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Familial Mediterranean fever is an auto-

somal recessive disorder characterized by

recurrent attacks of fever and polyserositis.

Most patients begin to suffer during child-

hood ± 60% before the age of 10 and 90%

before age 20. The disease is characterized

mainly by fever with abdominal pain and/or

arthritis. Some patients suffer from epi-

sodes of pleuritis, erysipelas-like disease,

orchitis, and pericarditis [1]. An accurate

diagnosis of FMF based upon clinical

features alone may be difficult to establish

in very young children due to the array of

non-specific clinical manifestations in this

age group. The recent cloning of the MEFV

gene and its various mutations has im-

proved our ability to more rapidly diagnose

this intriguing disease [2]. In addition,

molecular testing helps to establish the

diagnosis of patients with FMF in the

absence of the full clinical syndrome, thus

allowing the institution of colchicine ther-

apy to prevent amyloidosis and to signifi-

cantly reduce morbidity and disability. We

describe three infants under 2 years of age

with non-specific clinical symptoms in

whom the diagnosis of FMF was estab-

lished by genetic testing.

Patient Descriptions

Patient 1

A 4 month old Druze girl was referred to

our FMF clinic because of recurrent epi-

sodes of high fever and irritability lasting

for 2±3 days and occurring at least once a

week. During these episodes she was

extremely uncomfortable and moved her

legs repeatedly. The physician diagnosed

`̀ colic pains,'' and her mother believed that

she had `̀ leg pains'' that did not respond

well to analgesics. She was hospitalized

three times at a local hospital with the

diagnosis of `̀ occult bacteremia, not bac-

teriologically proven.'' On physical exam-

ination the child was irritable and restless

and had a slightly enlarged spleen. The rest

of the examination was within normal

limits.

Her father and three brothers had been

diagnosed as having FMF at an early age,

based on severe attacks of abdominal

pains and synovitis; the diagnosis was

subsequently confirmed by genetic studies.

Considering the family history and the

patient's clinical features, diagnostic tests

were done at 6 months of age, and the

child was found to be compound hetero-

zygote for both V726A-E148Q and the

M694I alleles. With the consent of her

parents, the infant began receiving colchi-

cine treatment (0.25 mg/day) and has not

experienced further bouts of fever or

episodes of abdominal or limb pain.

Patient 2

A 13 month old North African Jewish boy

was referred to the Rheumatology Clinic

because of recurrent episodes of `̀ transient

synovitis of hip.'' Since the age of 6 months

his parents had noted that the infant

experienced episodes of high fever during

which he refused to move his legs and

adopted a `̀ frog-like'' position. On two

occasions ultrasound of the hip joints

demonstrated a substantial accumulation

of fluid in both hip joints.

The family was well known to the clinic

because his two brothers suffer from

`̀ classical'' FMF. Genetic investigation re-

vealed that this patient, like his brothers, is

homozygote for the M694V mutation. He

was put on colchicine treatment and the

episodes did not reoccur.

Patient 3

This 2 year old North African Jewish boy

was diagnosed with FMF after a long

history of recurrent episodes of fever. He

had been repeatedly hospitalized since the

age of 4 months because of `̀ fever of

unknown origin.'' In all the hospitalizations

the physicians described `̀ a restless child''

with high fever and increased sedimenta-

tion rate, but a thorough laboratory and

imaging work-up never disclosed the origin

of the fever .

Although there was no history of FMF

in the family, genetic studies were done

and revealed homozygosity to the M694V

mutation. Colchicine therapy was insti-

tuted, which led to a very satisfactory

response.

Comment

We present three young children with

recurrent episodes of fever that conform

to the criteria for `̀ hereditary periodic

fevers'' [3]. Hereditary periodic fevers are

a group of disorders characterized by

seemingly unprovoked episodes of fever

and localized inflammation, most typically

involving the serosa, synovium, or skin.

They include the recessively inherited FMF
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periodic fever syndrome, and the domi-

nantly inherited tumor necrosis factor

receptor-associated periodic syndrome,

Muckle-Wells syndrome and familial cold

urticaria. Among these, the first two

syndromes were applicable to our pa-

tients. Patients with the hyper-IgD syn-

drome have recurrent attacks of fever that

usually start before the end of the first

year of life and are typically provoked by

the first vaccination. Cervical lymphade-

nopathy and abdominal pain with vomit-

ing, diarrhea, or both, almost always

accompany the attack. Most patients are

Caucasian and are from west European

countries; some 60% are either Dutch or

French [3]. Our patients did not have

increased levels of IgD and did not

exhibit the classical clinical picture of

this syndrome. In addition, to our knowl-

edge, there is no description of HIDS

among the Israeli population. FMF, on the

other hand, is very common in our

population, with estimated carrier rates

of 1:6 among North African Jews and 1:10

among Arabs . From previous phenotype-

genotype studies we already know that

patients who are homozygote for the

M694V mutation in the MEFV gene have

a more severe form of disease, mani-

fested by an earlier age of onset, higher

frequency of attacks, and more frequent

episodes of arthritis [4]. Indeed, two of

the three children were homozygote to

this particular mutation. Although there

are descriptions in the literature of

patients who remember having had at-

tacks during early childhood, none of

these patients was diagnosed or treated

before age 2 years [5].

In conclusion, FMF can manifest very

early in life in children of Mediterranean

origin and should therefore be included in

the differential diagnosis of unexplained

recurrent episodes of fever accompanied by

irritability or discomfort. When confronted

with such a non-specific picture in this

population of children, genetic investiga-

tion for mutations in the FMF gene can

help the clinician to achieve a correct

diagnosis.
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Capsu le

Cholesterol in macrophages

The accumulation of dying macrophages in atherosclerotic

lesions has been linked to rupture of plaques and subsequent

thrombosis and ischemia. Studying how high cholesterol levels

contribute to cell death, Feng et al. report that in mouse

macrophages the toxicity of free cholesterol can be attributed to

its transport to the endoplasmic reticulum (ER). Enrichment of

this organelle in cholesterol triggered the unfolded protein

response (UPR) stress pathway, which activated a transcription

factor called CHOP (C/EBP homologous protein) and promoted

programmed cell death. Macrophages derived from mice

deficient in CHOP or in NPC1 (Niemann-Pick C), an endosomal

protein required for intracellular trafficking of cholesterol, were

resistant to free cholesterol-induced activation of UPR and cell

death. Also, in the Apoe-/- mouse model of atherosclerosis,

elevated plasma cholesterol increased CHOP expression in aortic

lesions. Feng et al. also report that macrophage apoptosis and

lesional necrosis decreased in atherosclerotic lesions of Apoe-/-

mice that were deficient in NPC1. Unlike the plasma membrane,

the ER membrane is relatively fluid, and the authors propose that

cholesterol loading of the ER membrane leads to depletion of

lumenal calcium, perturbing membrane proteins involved in

calcium homeostasis and triggering the UPR signaling pathway.

Nature Cell Biol 2003;10.1038/ncb1035

Proc Natl Acad Sci USA 2003;100:10423

E. Israeli

An effective human being is a whole that is greater than the sum of its parts

Ida Rolf (1896-1979), American biochemist and physiotherapist, whose deep massage therapy, disseminated

through an international network of schools and popularized in the 1960s and 1970s, aimed to counteract

the effects of bad posture on the body and mind.
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