Risk Factors

Lee S. Newman, Cecile S. Rose, Eddy A. Bresnitz, Milton D. Rossman, Juliana Barnard, Margaret Frederick,
Michael L. Terrin, Steven E. Weinberger, David R. Moller, Geoffrey McLennan, Gary Hunninghake,

Louis DePalo, Robert P. Baughman, Michael C. lannuzzi, Marc A. Judson, Genell L. Knatterud,

Bruce W. Thompson, Alvin S. Teirstein, Henry Yeager, Jr., Carol ). Johns’, David L. Rabin,

Benjamin A. Rybicki, Reuben Cherniack, and the ACCESS Research Group*

Am ] Respir Crit Care Med Vol 170. pp 13241330, 2004

» 704 patients with newly diagnosed, biopsy specimen-proven sarcoidosis
» Control subjects matched by age, sex, race, and geographic area

» The study identified several environmental exposures modestly associated
with sarcoidosis risk (OR, ~ 1.5)

» The study identified several exposures associated with sarcoidosis risk,
including insecticides, agricultural employment, and microbial bioaerosols



T he defining lesion in sarcoidosis

This section of lung shows numerous, rounded
coalescing non-caseating granulomas (arrow A).
The granulomas are composed of epithelioid
histiocytes, multinucleated giant cells, lymphocytes,
plasma cells, fibroblasts and collagen.

{Digitized with permission from the Lung Pathology kodachrome set for
(linicians-American College of Chest Phvsicians).



bone marrow bladder




Pathogenesis

May be multiple causes of sarcoidosis, each requiring a
specific arrangement of antigen, HLA molecule, and T-cell
receptor.

It is likely that specific combinations of these three facets
are required for sarcoidosis to develop.

Pathophysiology depends on genetics that determine
specific HLA polymorphisms, exposures in the form of
putative antigens, and T-cell responses that may be
genetically programmed but may also involve memory from
previous antigen exposure.
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Baughman R. et al Am J Respir Crit Care Med 2011; 183: 573-581
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| Serum amyloid A misfolding hypothesis |

= — Genetic and/or epigenetic
[Mycobacterial infection + environmental factors

Antigens \ + /
@ Innate response induces 8@_—) @ Induces hyperpolarized T,,1 response

expression of systemic to pathogenic microbial antigens and
and intracellular SAA misfolding and/or aggregation of SAA

@ SAA induces feed-forward amplification
of local antigen-specific Ty1 responses
to trapped antigens

(3) Misfolded and/or aggregated SAA
‘seeds’ further SAA accumulation
and release of soluble SAA peptides

Macrophage ~Seeid o Epithelioid
macrophage
Inability to clear SAA and antigens leads = ; = S
e e e Clearance of SAA and antigens enables remission

NATURE REVIEWS | RHEUMATOLOGY
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General practitioner
Fever, anorexia, weight loss, lymphadenopathy, parotid
enlargement, acute arthritis, nasal stuffiness, hoarseness

Dermatologist

Erythema nodosum

Lupus pernio

Maculopapular rash, scars, keloids, nodules

Cardiologist

Dyspnea, cardiac failure, heart block
Arrhythmias, abnormal ECG
Sudden death

Chest physician
Dyspnea, cough, wheezing, abnormal chest X ray, cor
pulmonale, lung function impairment

Radiologist
Abnormal chest X-ray, bilateral hilar lymphadenopathy,
interstitial fibrosis, bone cysts

Rheumatologist
Arthritis

Bone cysts

Nephrologist
Renal failure

Urologist
Hypercalciuria




almologist
Iritis, choroiditis, keratoconjunctivitis, glaucoma, cataract,
enlarged lacrimal glands, dry eye

Neurologist
Cranial nerve palsies, papilledema, meningitis, myopathy,
peripheral neuropathy, space occupying lesions

Endocrinologist
Diabetes insipidus
Hypercalcemia
Hyperthyroidism

Hepatologist

Liver granuloma
Portal hypertension
Abnormal liver function tests

Hematologist
Anemia
Leucopenia
Thrombocytopenia
Hypersplenism

Otorhinolaryngologist
Parotid enlargement
Hoarseness

Nasal stuffiness




Clinical Features of Sarcoidosis.

lannuzzi MC et al. N Engl J Med 2007;357:2153-2165.

Cern  The NEW ENGLAND
7= JOURNAL of MEDICINE
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AROTOAOYIKES OO TUPOYES
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Evookpivelg adéveg (omavia)
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Staging of Sarcoidosis on the
Basis of Chest Radiographs

No abnormalities 5% —-10%

Lymphadenopathy
(fig. A)

Lymphadenopathy +
pulmonary 25%—-30%
infiltration (fig. B)

50%

Pulmonary

infiltration (fig. C) 10%-12%

5%
(up to 25% during
the course of
the disease)

Fibrosis




Chest radiographic stages in sarcoidosis

stage I stage II stage III stage IV



Chest radiographic stages in sarcoidosis




Chest radiographic stages in sarcoidosis
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CHEST IMAGING

Pulmonary Sarcoidosis:
Typical and Atypical
Manifestations at High-
Resolution CT with
Pathologic Correlation’
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Eva Criado, MD « Marcelo Sanchez, MD « José Ramirez, M D, PhD
Pedro Arguis, MD =Te A. de Caralt, MD, PhD + Rosario J. Perea,
MD, PhD * Antonio Xaubet, MD, PhD
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Typical and Atypical Features of Pulmonary Sarcoidosis at High-Resolution CT

Typical features
Lymphadenopathy: hilar, mediastinal (right paratracheal), bilateral, symmetric, and well defined

Nodules: micronodules (2—4 mm in diameter; well defined, bilateral); macronodules (=5 mm in
diameter, coalescing)
Lymphangitic spread: peribronchovascular, subpleural, interlobular septal

Fibrotic changes: reticular opacities, architectural distortion, traction bronchiectasis, bronchio-
lectasis, volume loss
Bilateral perihilar opacities

Predominant upper- and middle-zone locations of parenchymal abnormalities
Atypical features
Lymphadenopathy: unilateral, isolated, anterior and posterior mediastinal

Airspace consolidation: masslike opacities, conglomerate masses, solitary pulmonary nodules,
confluent alveolar opacities (alveolar sarcoid pattern)
Ground-glass opacities

Linear opacities: interlobular septal thickening, intralobular linear opacities

Fibrocystic changes: cysts, bullae, blebs, emphysema, honeycomb-like opacities with upper- and
middle-zone predominance

Miliary opacities

Airway involvement: mosaic attenuation pattern, tracheobronchial abnormalities, atelectasis

Pleural disease: effusion, chylothorax, hemothorax, pneumothorax, pleural thickening, calcification

Pleural plaquelike opacities

Mycetoma, aspergilloma
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Fibrotic changes: reticular opacities, architectural distortion, traction bronchiectasis, bronchio-
lectasis, volume loss
Bilateral perihilar opacities

Predominant upper- and middle-zone locations of parenchymal abnormalities
Atypical features
Lymphadenopathy: unilateral, isolated, anterior and posterior mediastinal

Airspace consolidation: masslike opacities, conglomerate masses, solitary pulmonary nodules,
confluent alveolar opacities (alveolar sarcoid pattern)
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Reversible and Irreversible Abnormalities of
Pulmonary Sarcoidosis at High-Resolution CT

Reversible parenchymal abnormalities®
Micronodules, macronodules
Airspace consolidation: confluent alveolar
opacities
Ground-glass opacities
Interlobular septal thickening
Intralobular linear opacities
Irreversible parenchymal abnormalitiest
Honeycomb-like opacities, cysts, bullae, em-
physema
Architectural distortion
Traction bronchiectasis, bronchiolectasis
Volume loss in upper lobes, retraction of hila
Mycetoma (in 10% of patients with end-stage
sarcoidosis and a preexisting cavity)
*These features are suggestive of granulomatous
inflammation.
TThese features are indicative of chronicity and
fibrosis.
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Baughman R. et al Am J Respir Crit Care Med 2011; 183: 573-581




Serum angiotensin-converting enzyme (SACE)

Elevated serum ACE for the diagnosis of sarcoidosis
- sensitivity 57%

- specificity 90%

- positive predictive value 90%, but

-negative predictive value only 60%

May be used as supportive evidence for or against the diagnosis of sarcoidosis;
however, it should not be used in isolation to secure or exclude the diagnosis

Baughman R. et al Am J Respir Crit Care Med 2011; 183: 573-581
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BEDG-PET (18 fluorodeoxyglucose positron
emission tomography)

-Positive activity in areas with active granulomatous inflammation

-Expensive

-Positive result maybe the result of malignancy or an alternative inflammatory condition
-Useful in the diagnosis of sarcoidosis by identifying potential diagnostic biopsy sites
-Significant clinical role is in the diagnosis of cardiac sarcoidosis

-Can be performed in a patient with a pacemaker or defibrillator

I— & Baughman R. et al Am J Respir Crit Care Med 2011; 183: 573-581



Advances In Imaging - PET

m PET sensitive assesment of inflammatory activity
m Not indicated standard work -up

m Added value:
- cardiac sarcoldoslis
- unexplained symptoms
- Identify biopsy site
outside the thorax

Mostard RL et al , Curr Opin Pulm Med, 2013 (sept)
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BAL Profile in Sarcoidosis

Lymphocytes T in 90% of patients

Clinically active disease:
Lymphocytes range 20~80%, mean ~40%

Clinically inactive disease:
Lymphocytes lower, mean ~30%, but broad overlap

Neutrophils may be increased in late or advanced
disease



BAL in Sarcoidosis

Cherniack et al | Hunninhake & | Leatherman et | Costabel et al
1990 Crystal 1981 al 1984 1985
Diagnosis Normals Sarcoidosis Sarcoidosis Sarcoidosis
TCC (10°) 18,1 £1,9 60 £ 10 18+ 2 25+4
Macrophages 852+1,6 54 £ 10 48 = 5
Lymphocytes 11,811 45+ 10 387 49 + 4
Neutrophils 1,6 0,7 < | 6x1
Eosinophils 02+0,1 11 1,1
T cells (% Lys) 70,3 £ 3,6 92 +4 80 +2 93+1
CD, cells (% 444 + 37 84 + 4 614 785
Lys)
CDy cells (% 20,7+2,2 713 19+3 11+1
Lys)
CD,/CDyq 26+0,3 10,5:1 4:1 9:1
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BAL in Sarcoidosis

Cherniack et al | Hunninhake & | Leatherman et | Costabel et al

1990 Crystal 1981 al 1984 1985
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TCC (10°) 18,1 £1,9 60 £ 10 18+ 2 25+4
Macrophages 852+1,6 54 £ 10 48 = 5
Neutrophils 1,6 0,7 < | 6x1

Eosinophils 02+0,1 11 1,1
T cells (% Lys) 70,3 £ 3,6 92 +4 80 +2 93+1
CD, cells (% 444 + 37 84 + 4 614 785
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CDy cells (% 20,7+2,2 713 19+3 11+1
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Diagnostic value of BAL CD4/CD8
ratio for sarcoidosis

CD4/CD8 Sensitivity Specificity Author

> 35 59% 92% Costabel,
Milan 1987
> 4.0 59% 96% Winterbauer
Chest 1993
> 4.0 55% 94% Thomeer

WASOG 1997
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Endoscopy.

m Bronchoscopy

(TBLB/ TBNA/ EBB)

m Endosonography
(EBUS- TBNA and EUS-FNA)




Transbronchial Lung biopsies (TBLB)

Yield in detecting granulomas

60% (range 40 -78%)

Meta analysis, 15 studies

Hemoptysis/ pneumothoraces
(5 -10%)

Agarwal R et al, Respir med 2012




I'ransproncnial Neeale Aspiraton (I'BINA)

m YIeld In detecting granulomas

y
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m [Meta analysis : -
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Agarwal R et al, Respir care 2012




EBUS - TBNA




SalCOIAO0SIS: ENAosonograpny. reatures

Well vascularised




EBUS: Yield in assessing Granulomas

Meta analysis, 15 studies, 553 patients
EBUS: yield 79% (range 54- 93%)
No Influence of on site cytology

5 minor complications

Agarwal R et al, Respir med 2012






EUS: Yield in assessing Granulomas

m Sensitivity 82-94%

m Yield Stage | > Stage 11

Fritscher- Ravens, Chest 2000, Annema ERJ 2005, Iawasitha Endoscopy
2008, Garewood Chest 2007, von Bartheld Endoscopy 2010



Mediastinal abcess after EUS In
sarcoldosis

m Retrospective observation (n=252)

\

m Mediastinal abcess (n=5)
m Increased risk?

m Profylactic antibiotics?

Von Bartheld et al, GI Endoscopy 2012
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SUSPECted Sarcoldosis: tissue needea: Wnicn test?




TBNA vs. EBUS guided TBNA

m Suspected sarcoidosis stage I/11 (n=50)

m RCT

m Sensitivity TBNA 53%)vs. EBUS-TBNA (83%)

Tremblay A et al, Chest 2009



EBUS vs TBLB (1)

m Suspected sarcoidosis (n=40)
Final diagnosis sarcoidosis (n=37)

m Sensitivity EBUS-TBNA vs TBL.B 84% vs 87%

m EBUS - TBNA + TBLB 100%

Plit M et al, Intern Med ] 2012



EBUS vs TBLB (2)

m Suspected sarcoidosis stage I'and Il (n=40)
EBUS-TBNA: 2 x2 LN, TBLB 5 X

m Sensitivity granuloma detection
EBUS vs TBLE 94% vs. 37% (p< 0.001)

m Complications:
- TBLB: Pneumothorax (n=1), bleeding (n=3)
- EBUS: Severe cough (n=1)

Okt M et al , ] Thorac Cardiovasc Surg 2012



Transbronchial Needle Aspiration (TBNA)

Multinucleated giant cell Scattered epithelioid cells
of Langhans type and lymphocytes

Smojver-Jezek S, et al. Cytopathology 2007; 18: 3



Right paratracheal LN \ena cava superior

Wong M et al. Eur Respir J 2007; 29: 1182



Endobronchial Ultrasound in Sarcoidosis

Suspected sarcoidosis (n = 65)

EBUS-TBNA (n = 65)

Noncaseating epithelioid Noncaseating epithelioid
cell granuloma-positive cell granuloma-negative
(n = 56) (n=9)
' ’ !
Mediastinoscopy Observed VATS
(n=5) (n=1) (n=1)
. .. Wegener's
Sarcoidosis Indeflnlte Granulomatosis
(n =61) URE) (n=1)

Wong M et al. Eur Respir J 2007; 29: 1182



A Randomized Controlled Trial of Standard
vs Endobronchial Ultrasonography-Guided
Transbronchial Needle Aspiration in Patients

With Suspected Sarcoidosis

Alain Tremblay, David R. Stather, Paul MacEachern, Moosa Khalil and
Stephen K. Field

 CHEST 2009, 136: 340-346 |

Table 2—Main Resulis

Standard T L (o= 26 EEBUS-Cuided TEMNA (n = 24)

rated, mm
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GRANULOMA Trial

B ORIGINAL CONTRIBUTION

Endosonography vs Conventional Bronchoscopy

for the Diagnosis of Sarcoidosis
The GRANULOMA Randomized Clinical Trial

Von Bartheld MB, ..., Annema JT. JAMA 2013



GRANULOMA - Design
m RCT: (TBLB + EBB vs. EBUS/EUS)

+ BAL was additionally performed in all
patients

m Suspected sarcoidosis stage I/11
need for tissue verification

m 14 hospitals across Europe (2009-2011)



GRANULOMA - Endpoints

m Primary endpoint: Granuloma detection
m Secundairy endpoints

- Complications
- Value of BAL




Figure 1. Study Flowchart

tage | or |f sarcoldosis screanad for eligibllity

‘ 366 Patients with ciinicaly or radiologically suspicious

149 JRancomized to conventional bronchascopy with

transbronchial and mucosal biopsias
pius branchoalveotar lavage
148 Raceived Intervention as randomized
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62 Exchuded

8 Relused consent
2 Unable 1o give consent
21 Prefamed cinical and radiological Tolow-up
7 Prefarred bronchoscopy with ranstronchial iung blopsy
- 5 Pretared endosonography
4 Had acute wish for a tissue dlagnosis
3 Contrainaication for 1 of the stugy procedures
2 Already underwent a study procedure
2 Had stage Il sarcolacsis
Did not want 10 participate

155

domized toendosonographic ultrasound-guided
mediastinat or hiar ymph noda asplration plus

bronchoalveckar iavage
153 Receivad Imtervention as randomized
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72 Granulomas 69 No granulomas 8 Inconclusive 114 Granulomas 32 No granufomas 8 Inconclusive
datected detected resulis® detected detected results®
Final diagnosis Final diagnosis Final diagnosis Final diagnosis Final diagnosis Final diagnosis Final diagnosis Finai diagnosis
72 Sarcoldosis 0 No sarcoldosis 64 Sarcoldosis 13 No sarcoldogls 114 Sarcoldosis @ No sarcoldosis 28 Sarcoldosis 12 No sarcoldosis

1

I

'

| 149 Completed foliow-up I

I 149 Included In the primary analysis ]

l

t

153 Completed follow-up
1 Lost to follow-up

!

154 Includad In the primary analysis

Enroliment, randomization, and outcome of study participants. Granulomas were defined as granulomas or clusters of epithelioid cells, as can be observed in patients

with sarcoidosis. The box “no granulomas” contains all other outcomes.
2No representative biopsy material was present
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Table 1. Baseline Characteristics of All Study Patients (N = 303)

No. (%)

|
Bronchoscopy Endosonography

Characteristic

Age, mean (SD), y
Male sex

Symptoms
Fatigue

Cough
Dyspnea
Arthralgia
Weight loss
Fever
Night sweats
Skin lesions
Eye lesions
Onset of symptoms, median (25th-75th percentile), mo

Smoking history
Never

Former

Current

Chest radiograph
Lymphadenopathy

Pulmonary opacities

CT scan of the thorax
Lymphadenopathy? 147 (99)

Maximal nodal short axis, mean (SD), mmP 18.8 (6.9)
Pulmonary opacities 106 (71)

Sarcoidosis stage, based on chest radiograph
I 69 (46

I 79 (53)
Il 1(1)

Abbreviations: CT, computed tomography; EBB, endobronchial biopsy; EBUS, endobronchial ultrasonography; EUS,
esophageal ultrasonography; TBLB, transbronchial lung biopsy.
Percentages may not sum to 100% because of rounding. Results on 1 patient are missing (see Figure 1).
aLymphadenopathy was defined as a minimal short axis =10 mm.
DMean short-axis for EUS patients was 19.0 mm(SD, 7.0); for EBUS, 20.6 mm(SD, 7.1).




GRANULOMA Trial — Results

Table 2. Characteristics of Endoscopy
No. (%)

Bronchoscopy (n = 149) Endosonography (n = 154)

1
TBLB EBB EUS-FNA EBUS-TBNA

Procedure performed 143/149 (96)2P 138/149 (93)2 102/154 (66)° 56/154 (36)°
MNo. of biopsies, mean (SD)

Patients with =4 biopsy 139/149 (93)  121/149 (81)
specimens collected

Representative material® 138/149 MM@M@




Table 3. Granuloma Detection and Diagnostic Yield for Sarcoidosis and the Final Diagnoses

by Group

No. (%)

Bronchoscopy
(n =149)

Endosonography
(n=154)

72 (48)

114 (74)

N
72/136(53)

NN
114/142(80)

Final diagnosis
Sarcoidosis 136(91)

142(92)

Other diagnoses 13 {EF’

N

12(8)

Postinflammation/reactive mediastinal nodal 5
disease

-

Monspecific interstitial pulmonary fiorosis 3

0

Tuberculosis 1

1

Lymph node metastasis of non—small cell
lung cancer

Metastatic thyroid cancer

Metastatic colon cancer

Wegener disease

Pneumoconiosis

Atypical pneumonia

Atypical interstitial nodules, diagnosis unknown




GRANULOMA Trial — Adverse events

Table 4. Adverse Events In Both Groups

Bronchoscopy Endosonography
(n_149) (n = 154)

requinng thoracotomy
We“mtm:u, drain necessary
Ventilatory insufficiency requinng noninvasive ventilation
Adverse events
Ulcer midesophageal
Pneumothorax, no drain necessary
Mayor agitation prohibiting adequate protocol sampling 3
*1f=f“or "ag& mL

/1
EN
\&/




GRANULOMA Trial —

Flgure 2. Diagnostic Outcome of Study Procedures Based on Bronchoalveolar Lavage
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GRANULOMA Trial -
Conclusion

m Suspected sarcoidosis Stage /11

m Endosonography (EUS-FNA/ EBUS-TBNA)
qualifies as the test of choice when
granuloma detection Is indicated




GRANULOMA Trial -
L imitations

m High % of patients with sarcoidois
m Low prevalence of TB, no histoplasmosis

m No “’blind” TBNA performed



Advances In diagnosing SarcoldosIs

m Improved HRCT Imaging

m Tissue sampling (stage I/11)

— Endosonography (EBUS/EUS) test of choice

m Conventional TBNA + TBLB alternative



EUS vs EBUS
m Granuloma detection
- EUS-FNA: 88%

- EBUS —TBNA: 66 %




-
Table 4. Adverse Events in Both Groups

Bronchoscopy  Endosonography
(n=149) (n = 154)

Senous adverss events n=2 n=1

O 1

Mediastinal abecess requinng thoracotomy 0
Pneumothorax, drain necessary 1 0

Ventilatory insufficiency requinng noninvasive ventilation 1 0
Adverse events 30

Ulzer midescphages

Preumothoras:, no drain necessary

Maior agitation prohibiting adequate protocol sampling

Hemorrhage, mL
=75

26-Th
525
=5
Small mediastinal hematoma

e e

|| =
el = ] e

Saturation decrease, %
=B0

=80

&0-00
Looss tooth after endoscopy
ntroduction of EUS scope into trachea
ntolerable cough
Sore throat
Chysphagia
Minor azpecific thoracic pain
Temperature <30°C
Tachycardia

Techrucal issues _
Early removal of scope because of technical problem 1

Endoscope damage 1

Abbraviations: EBE, endobronchial biopsy; EBLS, endobronchial ultrasonography; EUS, esophageal ulirasonograpiy;
TBLB, transbronchial lung biopsy.
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Yield per stage

L
— -
sarcoidosis “
Bronchoscopy.38% o _
°<0.0 '
1 -
Endosonography 84% ;’

sarcoidosis
Bronchoscopy: 66%

Endosonography: 77%




Can EUS differentiate between TB VS
sarcoldosis?

m Prospective trial, London

m Mediastinal nodes, no lung cancer, non diagnostic
bronchoscopy (n= 72)

m Final diagnosis: Sarcoidosis n= 30, TB n=28

m Sensitivity Sarcoidosis 100% TB 86% (culture
71%)

Fritscher- Ravens et al, Endoscopy 2011



AOKIUOGIEC OVOTVEVGTIKTG AEITOVPYIOG

20V 0o mEPLOPIGTIKOD THTOV OLATAPOLYT THG OWVOTTVEVGTIKTG
AEITOVPYIOG KOl EAQTMON TNG OLOYVTIKNG IKOVOTTOG

ATOQPOKTIKOD THITOV OLOTOPOYT] TNG OVOTVEVCTIKIG AEITOVPYIOG GTO
30%

Bpoyyikn vrepavtiopaotikoTn o topoatnpeiton 6to 20%




pulmonary function changes

“With no other disease did pulmonary
physiologists have so much fun as with

sarcoidosis.”
Om P. Sharma






YAPKOEIAQYH
Al0yvmon

Agy vmapyel otoyvmotikn (gold standard) ookipoctio
2Pt KAWIKI KO OKTIVOAOYIKT] EVKOVO

I6T0AOYIKY] TEKUNPLOGT] 1] TUPOELOOTONLEVOD
KOKKIOUOTOS

APVNTIKOG EAEYYO0S VIO, LIKPOOPYOAVIGIOVS 1| GAAN
VOGO



YAPKOEIAQYH
Al0yvmon

Agy vmapyel otoyvmotikn (gold standard) ookipoctio
2Pt KAWIKI KO OKTIVOAOYIKT] EVKOVO

I6T0AOYIKY] TEKUNPLOGT] 1] TUPOELOOTONLEVOD
KOKKIOUOTOS

APVNTIKOG EAEYYO0S VIO, LIKPOOPYOAVIGIOVS 1| GAAN
VOGO















Clinicoradiographic data

Clinical Diagnosis

) Na
(without biopsy) Biopsy | .arenioma

‘Granulomatous
imflammation

, ) Alternative
Excluszion of alternative - Alternative
causes of granulomas Ciagnosis

Ewcluded

Mat
} Documented / Dlagnosis possible versus
Document involvement inat | ZFFEL 10 tnie granulomatous

least one additional organ Diseases of one organ

Excluded aternative Altermative

multisystermn granulomatous multisystem
diseases granulamatous disease
to sarcoidosis

Excluded

Sarcoidosis
highly likely

Baughman R. et al Am J Respir Crit Care Med 2011; 183: 573-581



Diagnostic Problems

m [here is no single diagnostic test for sarcoidosis

m Noncaseating granulomas in a single organ, such as
skin, do not establish a diagnosis of sarcoidosis

m Such granulomas are not specific for sarcoidosis



Diagnostic approach to sarcoidosis

The diagnostic approach to sarcoidosis 1s a complex procedure. There i1s no single
diagnostic test for this disease. The diagnosis 1s based on three criteria: a compatible
clinical and/or radiological picture, histological evidence of noncaseating granulomas,
and euluamn of C}’[hEl diseases that mm plmlm.e a HllTllldl 111&‘[01@*1:.&1 or clinical
plL‘[Ule a0 . ) ~OcCec ) 2 C0( . ) Y Y OOy . l) p]":ﬁr 1de
histological confir mdtmu of the leEdHE, 2) evaluate the extent and severity of organ
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Sarcoldosis: The patient without histology

Sufficient diagnostic criteria
m |ofgren Syndrome
m Panda + Lambda pattern on gallium scan

m BAL with CD4/CD8 > 3.5

ATS/ERS/WASOG Statement on Sarcoidosis 1999



Clinical Evaluation in Sarcoidosis.

Table 2. Clinical Evaluation in Sarcoidosis.”

Initial assessment
History and physical examination (attention to environmental or occupational exposure and family history)

“Biopsy of affected organ, with special stains and culture of specimen
Posteroanterior and lateral chest radiographs

Pulmonary-function tests — spirometry with bronchodilator, total lung capacity, and diffusion capacity

Electrocardiography

Complete ophthalmologic evaluation (slit-lamp, tonometric, and funduscopic examinations)

Complete blood count with platelet count and measurement of serum calcium, creatine, alkaline phosphatase, alanine
aminotransferase, and aspartate aminotransferase levels)

Measurement of serum level of angiotensin-converting enzyme (if elevated, may be useful to monitor patient compliance)
Other tests as indicated for assessment of involved organs:
Heart — Holter monitoring, echocardiography, cardiac PET, MRI, and electrophysiological study for inducible arrhythmias
Lung — right-heart catheterization for pulmonary hypertension
Central nervous system — MRI with gadolinium and cerebrospinal fluid analysis

Monitoring (follow up every 2 to 3 months)
Assessment for decline in physiological function based on initial organ involvement
Further testing in the case of new symptoms or physical findings

Testing to monitor side effects of therapy — for example, bone densitometry for corticosteroid use and semiannual
ophthalmologic examination for hydroxychloroquine use

* PET denotes positron-emission tomography.

lannuzzi MC et al. N Engl J Med 2007;357:2153-2165.
e NEW ENGLAND
JOURNAL of MEDICINE




Diagnostic Procedures

m  History and physical examination
(attention to environmental or occupational exposure and family histoty)
m Chest radiography
m Pulmonary function tests (VC, FEV1, CO-transfer)
m Electrocardiography (+ 24 hr Holter monitoring, echocardiography
m Tuberculin test, serum ACE, calcium, liver enzymes, creatinine, urine analysis

m Eye investigation



Systemic symptoms

m Fatigue (up to 70% of patients)
m Fever (usually low-grade, but up to 40" C possible)

m Weight loss (2-6 kg during 10-12 weeks)

Fever of unknown origin: consider sarcoidosis!



Skeletal muscle weakness 1n sarcoidosis

m EXxercise intolerance frequent in sarcoidosis

m “Leg complaints” reason for exercise limitation in up to 67%
of patients

m Skeletal muscle weakness Is present in patients who complain
of fatigue and is associated with reduced health status

Spruit et al, Thorax 2005



Factors responsible for muscle weakness

m Reduced physical activity in patients who suffer from
fatigue, malaise and depression

Treatment: controlled physical training

m Steroid induced myopathy
Treatment: reduce/stop corticosteroids

m Sacoldosis involvement of the muscles
Treatment: corticosteroids



Acute sarcoidosis
(Lofgren’s syndrome)

Bihilar lymphadenopathy
Arthritis
Erythema nodosum (more frequent in women)

Frequently fever, myalgia, malaise

85% resolution after 2 years

DRB1*0301/DQB1*0201-pos: 99% resolution
DRB1*0301/DQB1*0201-neg: 55% resolution

Grunewald, AJRCCM 2007
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20YVOTNTO TPOGPOANS TOV OLEPOPOV 0PYAVOV

IIvevpoveg 90%
Agn@aodveg 75-90%
"Hrap 60-90%
Yaavag 50-60%
ApOpooceig 25-50%
Aépna 25%
O¢p0aipoi 10-50%

AVOTEPO UVUTVEVGTIKO G. (5-

10%)
NX 5-15%

Kapowa 2-10% (xhwvika
EPPAVIIC)

Hopotioeg 10%
Ootd 5%
Aapoyyes 5%

YnepooPeotionpio 11% (2-
63%)

Neogpot (omavia)
AROTOAOYIKES OO TUPOYES
I'ootpevrepiko 6. <1%
Evookpivelg adéveg (omavia)
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EKonA®MGEIC KapoloKnc TpOGBoANg

ACUUTTONUTIKY TOPOVOLO KOKKIONATOV

Awotapoyés ayoyipétnrog (23-30%)

AppuOpieg (atrial arrhythmias 19%, ventricular tachyarrhythmias 23%o)
Avemapkero prrtpogvovg Baipioag (<3%)

Kowvlioko avevpoopa

Kapowukn avenapkera

IHepikaporako vypo (19%, cuvi|0mc pikpn 1060TNTO KOl CCVUTTOUATIKO)
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Myocardial Biopsy
m Sensitivity < 25 %
m Stress for patient
m Increased risks









Success rate <25%




Success rate <25%




Success rate <25%




... the present authors do not recommend the routine use of
biopsy to confirm myocardial involvement if the diagnosis of

cardiac sarcoidosis can be substantiated by other techniques.










Circulation. 2009;120:1969-1977;
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H yopnynon oyyelo0106TOATIKOV QOPUOK®V 0€ PEATIOVEL THV ETLPIOGCT] QDTOV TOV.

000EVMV, HTOPEL OLMG VO BEATIOGEL TO OLLOOVVOLLKO ProTil 6€ KOTOLOVG

iology 111, (2), 278-285 2013



http://www.ajconline.org/article/S0002-9149(12)02209-6/abstract

Baughman R. et al Am J Respir Crit Care Med 2011; 183: 573-581




NevpooapKoelomon

~ 5% KAMVIKEG EKONAMCELS

15% vekpotouko svpnua
Méon nhikia euedvionc: 44 £
[TAE0V GLYVT GTIC YUVOIKEC
[TA€0v cuyvn 61N LoP” PLAN

Ocela epeavion N xpovia vOGOG



EKONA®MGELS VELPOGAPKOEIOMGNC

IIpooPoin eyke@aMK®OV cvlvyL®OV

Oionua otk Oning

Aonmtn unviyyitioo

Yopoképarog

Yopkoerokés Prapec otov eyké@aro (dmorog owafnTne, apunvoppora,
YOAOKTOPPOLO)

Emunntikéc Kpioels (EKONAMGELS YPOVIOTTUS HE QTOYN TPOYVMGT])
PouoTpikég EKONAMGELS

IIpocPoin votiaiov pogrhov

Ieprpepikn vevponadsro,

Ipocfoin mkpov vevpik®v wvev (Small fibre neuropathy)

Mvona0Osio
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Most frequent




[IpocPoin mpocmmikov vevpov: Bell’s pulsy












Zajicek et al QJM; 1999



NevposapKoelomao™: O1yvVmo

Features Neurosarcoidosis MS Behcet's Dis Infection
Age (years) 20-40 30-50 20-40 any
Sex equal f>m m>f any
Abnormal CXR + . _ _
Hypercalcemia + . . _
Uveitis + + + +
Facial Nerve Palsy + + +
Meningitis + + + +
Cerebrospinal fluid (CSF) ACE + - - -
CSF Lysozyme + _ i -
CSF B2-Microglobulin + - - +

MS: Multiple Sclerosis; present + absent -

Hoitsma E, Sharma OP. Eur Respir Mon 2005,32: 164
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Nevpooapkoecidomon: diagnostic work-up



Nevpocaprkoeidmwon: diagnostic work-up
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Bloyia: eykeparov, vevpov, HLoOg
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Evpruota ond v MRI og 27 aoBeveic ye veupoaapkoeidwaon

Zajicek et al, 1999












Nevpocapkoeiomon
(coumeEPAGLOTO)

H xhvikn) ¢ €TEpoyEvELd OVGKOAEVEL TN OLdYVOON

Xg pepovouévn wpocsPoin tov KNX n dwayvoon sivon eEonpeTika
OVGKOAN

CT and MRI: é1evkoAivvovy T o1ayvoo

H wotoloyikn tekunpimon givor amopaitntn yio v empefaioon
NS O1AYVOOTNS OALL ELVUL OVGKOAN



Diagnostic flow chart
for patients with active sarcoidosis and presentation with neurological symptoms



Diagnostic flow chart

for patients not known to have sarcoidosis or with inactive disease with
neurological symptoms



IIpocBoAn opBaAumv

m 10-50% (American and European studies), 64-89% (Japan)

m Payocoition (mAEov Guyvn EKONA®GN)
- Tpocbia payoeditioa (22-70%)
- fluorescence angiography eév vrdpyetl viroyio omicOoC
POYOELOITIONG

- XpOvio poryOELOITION UTOPEL VOL OO YTGEL GE YAAVKM®LLOL,
KOTOPPAKTT KOl TOPAMGT
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IIpocBoAn opBaAumv

AMeg frafeg:
ETITEPUKITION, TPOOPOAY dxKPVIKOD KOV,
$1p0 KEPXTOETTEPUKITION, oy yeUTION oUPLPANOTPOEIOODVG,

TP00PoAN 0TTIKOD VEDPOV













Retinal periphlebitis with candle wax drippings



Fluorescein angiograph:
vascular leakage and patchy exudation
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TOPOVGLACOVV OEPUATIKT TPOGPOAN

H oepuoatikn TpocPoir] umopel v GLVOOEVEL OTOI0OTTTOTE
GTAO10 TNG VOGOV

210 1/3 tov acOevov 1 oepuaTikn TpocPoAn amoTeEAEL TNV
TPMOTN EKONAMCT TNS VOGOV

2uvifmc akoAovBel TposPoAn Kol AAA®V OpYAvVEOV
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OCmoec epvOnua



OCwoeg epvionua
H 1o couyvn un €101kn PAGEN

EpvOp1 kot otpoyyvAn PAAPN pe vreyepon n omola yivetal
EMOOLVT).

Metd and 1 efooudda yivetor mepIGGOTEPO KLOVN KOl
VITOYWPEL GE ELOOUAOES N UNVEC

>75% yvvaikeg
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Xeuethoeong Avkoc (Lupus pernio)

m Ewum BAGPn

m [lopeiéc, potn, yeiAn,
HaTio

m ["wvaikec > 40 gtov



m Enéktoon e BAAPNC
GTOVG YOVOPOLC KOl T
0GTA OELYVEL YPOVIOTNTA
™G VOGOV

B 2VVUTAPYOLV: TPOGPOATN
AVOTEPOL
OVOTTVEVGTIKOD, EAKN GTO
BAevvoyovo g pone,
OLATPNGT PIVIKOV
OLOPPAYLLOTOC UTOPEL Ko
VTTEPMO UG



AEPUATIKEC TTAAKEC

Ewokeg oepuatikeg PAAPeC

2TPOYYVAEC 1 OPBAA
BAaPec ympic kKvnouo

Mmnopet va mapapeivoov
OVAEC 1) OVGLOPPEC
TEPLOYES



Al®OTEKLO



Mn €101K1] VTEPYPOUATOCT)
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2VUTTOUOTIKT TPOGPOAN TOV LLOV: GTAVLK

Xpovio, puomadeio: omoKAEIGUOS LVOTADELNG OO
GTEPOELON

Kvotikéc ootikég PAAPeC mapatnpolvion GE GLVOLAGHO
LE 0epLOTIKES BAOPEC
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SIXVIG TVAXIX DTEPTHON KXL NTXTIKTY XVETTHPKELX



IIpocfoin Nrotog

m 50-80% koxkkiouo otn Browio NToto
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IIpocoAn Nratog Ko AEUPAIEV®V






[IpocBoin Nmatog Ko GTANVOC






[IpocoAn veppmv

OLINEGT] VEPPLTION: CTTAVL



Activated imnmune
system
e.g. Y-interferon

T sunlight

T Dietary
vitamin D

Abnormal calcitriol
metabolism

Macrophages
(T1-0 hydroxylase)

v

TCALCITRIOL
(1,25 (OH)Z-D3)

N

T Intestinal calcium
absorption

~ 7

— >  TNF-a/IL-6

l

D —

S

T Bone turn over

HYPERCALCAEMIA (5-10%) / HYPERCALCIURIA (40-50%)

Nephrocalcinosis

Nephrolithiasis

l l

Renal impairment Osteopaenia IPTH

Pancreatitis

Renal failure Osteoporosis

Figure 1. Causes and consequences of abnormal calcium homeostasis in sarcoidosis. PTH-rP, parathyroid hormone (PTH)
related protein; TNF-a, tissue necrosis factor- o; IL-6, interleukin-6.
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With rare manifestations of sarcoidosis, a leading concern is
whether the specific clinical problem is the result of an
alternative, nonsarcoidosis pathological process!

D.R. Moller
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O¢epancio TS LOPKOELOMONS
IoTopika oTOLYELD

IIpwv t0 1951: the dark times (. costaser)

e C. Boeck 1899: Arsenic acid

 Calcium, gold, tuberkulin, typhus vaccination,
antibiotics, antituberculotics, vitamin D and E,
fever therapy, radiotherapy for mediastinal
lymphoma.
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DvoKN TOPELN TNS LAPKOELOMONC

60 - 70%: avtouatn ioon

10 - 30%: ypovia Topeiol 1] TPOOJEVTIKT) ETLOEIVMOOT
4 —7%: ocofapr) EEOTVELUOVIKT] TPOGPOAN KT TNV OPYIKN

EKTIUNON
10 — 20%: povipec vmoreupatikec PAaPeg
1-5%: Ovnromnto (avoamveELGTIKO, KEVIPIKO VELPIKO, KUPOLY)

ATS/ERS/WASOG Statement 1999



Sarcoidosis-related Mortality in the United States
from 1988 to 2007

Jeffrey ]. Swigris’, Amy L. Olson', Tristan ]. Huie', Evans R. Fernandez-Perez’, Joshua Solomon’,
David Sprunger!, and Kevin K. Brown'

"Autoimmune Lung Center and Interstitial Lung Disease Program, National |ewish Health, Denver, Colorado

We found that mortality rates increased from 19852007,
particularly in black females. Younger age and black race
are nisk factors for having pulmonary fibrosis or a cardiac

Underlying Causes of Death Among U.S. Dec ....co contribute to death.

Sarcoidosis from 1988-2007

Sarcoidosis 58.8%

Cardiomyopathy 1.7%
Lung cancer 1.4%
Stroke 1.4%

Pneumonia 1.1% ; : .
Cirthosis/Liver cancer® 1.0% m | Respir Crit Care Med Vol 183, pp 1524-1530, 2011




Epotoscig mov npénel vo amavtnlovy apwy
OTOPUGIGTEL N Evapin Oepamelag

‘Exel 0 acOevnc countopatao;
Mmopel va avTILETOTIGTEL pe Tomikn Oepaneia;
Etvot n vooog ametAntikn yio tn (on;

‘Eyxel n voGog ypovia Lopon;

Yndpyel avtEvoelin yio Kamowa, €101kn Oepameio;

Baughman/Lower, Eur Respir Monogr 2005
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Meza o 1951: the golden age of corticosteroids

Emitoync ypnon Koptikostepoedmv. IIpmTeg
AVOPOPEC:
Siltzbach et al, JAMA 1951

Small, JAMA 1951
Sones et al, NEJM 1951



Key management difficulties

m The confusions about when and why to treat, and about
treatment goals

m The confusion on when to use second-line agents

m The confusion on when to treat fibrotic pulmonary disease



Danger from disease

J

These are NOT synonymous




Danger from disease

m |ife threatening end organ damage - especially
cardiac, CNS, liver, kidney

m Other life threatening disease: (e.g. hypercalcaemia)

m Risk of disability: pulmonary fibrosis, blindness etc



toms
1Pt




American Thoracic Society/European Respiratory
Society/\WWorld Association of Sarcoidosis and Other
Granulomatous

Disorders criteria for considering corticosteroid treatment
In sarcoidosis

Progressive symplomalic pulmonary disease

Asymptomatic pulmonary disease with persistent infitrates or progressive 0ss of lung function
Cardiac disease

Neurological disease

Eye disease not responding to topical therapy

Symptomatic hypercalcaemia

Other symptomatic/progressive extrapulmonary disease




American Thoracic Society/European Respiratory.
Society/\WWorld Association of Sarcoidosis and Other
Granulomatous

Disorders criteria for considering corticosteroid treatment
In sarcoidosis

Progressive symptomatic pulmonary disease

Asymptomatic pulmonary disease with persistent infiltrates or
progressive loss of lung function




Criteria for corticosteroid treatment of
sarcoldosis at St Antonius Hospital

Absolute criteria
hymal disease with se
y obstruction on pre

e from baseli

Hypercalcinuria with nephroc

Granulomatous interstitial nephritis

eslasis, portal hy NSIoN anc

Bone marrow involvement with pancytop

Relative criteria
Symptomatic pulmonary disease with only mil Oc e lung function impairment
Disfiguring skin involvel

Sympto olog USing un ptable reduction in quality of life (e.g. r, fatigue

VC: vital © y: DL co: diffusing ¢ y of the lung for H : fio nd; ntage of pre

MNieiw

Grutters J.C et al, Eur Respir J 2006



Criteria for corticosteroid treatment of
sarcoldosis at St Antonius Hospital

8l impairme ] ; and/or pred)
ntation

and/or DL,CO : ise from baseline)

20 m-L
is and
Granulomatous interstitial nephritis
Liver invelverment with intrahepati
marrow involvement with par
Relative criteria
ymplorn

Disfiguring skin in

/mptomato

Grutters J.C et al, Eur Respir J 2006



Sarcoidosis

Treatment of serious systemic disease

Heart

Liver - Spleen
CNS

T Ca
Skin

Eyes

Steroids, anti-arrhythmics,
pacemaker / defribillator,
transplantation

Steroids

Steroids (pulse), anti-TNF,
cyclophosphamide, cladribine, cyclosporine,
hydrocephalus (surgery)

Diet ¥ Ca & vit. D, reduce exposure to
sun light, Plaquenil, steroids

Plaquenil, topical and systemic
steroids

Topical and systemic steroids, cycloplegics,
surgery



» Continue for a minimum of 12 months

» After discontinuation: close follow-up for relapse (occurs in 16 - 74%)

ATS/ERS/WASOG Statement 1999



Recommendations for the managemeam of sarcoidosis

-

Because of the high rate of spontansous remission,
treatment is not ndicated for asymptomatic stage |
disease. [B]

Because of high rates of remmssion, treatment is not
indicated in asymptomatic stage [l or [ disease with
muldly abnormsal lung function and stable disease. [1D]

Oral corticostermds are the Aret line of therapy m
patients with progressive disease determined by radi-
ology or on lung function, spnifcant sy mploms o
extrapulmonary disease requining treatment. B

Treatment with prednisolone (or egquivalent) 0.5 mg!

ky/day [or 4 weeks, then reduced to a maintenance
dose which wall control symptoms and disease pro-

gression, should be used for a period of 624 months.
LD}

Bisphosphonates should be used to munimnse sterodd-
induced osteoporosis, (1]

Inhaled corticostersads, ether as inital treatment or
maintenance therapy, are not of sigmiicant beneft. Bl
Inhaled corticostermds may be considered for symp-
tomm control (cough) in a subgroup of patients. [[D]
Crther immunosuppressy e or anti-inflammatory treat-
ments only have a lmited role in sarcoddosis, bt
should be considered in patents when corticosteroids
are not controlling the disease or side eHects are
intolerable. At present, methotrexate 15 the treatment
Lung transplantation should be considered in end stage
pulmonary sarcodosis, D]

BTS Guidelines




Principles of therapy for dangerous disease

Do not under-treat initially in mistaken kindness
Control disease activity rigorously

Maintain control for a period (usually one year at an
Intermediate dose)

Establish minimum required dose



In life-threatening disease

m Consider pulsed I\ methyl prednisolone rather than high
dose oral treatment (e.g. 500mg at first dose, 750mg
weekly thereafter, ancillary oral treatment)

m This approach more effective and probably causes less side
effects

m Especially useful in CNS and cardiac sarcoidosis



In life threatening disease

m Decide whether corticosteroid therapy alone sufficient
m If not, introduce second line agents immediately

m Methotrexate versus azathioprine



Alternatives
in Sarcoidosis Therapy

Improvement with

— Hydroxychloroquine and chloroquine
— Methotrexate

— Azathioprine

— Cyclophosphamide

— Leflunomide/Arava

— Mycophenolate/Cell Cept

— Thalidomide




TABLE 1. TREATMENT OF PULMONARY SARCOIDOSIS

Chest X-ray stage 01
Mo symiptoms
Mo systemic therapy
Level 1A ({1.23)
Chest X-ray stage 2 to 4
Symptomatic
Treat with corticostenaids
Lewel 1A (B9, 123)
Imitial dosage of 20-40 mg prednisone or its equivalent
Level 1B (B9, 124)
Treat for 1.2-24 mo
Lewel 1C {90, 91,1 25)
Steroid-sparing altermatives for chronic pulmonary sarcobdosis
bethatrexate
Dame of 5-15 mg ance a week
Level 1A (1.26-1 28)
Falic ackd 1 mg'd may reduce toxicity
Level 18 {1.28)
Azathiopring 50-200 mg daily
Level 1B {130, 131)
Leflumamide 10-20 mg daily
Level 1B {133
bMycophenaolate
Level 1C {101

Inflizimab intravenoushy 3-5 mg'kg initially, 2 wk later, then once a manth
Level 1TA{18, 98)

Level A: At least one doubleblind, placebo-contralled trial with positie results
with ane or more case seniss supparting the results. Level B: Majority of case series
shiowing posithve results, Level C: Case series with miked reports of effectiensss, ar
anly a smal number of casesreported. 1A = strang recommendation; 18 = strong
recammendation; 1C = strong recommendation; 2A = weak recommendation;
2B = weak recommendation; 2C = weak recommendation. Scoring level of
evidence as proposed by Guyatt and coworkars (94,

Baughman R. et al Am J Respir Crit Care Med 2011; 183: 573-581
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Treatment strategy for sarcoidosis

Corticosteroids
am  Failed

Methotrexate

Failed

AZA
Leflunomide or MMF

Failed

BIOLOGICAL
THERAPIES




Efficacy and Safety of TNF Antagonists in
Sarcoidosis: Data from the Spanish Registry

of Biologics BIOBADASER and a Systematic Review

Resules: Seven panents treated with infloamab (TEX) and 1 with eranercept (ETIN) switched to [FX for
inefhicacy were registered in BIOBADASER 2.0. In 3, treatment 1s sull ongoing. Reasons for discon-

rinuarion were serious adverse events in 2 cases, inefficacy in 2 cases, and complete clinical response in
2 cases, Eight serious adverse events were reported. In the selected 60 of 2262 reports and | abstract of
the review, 232 patents (89.9%) were eated with IFX and 26 (10.0%) were treated wath ETN. In 2
randomized clinical tials, favorable response of the lung disease was reported with IEX. In other
randomized clinical trials, no improvement of ocular manifestarions was reported wath ETN. In the
cases serles, results were diverse. Mean weighted rates of adverse events, infecions, serious infections,

and malignancy were 39.9, 22.1, 5.9, and 1.0 per 100 paient-years, respectrvely.

Conelusions: There 1s nsuthcient evidence to ensure the efficacy of TNF antagonists in sarcoid-
osis. Mevertheless, [FX may be effective in selected manifestations of the disease. Before starting
trearment of sarcoidosis with [EX, a careful evaluation of the benefit/risk ratio must be considered

on an indmvidual basis,




Before and After two weeks after
first dose of Infliximalb (Remicade)

Baughman and Lower, Sarcoidosis 2001; 18: 70-74.



upus Pernio after 4th dose Infliximab




Role of tumor necrosis factor inhibitors

Fig. 2 A, Bilateral punched out ulcers, exudate, and scarring unresponsive to treatment. This photograph has been published in Arthritis
Care and Research (October 2005); with permission from the author. B, Complete healing is observed after treatment with infliximab.




Follow - up for sarcoidosIs

Stage | disease: every 6 months
Other stages: every 3 to 6 months
Follow-up for a minimum of 3 years after therapy is discontinued

If radiograph has normalized for 3 years, subsequent follow-up is not
routinely required

Note: Follow-up needs to be more vigilant after corticosteroid-induced
remissions than after spontaneous remissions

ATS/ERS/WASOG Statement 1999



Table 4.-Adverse prognostic factors in sarcoidosis

Type of factor

Lupus pernio

Chronic uveitis

Age at onset >40 yrs
Chronic hypercalcaemia

Nephrocalcinosis

Black race

Progressive pulmonary sarcoidosis
Nasal mucosal involvement

Cystic bone lesions
Neurosarcoidosis
Myocardial involvement




'ransplantation




Transplantation

About 3% of lung transplantations and less than 1% of heart and liver
transplantations are performed in patients with sarcoidosis

Higher rates of short- and intermediate-term survival than the majority
of the other recipients

An elevated right atrial pressure (>15 mm Hg) iIs a marker of increased
mortality among patients awaiting lung transplantation; a 5.2-fold
Increase in the risk of death

Sarcoidosis can recur in lung allografts, but such recurrence does not
affect survival or the risk of complications
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initiation of therapy is only justified when the potential
benefits outweigh the risks. ..







Avopac 64 etV
Komvietne (27 pys)

ITAPOYXA NOXOX
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m [Ipw 1 ypovo EmOEWOLEVT OVGTVOLY TPOGTODEING
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2TV €150y MYT):

B ovonvouwr (IMRC chronic ayspnea scale podpov 2)
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Epyoctplokes ECETUGELS E16000V

HCL 4:,7“9, PL I 502000, TKE: 11
Agvka: /600 (GR: 96,27, LY 5/%, IMIO: 6,670 )

Kowog froynuikog EAEYX0G: KO

A E § BN

I"evikn ovpov: KO

:L:..F'. TJLFX :&I_l\l_:l'l J\F‘; I)\Ja: /.JHJ_[TJ_HIC’ P 'CO*: 3’71 eJugly Hg PH; 7*£ 5




_ . IPKC «-1 OWOT)

B Oypotionon (aTeAms BepOmTEVYEICH 1) OVHEKTIKT )

M

B

B EcCoyevnc aALEPYIKT] KOWYEALOITIOO

m [Jupirioon

m  Brnpuilioon
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B Oypotionon (aTeAms BepOmTEVYEICH 1) OVHEKTIKT )
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B EcCoyevnc aALEPYIKT] KOWYEALOITIOO
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B Oypotionon (aTeAms BepOmTEVYEICH 1) OVHEKTIKT )

M

B

B EcCoyevnc aALEPYIKT] KOWYEALOITIOO




ECETAGELS TTTLEADV.

= Kolhiépysw yio kowd: ()

B KOTTOPOAOYIKT]: QPVITIKT] Y10 KOKOT DELOL

Mantoux: apvntikn
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m FVC:9/7%, FEV,: 01l%

m [LCI110%,

m DLCOI 107/%




EAeyyog yio caproeiomon

/]
B SACE: oZ U/L (normal values: 12-42) r
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1 1 & (11 N1 (X N
lOG1ES (1,5 prvar peTor tn o10yvmen )

Ei16600v

FVC: 97%, FEV,: 81%
LC: 110%,
DLCO: 107%
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B MebvAmpeoviCorovn: 32 mg/d

B [Ipo@uAocn Y10 OGTEOTOPMON
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m [ aotpompootacio




m[ vvaika 45 sV, pUn KoTvicTplo

mJroyio oTog LETO 0T0 YOAOKVGTEKTOUT] —> KOKKIM Lo
GOPKOEIOIKOD THITOV

B OKOAODONGE EAEYYOC OVATVEVGTIKOD GUGTHLOTOG.







B 2 0PKOELOMOT ([S1oyiol AE




mAvopac 67 etV

BITPOGEPYETOL Y10, EAEYYO OKTIVOAOYIKOD EVPNLOTOS







aonnpn2420-18  A1-01-5a F
KRARALT 201 S1Y
5 1,5 1.55

P -188.5
H 4.8
B 213
F 4H
HF ~S
128K
17SMA

16781781
17:04:20, 3

1500
-500

T 512%512
HZMx1. 64

Yhblsres UNIU HOS LARISA



m Yopkoetdomon(otafpoyyikn Broyio mvedLovog)




mAvVOpac 45 TV, OyPOTNG, U KOTVIGTIC.

m Mn wopoy®ytkos Bryoc amo UnNvoS, 0EKATIKT) TOPETIKN
Kivnen, oapOparyiec.

-OCo’oSaggpl’)On o




JZL‘CP COEL0MOT)

2 a2l
KTIVOAOYIKT] EIKOVOL, KALVIKT) ECETOOT) )




= 0 =Y
30} 9] =
¥ <
- n; »
.”J ] \”\tf
= -
o :
N &R
. >
N O D
o] W Yy
= =
= s £
v, - p— C \‘Jq
Sl = g c
| = =
— — ) S
] o 3
-—= R =)
“m nl._ n.FN lqu
S| o > B
LS = S S
= = = ©
A-_r_ H,rq. U =)
o D =1
« S~
S S
~ g ~
S o o
5 Vi -
= < 9
N 3 =
= = o
— rL INL.
J6) Q.
Lo %)
A S
g4 ~
g >
: %)
W=, .
m =

)

ol
o3

2
G0G
O,

4

0!
19
r\\-‘

VOPOL
0]

A '
pot6a V6
0

7 O acbevrig mpo 15n:

0
7 Noon

|
1




A\l

> VYNHOEIEX-TPOIIOX ZOQHY

|

pd}‘fry KOL7 J:\/LU'L“'fjg 10 MYs




EPTA2 THPIAKO2 EAET XO2 EI2AT QI H2

7 AEPIA AIMATO2




EPITA2THPIAKO2 EAEI XO2 EI2AIMQIMH2

I'ENIKH AIMATOX-ITH=H

m  WBC: 72x10%/uL (NE: 76%, LY: 16%, MO: 5%, EO:2,5%, BA: 0.2%)

m  RBC: 3,6x10%uL Hct:
m  PLT: 186x10%/ul
= [INR: 1,09

BIOXHMIKOY EAEI'XOX
Na+: 135 mmol/L

K+: 4,3 mmol/L

Ca+: mg/dI

Ouvpio:  mg/dl
Kpeazivivy: mg/dl

[ Avkoln: 89 mgl/dl
Alpovuivny: 4,28 gldi
OAikég mpawTeiveg: g/dl

I'ENIKH OYPQN

= EB: <1005

m [wkoln: ()

B O& v : ()

B Awoocapivn: (-)

%

Hb: g/dl

= ALT: 19 IU/L
= AST: 13 IU/L

= Auean xoAgpuBpivn: 0.39 mg/dl
= OAIkn xoAgpuBpivn: 0.10 mg/dl

= ALP: 96 IU/L
= y-GT: 33 IU/L
= LDH: 116 IU/L
= CPK: 25 1U/L
= CRP: 3mg/dl

pH: 6.0
Agokoua: (-)
[Tvoooeaipia: 0-1 k.0.7.

EpvOpa : 0-1 kx.0.7.

Mantoux: 0 mm



AKTINOI'PADIA OQPAKOX




BA2ZIKA KAINIKO-EPTA2 THPIAKA TTIPOBAHNIATA




ATADOPIKH ATAT'NQXH (ONA)

A. TPONE®PIKA AITIA
n XOoUNAOG EVOQYYEIOKOS OYKOG

n Y otoon

B. AITEIAKA AITIA
n OZEIA: Ayyeition (kokkiopdtoon Wegener), @poufospufoiikn vocos, ALOAVTIKO OVPOIIKO GOVOPOLLO,
OpopPwrikn Opoufomevikn Toppvpa, KokonOne vTEPTAGT, CKANPOOEPLLOL

_ XPONIA: ve@poGKANPOVGT], GTEVOGT VEOPIKDOV OPTNPLDV,

I'. KOKKIOMATOQAH NOXHMATA

n 2opKOEIOMON

A. TJOAHNAPIAKH KAI AIAMEXH NOXOX
n OZEIA: o&elo coinvaplokn VEKP®OT], 0EETD OIGUEST) VEPPITION (OAPLOKD), TOAAOTAODYV LVEAMLO, GOVOPOLLO
Abong 6yKov

n XPONIA: molvkvotikn vocog, Yrepacestiaiio, anTodvoca voonuato (copkosidmaon, Sjogren),
veppaocPEotmon

E. AHO®PPAKTIKH OYPOITAOEIA




ATADOPIKH ATAT'NOQYH (YIIEPAXZBEXTIAMIAY)

A. AYEHMENH ITAPAGOPMONH

[Tporomadng vrepmapadupeoEdIGUOG
Owoyevne (MEN I, L)

B. ®YXIOAOI'TKH ITAPAGOPMONH
Y mepacBecTionpiio TG VEOTANGIOG

To&ikétnTar oo T Brrapivy D
XPpOVio. KOKKIMUOTHOT VOGT|LOTO!
Oappoko (Beralidowd orovpntikd, Ao, Toéikmon amo 1 BeoPuALivY)

Ara@opa (VTeEPOLPEOEIOIGUOG, AKPOUEYOALDL, POLOYPOUOKDTTMOLN, ETVEPPIOIKT OVETOPKELD, OKIVI GO,
TOPEVIEPIKT OTPoPT], cuvopopo milk-alkali)



E1owkn) Aotpwen (TBC, iotomAdo oo, KOKKIOEWOHUK®OGT] )

METOOTATIKO KOPKLVM[LO!

A. AOIMOEEIY

Ll

B. KAKOHOEIEY
. AEM®OMATA
| Hodgkin

] Non Hodgkin

A. ATA®OPA

XapKOEIOMON




ATAOOPIKH ATATTNQYH (ONA)

A. ITIPONE®PIKA AITIA
= XopunAog EVOUyYEIOKOG OYKOG

= Ymoroon

B. ATTEIAKA AITIA

] OEEIA: Ayyeitioo (KOKKIOUATOON
\Wegener), Opopfosforikn vocag,
AULOADTIKO OVPOLUUIKO GUVOPOLO,
OpoppaTtikn Opopfomeviky TopPLA,
KoKoNONG VIEPTAGT, GKAPOOEPLLOL

] XPONIA: ve@poGKANPOVGT], GTEVOOT
VEQPIKAOV. OPTNPIDV.

I'. KOKKIOMATOQADT NOYHMATA

[ COPKOEIOMON

A. YOAHNAPIAKH KAI AIAMEXH NOXOX

(] OEEIA: o&eio coAnvaplokn 25353,
o&eia o10EaT VEQPITIED (PapLLoKaL),
TOMOTAODY LDEADLA, GCOVOPULL AOVIG

OYKOL
[ XPONIA: ToAVKLGTIKY VOGOG,
YrepooBeamaniic, svtedvaco Voo Lot

(copcogidwon, Sjogren), veppaocpEcTmon

E. ATIO®PAKTIKH OYPOITAGEIA

ATADOPIKH ATAINQ>H

(YNEPAZBEZTIAMIAZ)

A. AY=EHMENH

NMAPAGOPMONH

MpwTonabng
unepnapabupeosIdIoHOG

Oikoyevng (MEN I, lia)

B. ®Y>TC.,\u11nn

MAPAGOPMONH
YnepaoBeoTiaipia TS
VEONAQOIAg

ToikATnTa anA Tn
Birapivn D

¥nOVIa KOKKI®PATWON
voonuara

dapuaka (Bsiadidika
dloupnTIKa, Aibio,
ToEikwon ano Tn
B0@UAAIVN)

Aiagopa
(unepBUPEOEIBIOHOG,
akpopeyaAia,
PaIOXPWHOKUTTWHA,
EMNVEQPIOIKN avenapkela,
akivnaoia, NapevrePIKN
dlaTpo®ry, ouvopopo milk-
alkali)

ATA®OPIKH ATAINQZH

(AEMOAAENOIAGEIAZ
ME>O00QPAKIOY)

A. AOIMQ=EI>

Ei0ikn Aoipwén (TBC,
I0TONAGONWON,
KOKKIOEIOOMUKWON)

B. KAKOHOFTES
MeTAoTATIKO KAPKIVWUa

. AEMOOMATA
Hodgkin
Non Hodgkin

A. ATADOOPA
>apkoeidwan



EPTA2THPIAKOZ EAEI XO2

Zuldoyi) oUpwv 24wpou:

KpeaTivivn oupwv 24h: mg/24h (600-1600)
Oupia oUpwv 24h: 23026 mg/24h (20000-35000)
AgukopaTta oUpwv 24h: mg/24h (0-150)
AoBeoTio oUpwV 24h: mg/24h (50-250)




MEXOOQPAKOXKOITHXH

ANYN AEPQOOEVA Y10 KOAMEPYELD Y10, LUKOPOKTIPLOLY KoL
L1GTOAOYIKY ECETOON

IXTOITAOGOAOI'TKH EEETAYH:

Kokkiopoto pn veKkpoOTIKG, GOPKOELOIKOU TVTOV




MEXOOQPAKOXKOITHXH

ANYN AEPQOOEVA Y10 KOAMEPYELD Y10, LUKOPOKTIPLOLY KoL
L1GTOAOYIKY ECETOON

IXTOITAOGOAOI'TKH EEETAYH:

Kokkiopoto pn veKkpoOTIKG, GOPKOELOIKOU TVTOV

KAAAIEPI'EIA IXTOY I'TA B- KOCH:
OPVNTIKN
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