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... sarcoidosis

is a multisystem granulomatous disorder of unknown etiology that is
characterized by the presence of non-caseating granulomas.

It's an autoimmune disease (T cell mediated).

can affect any organ but mainly effect the lungs and the hilar lymph

nodes.



.- epidemiology

Occurs most often in the African American population.

* female more than male.

* 75% of cases occur when the individual is under 40 years of age (20-40y).
* smokingreduces the likelihood of developing sarcoidosis

* ‘Eskimos, Arabs and Chinese are rarely affected
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What is the cause ?

The exact cause of sarcoidosis remains unknown. However, it is believed to

result from an abnormal immune response to an antigen of previous infection.

Micro organisms(environmental agents)that their antigens are thought to
have arole:

M.Tuberculosis (TB)

Borrelia Burgdorferi (Lyme Disease)
Human Herpes Virus 8 (HHV8)
Propionibacterium Acnes



Risk factor © .
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gender

* Sarcoidosisis more commonin women

* 20-40years

than in men.
§ Genetic @ Ethnicity
* Individual with HLA polymorphism * Itis more prevalent in people of
(HLA-DRBT1) are more susceptible. African or Scandinavian descent.
‘. * Family history play a significant role, If * Eskimos, Arabs and Chinese are
o’ " : . you have a close relative with rarely affected.
, e sarcoidosis, your risk is higher.



pathophysiology Ll

Exposure: Exposure of the Antigen Presenting Cells (Macrophage/Dendritic Cell) to one of the possible
antigens.

Antigen Uptake: Phagocytosis — form a Phagosome.

Antigen Processing: phagosome + lysosome = Phagolysosome — Degradation of Proteins and
particles

Antigen Presenting: In the nucleus, Chromosome No.6 —HLA genes — polymorphism — HLA-
DRB1— produced a specific protein that binds with the antigen — MHC-II.

Activation of CD4+ T cells: Activated APC — goes to a lymph node (could be anywhere in the body)
— react with Naive T-Cells.

T Cell Receptor (TCR) binds to the antigen.

Produce CD4+ protein that interacts with MHC-I1 .



pathophysiology o

T cells Proliferation: Antigen presenting cell release cytokines which could be IL-1 — activate T-cell &

cause T-cell to release IL-2 —IL-2 then affect the T-Cell itself (Autocrine Signaling) — Triggers
proliferation TH1 lymphocytes.

Macrophage Activation: TH1 Leave the Lymph node — goes to different tissues — start releasing

cytokine IFN-y (Interferon Gamma) — Activate Macrophage — Activated Macrophage start to release
different Cytokines: IFN-y, TNF-a, M1-P

Aggregation and Formation of Non-Caseating Granuloma:
Cytokines released from Macrophage Attract following cells to the area:

Macrophage, T-Lymphocytes, Fibroblasts
Differentiate some macrophages to epithelial like tissues called Epithelioid Cells. — secrete ACE
Macrophages coalesce:(Aggregation Mechanism) Macrophages membrane start breaking down—
Cytoplasm of macrophages fuse together— big multinucleated giant cell— secrete 1a-Hydroxylase



pathophysiology

Non-Caseating Granuloma layers :

1. Multinucleated Giant Cell + Schumann bodies + asteroid bodies (in

center).

Epithelioid cells (second layer).

2.
3. T-Lymphocytes (Third Layer).
4

Fibroblast (Last layer) — start making connective tissues —Fibrous
tissues — could cause fibrosis.
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Sarcoidosis



Sign & Symptom

s/

= 01 General Fever, weight loss, fatigue...
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02 Specj_ﬁc Depend on where the granulom
a) pulmonary
b) Extra pulmonary



Sign & Symptom

Lacrimal gland enlargement
Parotid gland enlargement

Nasal cutaneous sarcoid
lesions (lupus pernio)

Cranial nerve palsy

Interstitial lung disease '

Granulomatous liver disease

Phalangeal bone cysts AUJ-I{

Skin plagques and nodules
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Infiltration of scars

Arthropathies
Osteoporosis

Mononeuritis multiplex

Peripheral neuropathy
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Pachymeningitis
Space-occupying lesion
Diabetes insipidus
Anterior uveitis

Sicca syndrome
Lymphadenopathy
Bilateral hilar
lymphadenopathy (BHL)

Cardiac arrhythmia

Heart block, sudden death

Splenomegaly

Nephrocalcinosis

Hypercalciuria
Renal stones
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|! l AErythema nodosum
¢\ Arthropathies
% 1); Osteoporosis

Fig. 17.59 Possible systemic involvement in sarcoidosis. Inse! (Erythama nodosum): From Savin JA, Hunter JAA, Hepburn NC. Skin signs in clnical

madicing. London: Mosby-Wole; 1997.



General

7]  Weight loss e  Fatigue

29 anorexia ﬁ Fever



e pulmonary P,

» Like we discus before the sarcoidosis mainly affect the lungs and the hilar lymph nodes.
« over 90% of cases affect the lungs

* When affect the lung it cause interstitial lung disease (restrictive).

« And hilar lymph nodes it cause bilateral hilar lymphadenopathy.

« Often asymptomatic in the early stages

. Sign & Symptom:

. v cough, exertional breathlessness and radiographic infiltrates.
“e x chest auscultation unremarkable.
x finger clubbing is not a feature.
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e pulmonary P

Complication :
Enlarged
« Fibrosis occurs in around 20% ymehipecies
of cases of pulmonary \\_»t
sarcoidosis and may cause a
silent loss of lung function. Y
* Fibrosis — cor pulmonale —
death A\

c .0, g [Cor pulmonale : JVD , ankle edema, liver distention]
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skin
« 15% of pt
« most common skin manifestation is

Erythema Nodosum (L6fgren Syndrome).

Good prognosis

* lupus Pernio A pathognomonic purple skin
lesions (violaceous skin plaques) on

the nose, cheeks, chin. resembles malar rash.

. subcutaneous nodules




(> eye

« 20% of pt.
« Mainly uveitis, conjunctivitis, optic neuritis.

* Uveitis could be Either:

Anterior (75%) — painful, redness, visual changes.
or Posterior — usually painless, redness, visual changes.

-+~ Joints & bone

« 2% of patient.

» Arthralgia, arthritis, myopathy, bone lesion.

« Especially, migratory polyarthralgia resembles RA (Léfgren
©, Syndrome).



¢ Heart e

5% of pt. ’ .
Restrictive Cardio Myopathy, Deposit in the myocardium— resistant to
stretch during diastole — stiff myocardium.

Arrythmia, AV Block—Deposit in Cardiac Conduction System—sudden death

Pericarditis — Pericardial effusion

@ CNS

5% of patient.

Hypothalamus Involvement — Diabetes Insipidus — lose of water (Polyuria) —

. excessive thirst.

"+ Meningitis, Hypopituitarism.



CT) Liver & spleen

» Hepatosplenomegaly in 33%.

e Liver nodule, liver cirrhosis, cholestasis.

ﬁc PNS

5% of patient.

« Cranial nerve palsy (unilateral or bilateral facial nerve palsy is the
most common) May present with Parotitis (Heerford syndrome).

,* .+ Peripheral neuropathy

o °



G0  kidney

* 5% of pt o
» acute interstitial nephritis, nephrocalcinosis, nephrolithiasis
« As we discussed above the giant cell (macrophage) start to produce
1a-Hydroxylase — convert 25-hydroxycholecalciferol —
to 1,25-dihydroxycholecalciferol.
» Active Vit D increase in blood — lead to increase ca++

Absorption from stomach and reabsorption from kidney.

* Increased ca++ — lead to hypercalcemia and

- . Hypercalciuria — nephrocalcinosis, nephrolithiasis. Figure 2. Vitamin D Metabolism. [Brunton et al., 2017]
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e ’Diréct granuloma deposition — acute interstitial nephritis.
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Subtypes and variants

o A. Lofgren syndrome

\ B. heerfords syndrome
&
/
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Lofgren syndrome

O A classic form of sarcoidosis
O Acute presentation with fever and the following triad of symptoms:
» Erythema Nodosum

* Arthralgia (migratory polyarthritis)
* bilateral hilar lymphadenopathy

Léfgren Syndrome

0 |

L denotes good prognosis T
lymphadenopathy &

Acute polyarthritis
(usually ankles)




heerfordt’s syndrome &

O Another form of sarcoidosis

O Chronic clinical Presentation with fever and the following triad of
SIS Heerfordt-WaIdetrom Syndrome

« parotid enlargement (parotitis)

 Facial palsy

 Anterior uveitis (iridocyclitis)

2_ Parotid enlargment

3_ Facial Palsy



dignosis



dignosis
Sarcoidosis is a diagnosis of exclusion :
Exclude other causes of granuloma.

1) caseating : TB, histoplasmosis, blastomycosis.

2) non-caseating : Crohn’s, hypersensitivity pneumonitis, brucellosis.
Consider additional studies (e.g., biopsy) based on suspected organ involvement.
Definitive diagnosis requires transbronchial biopsy
“n 'é;las's:ic; forms of sarcoidosis like Lofgren syndrome, biopsy confirmation is not

necessary. *



Blood test P
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CBC, ESR, CRP — To detect inflammation.

ACE — elevated in serum in about 50% to 80% of patient (not sensitive& not
specific) good for follow up and monitoring the clinical course.

Serum Calcium and Vitamin D — To check for hypercalcemia.

Liver Function Tests — To assess liver involvement.

Lymphopenia is characteristic.

Urinalysis

o

4

4

assess kidney involvement.

" e+ Hypercalciuria.
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=8 Chest x-ray

» Chest radiography has been used to stage sarcoid

Stage Il

Stage Il

Stage IV

Stage I: BHL (usually symmetrical); paratracheal nodes
often enlarged

17.73 Chest X-ray changes in sarcoidosis

¢ (ften asymptomatic but may be associated with erythema nodosum
and arthralgia. The majority of cases resolve spontaneously within
1 year

Stage II: BHL and parenchymal infiltrates

e Patients may present with breathlessness or cough. The majority of
cases resolve spontaneously

Stage lll: parenchymal infiltrates without BHL
¢ Disease less likely to resolve spontaneously
Stage IV: pulmonary fibrosis

¢ (Can cause progression to ventilatory failure, pulmonary hypertension
and cor pulmonale

(BHL = bilateral hilar lymphadenopathy)




E  Other investigation ..

« HRCT — appearances include reticulonodular opacities that follow a '
perilymphatic distribution.

« MRI & PET — scanning can detect extrapulmonary disease.

 PFTs — Restrictive lung disease.
o Low Total lung capacity
o Low Residual Volume
o Low FEV1
o Very Low FVC

' o High FEV1/FVC = 80%
" . '," - o decreased DLCO

OPTIRAY 300



E  Other investigation

« Bronchoalveolar lavage (BAL) — CD4/CD8 helper/ suppressor ratio.
1) SARCIDOSIS >4:1
2) hypersensitivity pneumonitis the ratio <1

« Bronchoscopy / Transbronchial biopsy — non-caseating granuloma.

v’ differential diagnosis for sarcoidosis :

TB, Lymphoma, Hypersensitivity pneumonitis, SLE, RA.



- prognosis L
Spontinous resolve — 60% of patient.

Minimal symptom — resolve in weeks and complete remission in one
year.

Fibrosis in 20% of pt with pulmonary involvement.
Complications such as bronchiectasis, aspergilloma, pneumothorax,

pulmonary hypertension and cor pulmonale have been reported but are
rare.
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treatment

Asymptomatic, nonprogressive disease — No treatment Require.d —
Observation.

Severe Symptoms — Corticosteroids-(PO).

Failed Glucocorticoid Therapy — Methotrexate or other
Immunosuppressive agent.

Interstitial Lung Disease — Respiratory Distress or Respiratory Failure—
Lung Transplant.
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