
MEDICAL PROGRESS 

OPHTHALMOLOGIC COMPLICATIONS 

The eye and adnexa (Fig. 3C) are involved in 25 to 
80% of patients with sarcoidosis, necessitating 
routine slit-lamp and funduscopic examination?S 
Anterior uveitis is the most common manifesta­
tion, occurring in 65% of patients with ophthal­
mologic involvement; chronic anterior uveitis, with 
insidious symptoms leading to glaucoma and vi­
sion loss, is more common than acute anterior 
uveitis. Posterior-segment involvement is report­
ed to occur in nearly 30% of the patients with 
ocular sarcoidosis and is frequently accompanied 
by central nervous system involvement.7s In about 
10 to 15% of patients with uveitis, both the ante­
rior and posterior segments are involved. 

CARDIAC SARCOIDOSIS 

Cardiac granulomas are found in about 25% of 
patients with sarcoidosis who are examined at 
autopsy, but cardiac sarcoidosis is clinically ap­
parent in only about 5% ofall patients. The most 
common location for granulomas and scars is the 
left ventricular free wall, followed by the intra­
ventricular septum, often with involvement of the 
conducting system. Cardiac sarcoidosis is mani­
fested clinically as a cardiomyopathy with loss of 
muscle function or tachyarrhythmias and brady­
arrhythmias (palpitations, syncope, and death). 
Endomyocardial biopsy has a low diagnostic yield 
(less than 20%) because cardiac involvement tends 
to be patchy, and granulomas are more likely to 
be located in the left ventricle and basal ventricu­
lar septum than in the right ventricle, where endo­
myocardial biopsies are usually performed,76 Car­
diac MRl with gadolinium enhancement and PET 
scanning are valuable aids in the diagnosis of 
myocardial sarcoidosis. Since sudden death may 
be the first sign of cardiac sarcoidosis, electro­
physiological studies to detect any conduction de­
lays or increased risk of sustained arrhythmias 
should be strongly considered in all patients with 

of calcium should be measured in all patients 
with sarcoidosis.'B lntrarenal calcium deposition 
may be so severe that renal failure ensues. Cal­
cium metabolism is disturbed because sarcoidal 
macrophages possess 25-hydroxyvitamin D-1a­
hydroxylase, which converts 25-hydroxyvitamin D 
to the more active vitamin D metabolite, 1,25 di­
hydroxyvitamin D. Renal failure due to granulo­
matous nephritis rarely occurs. 

BONE AND JOiNT INVOLVEMENT 

With new imaging techniques (MRl and PET), 
bony lesions scattered throughout the skeleton are 
often detected in patients with sarcoidosis and 
may be confused with metastatic bone lesions. 
Although skeletal lesions may cause pain, most 
are asymptomatic. Chronic arthra!gias are more 
common than frank arthritis. 

SARCOIDOSIS IN CHILDREN 

Sarcoidosis is less common in children than in 
adults. In a IS-year study in Denmark,79 the inci­
dence of sarcoidosis was 0.06 case per 100,000 
children 4 years of age or younger, increasing 
gradually with age to 1.02 cases per 100,000 chil­
dren who were 14 to 15 years old. In older children, 
the clinical picture was similar to that in adults. 
Younger children presented predominantly with 
skin lesions, uveitis, arthritis, and stage 1 changes 
on chest radiographs. Familial juvenile systemic 
granulomatosis, also called Blau's syndrome, bears 
some similarities to childhood sarcoidosis.Bo Chil­
dren with Blau's syndrome also present with gran­
ulomatous arthritis and skin and eye involvement. 
However, in Blau's syndrome, the lungs are not 
involved, the Kveim-Siltzbach skin test is nega­
tive, and the Blau genetic mutation (which involves 
the CARD1s protein) is not associated with sar­
coidosis.29,81 

suspected cardiac sarcoidosis. Most authorities 
recommend placement ofan electronic pacemaker 
for complete heart block and an automatic im­
plantable cardioverter-defibrillator for ventricu­
lar fibrillation or tachycardia and markedly re­
duced left ventricular ejection fraction.77 

HYPERCALCEMIA AND RENAL DISEASE 

Hypercalciuria occurs in 40% of patients with 
sarcoidosis, hypercalcemia in 11%, and renal cal­
culi in 10%. Therefore, 24-hour urinary excretion 

THERAPY 

MEDICATIONS 

Most patients with sarcoidosis are not disabled by 
the illness, so the decision to provide treatment 
should reflect a weighing of the risks of using 
corticosteroids, the most common therapy, against 
the potential benefits. A general rule is to con­
sider instituting treatment when organ function 
is threatened. Detection of granulomatous dis­
ease on physical examination, biopsy, imaging 
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studies, or serologic testing is not a mandate to 
provide treatment. Table 3 presents treatment 
guidelines. An international expert panel has 
suggested initiating treatment with oral predni­
sone at a dose of 20 to 40 mg per day.59 The 
panel recommends evaluating the response to 
treatment after 1 to 3 months. If there has been 
a response, the prednisone dose should be ta­
pered to 5 to 15 mg per day, with treatment 
planned for an additional 9 to 12 months. Lack 
of a response after 3 months suggests the pres­
ence of irreversible fibrotic disease, nonadher­
ence to therapy, or an inadequate dose ofpredui­
sone. Once treatment with prednisone has been 
initiated, limiting it to short courses is unlikely 
to be helpful. 

Most published data on the use of immuno­
suppressive and cytotoxic drugs in patients with 
sarcoidosis are anecdotal and based on small 
numbers of patients.82 The only randomized, 
controlled trial that has been reported to date 

compared methotrexate with placebo in patients 
receiving corticosteroids. 83 After 12 months, 
those receiving methotrexate required significant­
ly smaller amounts of corticosteroids than the 
control group. No significant differetIces were 
found between the methotrexate and control 
groups in terms of lung function, chest radio­
graphs, symptoms, or side effects. 

Hydroxychloroquine has been used with some 
success, particularly for hypercalcemia, B4 skin 
disease, and neurologic involvement.B5 Bachelez 
et al. reported on the use of minocyc1ine in 12 
patients; the drug was effective for the treatment 
of skin lesions in 10 patients and diminished 
lung disease in 2. B6 Several mechanisms have 
been proposed supporting the use oftetracycJines 
and their analogues in sarcoidosis. These drugs 
inhibit matrix metalloproteinases, angiogenesis, 
apoptosis, and in vitro granuloma formation by 
monocytes exposed to dextran beadsY 

Since TNF-a plays a central role in granulo-

Table 3. Initial Therapy According to Organ and Clinical Status!' 

Organ 

Lungs 

Eyes 

Skin 

Central nervous system 

Heart 

Liver 

)o'lnts and muscles 

Hypercalciuria and 
hypercalcem ia 

Clinical Findings 

Dyspnea plus FEV" FYC <70% 

Cough, wheezing 

Anterior uveitis 

Posterior uveitis 

Optic neuritis 

Lupus pernio 

Plaques, nodules 

Erythema nodosum 

Cranial·nerve palsies 

Intracerebral involvement 

Complete heart block 

Ventricular fibrillation, tachycardia 

Decreased LVEF «35%) 

Cholestatic hepatitis with constitutional 
symptoms 

Arthralgias 

Granulomatous arth6tis 

Myositis, myopathy 

Kidney stones. fatigue 

Treatment 

Prednisone, 20--40 mg/day 

Inhaled corticosteroid 

Topical corticosteroid 

Prednisone, 20--40 mg/day 

Prednisone, 20-40 mg/day 

Prednisone, 20--40 mgjday 
Hydroxychloroquine, 400 mg/day 
Thalidomide, 100-150 mgjday 
Methotrexate, 10-15 mgjwk 

Prednisone, 20--40 mg/day 
Hydroxychloroqulne, 400 mg/day 

NSAID 

Prednisone, 20--40 mg/day 

Prednisone, 40 mg per day 
Azathioprine, 150 mgjday 
Hydroxychloroquine, 400 mgjday 

Pacemakert 

AI CD 

AICD; prednisone, 30-40 mg/day 

Prednisone, 20--40 mg/day 
Ursodiol. 15 mgjkg of body weight per day 

NSAID 

Prednisone, 20--40 mgjday 

Prednisone, 20-40 mg/day 

Prednisone, 20--40 mgjday 
Hydroxychloroquine, 400 mgjday 

* FEV, denotes forced expiratory volume in 1 second, FVC forced vital capacity, LVEF left ventricular ejection fraction, 
AICD automatic implantable cardiac defibrillator, and NSAID nonsteroidal antitnflammatory drug. 

'j' Most authorities recommend a dual·chamber pacemaker--<leflbrillator. 
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ma form;"tion, agents that inhibit TNF-O' would pressure (>15 mm Hg) is a marker of increased 
appear to be potentially useful in treating sar­ mortality among patients awaiting lung trans­
coidosis.88 Both thalidomide and pentoxifylline plantation; such patients have a 5.2-fold increase 
suppress TNF-O' production, but neither has been in the risk of death.93 ,94 Sarcoidosis can recur in 
well studied in sarcoidosis. Several case reports, lung allografts, but such recurrence does not af­
a few case series, and one randomized, controlled fect survival or the risk of complications. 
trial involving the use of the TNF-O' blockers 
infliximab and etanercept to treat chronic or 
refractory sarcoidosis have been published.89,90 
Although the case reports and case series were 
encouraging, the results of the randomized, con­
trolled trial,90 6 months in length, indicated only 
modest improvement in FVC and chest radio­
graphic findings and no differences in dyspnea 
scores or 6-minute walking distance. 

TRAN 5 PLANTATION 

About 3% of lung transplantations and less than 
1% of heart and liver transplantations are per­
formed in patients with sarcoidosis.91 The 1- and 
5-year graft survival rates for lung and liver trans­
plants in patients with sarcoidosis are similar to 
those for lung and liver transplants in patients 
with other disotders. On the basis of data from 
the United Network for Organ Sharing on ortho­
topic heart transplantations performed between 
1987 and 2005, the 65 patients with sarcoidosis 
who received transplants had higher rates ofshort­
and intermediate-term survival than the majority 
of the other recipients. 92 An elevated right atrial 

FUTU RE DIRECTIONS 

Despite much research over the past decade, the 
cause of sarcoidosis remains unknown. A work­
ing group convened by the National Heart, Lung, 
and Blood Institute proposed a number of re­
search directions95 that included performing 
mechanistic studies to elucidate granuloma for­
mation; identifying unique proteins, particularly 
in the Kveim reagent, that may be serving as anti­
gens in sarcoidosis; searching for candidate genes 
based on the results of published genomewide 
scans; developing relevant animal models; and 
performing randomized, controlled trials to test 
new therapies .. Given the new technologies avail­
able, research over the next decade may improve 
our understanding ofsarcoidosis and lead to more 
specific therapies. 
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