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Periodic fever syndromes are the
founding members of a larger family
of conditions known as autoinflam-
matory syndromes. Following the dis-
covery of the genetic basis for TRAPS,
the concept of autoinflammation was
first proposed in 1999 to differentiate
between the immunopathogenesis 
of PFS and that of classical autoim-
mune diseases.1 (See glossary on page
400 for explanation of abbreviations.)

The term autoinflammation has
subsequently been expanded to
encompass a number of immunologi-

cally mediated conditions that develop
due to pathological inflammation
mediated chiefly by the innate
immune system. This is in contrast to
autoimmune conditions where the dis-
ease process is principally due to aber-
rant adaptive immune responses and
involvement of antigen-specific T and
B cells. The appreciation that inflam-
mation may be driven separately by
either the innate or the adaptive
immune system has led to some of the
autoimmune diseases being reclassi-
fied as autoinflammatory conditions,
whilst recognising that in a number 
of diseases with an intermediate 
phenotype there is a significant
overlap.2 The discovery of the genetic
causes of various PFS has transformed
the approach to immunologically 
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mediated inflammation and improved
the understanding of those inflamma-
tory diseases in which abnormalities of
the innate immune system play a crit-
ical role.

This review highlights the unique
clinicopathological features of PFS in
order to improve their recognition
and diagnosis in everyday clinical
practice.

Genetics and immunopathology
of periodic fever syndromes

The phrase PFS usually refers to a group
of hereditary periodic fevers which are
inherited in either an autosomal recessive
or dominant manner. They share some
clinical features with other inherited
autoinflammatory syndromes listed in
Table 1. FMF is the most common and
best characterised, and was the first PFS

for which a genetic cause ? the presence
of a mutation in the MEVF gene – was
identified in 1997.3,4 The genetic bases of
two further PFS were discovered in 1999:

• TRAPS (previously known as
Hibernian fever) was found to be due
to a mutation affecting the
TNFRSF1a gene1

• HIDS is associated with a homozy-
gous mutation in the MVK gene.5,6
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In 2001 a heterozygous mutation in
the CISA1 gene was found to be respon-
sible for FCAS and MWS.7,8 A year later a
mutation in the same CISA1 gene was
found also to cause CINCA/NOMID.9

Subsequently, the umbrella term CAPS
was introduced to refer to these related
clinical syndromes with a common
genetic origin. In 2008 the first cases of
periodic fever resembling FCAS, but
associated with a mutation of NLRP12,
were described.10

More recently, DIRA has been described.
This condition is clinically distinct from
CAPS, but with a similar immunopatho-
logical basis resulting from abnormalities
in the IL-1 signalling pathway.11 DIRA is
due to a homozygous mutation in the
IL1RN gene and is classified as an autoin-
flammatory pyogenic disorder.

Common to all PFS is that genetic
mutations in some way affect the pro-
cessing of the important pro-inflamma-
tory cytokines TNF and IL-1 which are
produced principally by the innate
immune system (Table 1). This is sug-
gested not only by direct involvement of
the mutated genes in IL-1 and TNF path-
ways but also by the beneficial effect of
IL-1 and TNF blocking therapies in these
conditions (Fig 1).12–14

Clinical features

Case history

PW is a 43-year-old Caucasian male who
was well until his late teens. He then devel-
oped episodic attacks, characterised at first
by abdominal and chest pain associated

with fever and elevated inflammatory
markers. There were no obvious triggers
for these attacks, which would settle spon-
taneously after 7–10 days. Over the years
he had an extensive number of investiga-
tions to exclude infective, malignant and
autoimmune processes, some of them sev-
eral times (eg abdominal and chest com-
puted tomography scans). He also
underwent an appendectomy and explo-
rative laparoscopy, both of which were
inconclusive.

In addition to his original problems,
he developed a migratory erythematous
rash associated with a painful underlying
myalgia. Several empirical therapies were
tried. The only effective treatment was
systemic steroids such as prednisolone
which shortened the duration of the
attack when taken at the onset of typical
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symptoms. TRAPS remained undiag-
nosed for over 20 years. The only other
family member found to be affected was
his daughter, whose first recognised clin-
ical presentation was at a similar age.

This case illustrates some of the clinical
features classically associated with PFS as
well as the diagnostic challenges such
cases can present. Typically, spontaneous
and episodic attacks of systemic inflam-
mation occur, characterised by fever,
serosal inflammation and varying degrees
of muscular, articular, neurological and
cutaneous involvement depending on the
type of PFS (Table 2).15,16

Most of these conditions will present
in childhood but occasionally, as in this
case, the first clear manifestations may be
in early adulthood. They are classically
episodic in nature, with periods of com-
plete remission between attacks.
However some, for example severe forms
of CAPS, are associated with a more
chronic course: in FMF and TRAPS there
may be persistent subclinical inflamma-
tion17 between symptomatic episodes.

Aids to identification of different

forms of periodic fever syndromes

A number of clinical characteristics can
be helpful in identifying the different
forms of PFS:

• FMF tends to affect patients of
Mediterranean ancestry and to pre-
sent with an erythematous rash with

the predilection for the lower limbs –
unlike other PFS where the cuta-
neous involvement is more general.

• HIDS almost always presents in
childhood. Suggestive features
include vomiting and diarrhoea
associated with LAD and the trig-
gering of attacks by immunisations.

• Patients with TRAPS can present with
characteristic periorbital oedema as
well as myalgia, arthralgia, headaches
and abdominal and chest pain.

• FCAS, MWS and CINCA/NOMID
share a number of features but retain
certain distinctive clinical manifesta-
tions. Together, these define the dis-
ease continuum of CAPS, with FACS
at the mild end, CINCA/NOMID at
the severe end and MWS somewhere
in the middle.

– Almost all CAPS patients will at
some point have urticarial-like
skin rash, with varying degrees of
neurological muscoskeletal mani-
festations.

– In FCAS these symptoms are typi-
cally precipitated by exposure to
cold and in addition to the skin
rash, may also include conjunc-
tivitis, fever and arthralgia.

– In MWS patients, these and a
number of more severe manifesta-
tions such as arthritis and sen-
sorineuronal deafness will usually
occur spontaneously.

– CINCA/NOMID patients are the
worst affected and tend to develop
the characteristic complications
outlined in Table 2.

AA amyloidosis  (a form of amyloi-
dosis associated with serum amyloid A
protein) is a common serious complica-
tion affecting a proportion of PFS
patients. Certain PFS are more frequently
associated with amyloidosis than others
(Table 2). Prevention of this complica-
tion necessitates early recognition and
stringent control of systemic inflamma-
tion. Serum amyloid P scintigraphy can
be used to detect amyloidosis early,
whilst SAA levels can be used as a predic-
tive marker for the development of tissue
amyloidosis (levels �10 mg/l associated
with significantly lower risk) as well as
for monitoring treatment response.
Where SAA amyloid measurement is not
available, CRP can be used as a surrogate
marker.

Investigations and differential
diagnosis

The exact incidence of PFS in the UK is
unknown but, with the exception of FMF
which has a high prevalence in certain
immigrant groups, these are very rare
conditions. The diagnosis of PFS there-
fore is dependent on a high degree of
clinical suspicion and, where possible,
confirmation by genetic testing.

None of the routine investigations is
particularly helpful in differentiating dif-
ferent PFS types. Elevated inflammatory
markers (erythrocyte sedimentation rate,
CRP and neutrophilia) are commonly
found during the attacks but are non-
specific markers. These may also be seen
between episodes in otherwise asympto-
matic patients, suggesting the persistence
of subclinical inflammation. This is an
important risk factor for developing sys-
temic amyloidosis.

Serum IgD level measurement is of
limited value in the diagnosis of HIDS
because of the poor specificity and sensi-
tivity of this test.18 Measurement of uri-
nary mevalonic acid is potentially more
useful as it tends to be elevated during an
attack.
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Other routine investigations should be
directed towards excluding occult infec-
tions, malignancies and autoimmune
diseases – far more common conditions
typically considered in the differential
diagnosis of PFS.

Important conditions which may
mimic PFS, but which are not considered
true PFS either because they lack a clear
genetic basis or due to association with
another pathology, are PFAPA and
Schnitzler syndrome, respectively. PFAPA
is usually a self-limiting paediatric illness,
although adult cases have also been
described recently.19 Schnitzler syndrome
is a very rare disease found in adults,
characterised by the presence of a mono-
clonal paraprotein (most commonly IgM
isotype) but without features of lympho-
proliferative disease. Patients tend to 
present with chronic urticaria, fevers,
bone pain, LAD and hyperostosis.20

Various algorithms have been pro-
posed to aid diagnosis of PFS. These
can be helpful in alerting a physician to
a possible diagnosis of PFS, but
patients should be referred to a spe-
cialist with an interest in these condi-
tions for further investigations and
definitive diagnosis.

Treatment (Table 3)

Most PFS respond to some extent to sys-
temic steroids, but the response is fre-
quently incomplete and a poor side
effect profile precludes long-term use.
Colchicine is uniquely and rapidly effec-
tive in FMF but has no place in the
therapy of other PFS. This fact can help
aid differential diagnosis.

Biologicals such as etanercept that
block the function of TNF can be effec-
tive in the treatment of TRAPS. Note,
however, that infliximab should be
avoided as it can paradoxically cause a
life-threatening flare of TRAPS.21 Anti-
IL-1 blockade using any of a number of
available biologics has not only trans-
formed the treatment of CAPS but has
also confirmed our understanding of the
underlying immunopathogenesis. In
addition to CAPS, selective IL-1 blockade
is increasingly used in the therapy of
HIDS and TRAPS.22
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