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likely to have arthralgia than arthritis.
The most characteristic cutaneous manifestation of FMF is erysipelas-like erythema, a raised erythematous rash that most commonly
occurs on the dorsum of the foot, ankle, or lower leg alone or in
combination with abdominal pain, pleurisy, or arthritis. Biopsy demonstrates perivascular infiltrates of granulocytes and monocytes. This
rash is seen most often in M694V homozygotes and is relatively rare
in the United States.
Exercise-induced (nonfebrile) myalgia is common in FMF, and
a small percentage of patients develop a protracted febrile myalgia
that can last several weeks. Symptomatic pericardial disease is rare,
although some patients have small pericardial effusions as an incidental echocardiographic finding. Unilateral acute scrotal inflammation
may occur in prepubertal boys. Aseptic meningitis has been reported
in FMF, but the causal connection is controversial. Vasculitis, including Henoch-Schönlein purpura and polyarteritis nodosa (Chap. 385),
may be seen at increased frequency in FMF. The M694V FMF
mutation has recently been shown to be a risk factor for Behçet’s
disease.
Laboratory features of FMF attacks are consistent with acute
inflammation and include an elevated erythrocyte sedimentation
rate, leukocytosis, thrombocytosis (in children), and elevations in
C-reactive protein, fibrinogen, haptoglobin, and serum immunoglobulins. Transient albuminuria and hematuria may also be seen.

Immune-Mediated, Inflammatory, and Rheumatologic Disorders

AMYLOIDOSIS
Before the advent of colchicine prophylaxis, systemic amyloidosis was
a common complication of FMF. It is caused by deposition of a fragment of serum amyloid A, an acute-phase reactant, in the kidneys,
adrenals, intestine, spleen, lung, and testes (Chap. 137). Amyloidosis
should be suspected in patients who have proteinuria between attacks;
renal or rectal biopsy is used most often to establish the diagnosis.
Risk factors include the M694V homozygous genotype, positive family
history (independent of FMF mutational status), the SAA 1 genotype,
male gender, noncompliance with colchicine therapy, and having
grown up in the Middle East.

DIAGNOSIS
For typical cases, physicians experienced with FMF can often make
the diagnosis on clinical grounds alone. Clinical criteria sets for FMF
have been shown to have high sensitivity and specificity in parts of the
world where the pretest probability of FMF is high. Genetic testing
can provide a useful adjunct in ambiguous cases or for physicians not
experienced in FMF. Most of the more severe disease-associated FMF
mutations are in exon 10 of the gene, with a smaller group of milder
variants in exon 2. An updated list of mutations for FMF and other
hereditary recurrent fevers can be found online at http://fmf.igh.cnrs
.fr/infevers/.
Genetic testing has permitted a broadening of the clinical spectrum
and geographic distribution of FMF and may be of prognostic value.
Most studies indicate that M694V homozygotes have an earlier age
of onset and a higher frequency of arthritis, rash, and amyloidosis. In
contrast, the E148Q variant is quite common in certain populations
and is more likely to affect overall levels of inflammation than to cause
clinical FMF. E148Q is sometimes found in cis with exon 10 mutations, which may complicate the interpretation of genetic test results.
Only ~70% of patients with clinically typical FMF have two identifiable
mutations in trans. The inability to identify a second mutation even
after intensive molecular analysis suggests that one FMF mutation
may be sufficient to cause disease under some circumstances. In these
cases clinical judgment is very important, and sometimes a therapeutic
trial of colchicine may help to confirm the diagnosis. Genetic testing of
unaffected individuals is usually inadvisable, because of the possibility
of nonpenetrance and the potential impact of a positive test on future
insurability.
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If a patient is seen during his or her first attack, the differential diagnosis may be broad, although delimited by the specific organ involvement. After several attacks the differential diagnosis may include
the other hereditary recurrent fever syndromes (Table 392-1); the
syndrome of periodic fever with aphthous ulcers, pharyngitis, and
cervical adenopathy (PFAPA); systemic-onset juvenile rheumatoid
arthritis or adult Still’s disease; porphyria; hereditary angioedema;
inflammatory bowel disease; and, in women, gynecologic disorders.
TREATMENT	

Familial Mediterranean Fever

The treatment of choice for FMF is daily oral colchicine, which
decreases the frequency and intensity of attacks and prevents the
development of amyloidosis in compliant patients. Intermittent
dosing at the onset of attacks is not as effective as daily prophylaxis
and is of unproven value in preventing amyloidosis. The usual adult
dose of colchicine is 1.2–1.8 mg/d, which causes substantial reduction in symptoms in two-thirds of patients and some improvement
in >90%. Children may require lower doses, although not proportionately to body weight.
Common side effects of colchicine include bloating, abdominal
cramps, lactose intolerance, and diarrhea. They can be minimized by
starting at a low dose and gradually advancing as tolerated, splitting
the dose, use of simethicone for flatulence, and avoidance of dairy
products. If taken by either parent at the time of conception, colchicine may cause a small increase in the risk of trisomy 21 (Down’s
syndrome). In elderly patients with renal insufficiency, colchicine
can cause a myoneuropathy characterized by proximal muscle
weakness and elevation of the creatine kinase. Cyclosporine inhibits
hepatic excretion of colchicine by its effects on the MDR-1 transport
system, sometimes leading to colchicine toxicity in patients who
have undergone renal transplantation for amyloidosis. Intravenous
colchicine should generally not be administered to patients already
taking oral colchicine, because severe, sometimes fatal, toxicity can
occur in this setting.
For FMF patients who do not respond to colchicine or cannot tolerate therapeutic doses, injectable IL-1 inhibitors appear to be effective in preventing the acute attacks. In a small randomized placebocontrolled trial, weekly subcutaneous rilonacept, a recombinant
IL-1 receptor fusion protein, significantly reduced the frequency of
attacks. There is also substantial anecdotal experience with daily
subcutaneous anakinra, a recombinant IL-1 receptor antagonist, in
preventing the acute attacks of FMF, and in some cases reducing
established amyloid deposits. Canakinumab, a monoclonal antibody to IL-1β, and tumor necrosis factor (TNF) inhibitors may also
have a role in the treatment of colchicine-unresponsive or intolerant patients. Bone marrow transplantation has been suggested for
refractory FMF, but the risk-benefit ratio is currently regarded as
unacceptable.

OTHER HEREDITARY RECURRENT FEVERS
Within 5 years of the discovery of the FMF gene, three additional
genes causing five other hereditary recurrent fever syndromes were
identified, catalyzing a paradigm shift in diagnosis and treatment of
these disorders.
TNF RECEPTOR-ASSOCIATED PERIODIC SYNDROME (TRAPS)
TRAPS is caused by dominantly inherited mutations in the extracellular domains of the 55-kDa TNF receptor (TNFR1, p55). Although
originally described in a large Irish family (and hence the name familial
Hibernian fever), TRAPS has a broad ethnic distribution. TRAPS episodes often begin in childhood. The duration of attacks ranges from
1–2 days to as long as several weeks, and in severe cases symptoms
may be nearly continuous. In addition to peritoneal, pleural, and synovial attacks similar to FMF, TRAPS patients frequently have ocular
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