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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.>® 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 of predui-
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.®? The only randomized,
controlled trial that has been reported to date

compared methotrexate with placebo in patients
receiving corticosteroids.®* After 12 months,
those receiving methotrexate required significant-
ly smaller amounts of corticosteroids than the
control group. No significant differefices 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,®* skin
disease, and neurologic involvement.®* Bachelez
et al. reported on the use of minocycline in 12
patients; the drug was effective for the treatment
of skin lesions in 10 patients and diminished
lung disease in 2.8 Several mechanisms have
been proposed supporting the use of tetracyclines
and their analogues in sarcoidosis. These drugs
inhibit matrix metalloproteinases, angiogenesis,
apoptosis, and in vitro granuloma formation by
monocytes exposed to dextran beads.®”

Since TNF-« plays a central role in granulo-

Table 3. Initial Therapy According to Organ and Clinical Status.*

Organ Clinical Findings

Cough, wheezing
Eyes Anterior uveitis

Posterior uveitis

Optic neuritis
Skin Lupus pernio

Plaques, nodules

Erythema nodosum
Central nervous system Cranial-nerve palsies

Intracerebral involverent

Heart Complete heart block

Decreased LVEF (<35%)

symptoms
Arthralgias
Granulomatous arthritis

Joints and muscles

Myositis, myopathy
Hypercalciuria and
hypercalcemia

Kidney stones. fatigue

Lungs Dyspnea plus FEV,, FYC <70%

Ventricular fibrillation, tachycardia AICD

Liver Cholestatic hepatitis with constitutional

Treatment

Prednisone, 2040 mg/day
Inhaled corticosteroid
Topical corticosteroid
Prednisone, 20—40 mg/day
Prednisone, 20-40 mg/day

Prednisone, 20-40 mg/day
Hydroxychloroquine, 400 mg/day
Thalidomide, 100-150 mg/day
Methotrexate, 10-1S mg/wk

Prednisone, 2040 mg/day
Hydroxychloroquine, 400 mg/day

NSAID
Prednisone, 2040 mg/day

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

Pacemakert

AICD; prednisone, 30-40 mg/day

Prednisone, 2040 mg/day
Ursodiol, 15 mg/kg of body weight per day

NSAID
Predmisone, 20-40 mg/day
Prednisone, 20-40 mg/day

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

* 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 antiinflammatory drug.
T Most authorities recommend a dual-chamber pacemaker—defibrillator.
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ma formrtion, agents that inhibit TNF-a would
appear to be potentially useful in treating sar-
coidosis.®® Both thalidomide and pentoxifylline
suppress TNF-¢ production, but neither has been
well studied in sarcoidosis. Several case reports,
a few case series, and one randomized, controlled
trial involving the use of the TNE-a blockers
infliximab and etanercept to treat chronic or
refractory sarcoidosis have been published.?9°
Although the case reports and case series were
encouraging, the results of the randomized, con-
trolled trial,?° 6 months in length, indicated only
modest improvement in FVC and chest radio-
graphic findings and no differences in dyspnea
scores or G-minute walking distance.

TRANSPLANTATION
About 3% of lung transplantations and less than
1% of heart and liver transplantations are per-
formed in patients with sarcoidosis.®* 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 lieart transplantations performed between
1987 and 2005, the 65 patients with sarcoidosis
who received transplants had higher rates of short-
and intermediate-term survival than the majority
of the other recipients.®* An elevated right atrial

pressure (>15 mm Hg) is a marker of increased
mortality among patients awaiting lung trans-
plantation; such patients have a 5.2-fold increase
in the risk of death.?3°¢ Sarcoidosis can recur in
lung allografts, but such recurrence does not af-
fect survival or the risk of complications.

FUTURE 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 directions® 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 of sarcoidosis and lead to more
specific therapies.
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