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Abstract
Introduction: Familial Mediterranean fever (FMF) is an autosomal recessive disease considered to be the most common entity of a rare
group of disorders known as auto-inflammatory syndromes which have acute presentations in emergency settings.
Methods: A search of Web of Science, Google Scholar, Cochrane, and PubMed databases for articles published before January 2019
was performed using relevant keywords. Full-text English articles, including review articles, case series, and experimental studies, were
evaluated. Unrelated studies were excluded. Based on the selected keywords, 440 studies were selected for review. Ultimately, 60 met
the study criteria for final assessment.
Results: Given the various symptoms and the multiplicity of differential diagnoses, physicians may easily miss diagnosing FMF. Accordingly,
emergency medical staff must be trained in order to significantly reduce the number of medical errors and economic costs and to improve
the quality of life of involved patients.
Conclusion: Although FMF is already known to be an inflammatory entity, more study and investigation of it is required. There is an
educational gap in both medical and general populations that should be filled by using new genetic testing and providing appropriate
social and medical education.
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Introduction
Familial Mediterranean fever (FMF) is an autosomal recessive
inherited disease most commonly seen in the first two decades
of life.1-4 Afflicted patients present with intermittent periodic
fever (commonly lasting not more than 3 days), generalized
abdominal pain, peritonitis, chest pain, pleuritis, skin rashes,
or even arthritis; concurrent arthritis is more prevalent in the
ankle, knee, and hip joints.1,3,5-8
FMF affects more than 150 000 patients worldwide. It is
seen mostly in males with the first episode occurring before
the age of 20 years. Its appearance in patients above the age of
50 is extremely rare. In a study by Majeed et al, most patients
were diagnosed before the age of 5 years.9-11 This disorder is
usually diagnosed by physical examination, symptoms and

signs; however, today, it is more easily recognized through
molecular and genetic advances. In the case of a positive
familiar history, the presence of inflammatory episodes of
fever could be suggestive.12
As indicated by its name, FMF is known to occur mainly
among Mediterranean and Middle Eastern populations, such
as non-Ashkenazi Jews, Arabs, Turks, and Armenians. During
recent years, however, more cases have been reported from
other countries like Italy, Japan, and Australia.13-21
FMF may mimic conditions seen in acute appendicitis,
cholecystitis, some infections, and arthritis. This may lead to
various evaluations and may even delay the correct diagnosis
for many years.22
Despite the fever, usually no pathogen is found. FMF may
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present as severe intermittent abdominal pain and fever.
Thus, patients referring to the emergency department may be
diagnosed with acute abdomen and even undergo unnecessary
surgery. In the case of atypical symptoms, decision-making is
more difficult and may result in incorrect therapy or delayed
appropriate treatment. Molecular and genetic assessments are
useful in achieving the best results in atypical cases.
FMF may also accompany other systemic diseases like
vasculitis, multiple sclerosis (MS), inflammatory bowel
disease, and spondyloarthropathies.23
Because of the gap in diagnosis and treatment in more
involved countries, the current study was designed based on
the following research questions: What are the emergency
presentations of FMF? How should the physician determine
and manage them in emergencies? This study reviews and
emphasizes the importance of precise physical examination
and previous clinical history in making a better diagnosis
and avoiding unnecessary surgeries and interventions in
emergency settings.
Methods
Search Strategy
To find previously published studies relevant to the current
study question, a search of the Web of Science, Google Scholar,
Cochrane, and PubMed databases was performed for articles
published before January 2019 using the keywords “Familial
Mediterranean Fever”, “Emergency Medicine”, “emergency”,
“surgery”, “abdominal pain”, and “acute abdomen”. A
combination search based on Mesh terms was also performed.
The PRISMA checklist was used to evaluate the validity of the
selected articles.24
In various steps, the title, summary, methodology, results,
and discussion of the selected studies were assessed. Initially,
the titles and abstracts were assessed and saved to EndNote
X8. Then, the full-text of English review articles, case
series, and experimental studies were evaluated. Letters and
duplicate studies were excluded. In the next stage, full texts
were reviewed by two independent experts, and unrelated
studies were excluded. Some similar and duplicate studies
had no new information. Some other papers for which the
full text was not available were excluded in the second
and third stages. Among 440 studies initially reviewed, 60
met the study criteria for final assessment. Based on the
different presentations reported in various selected papers,
the methods of diagnosis and medical management were
arranged to present the challenging points of FMF in acute
settings (Figure 1).
Results
FMF is the most common of a rare group of disorders
collectively termed familial hereditary periodic fever
syndromes, also known as auto-inflammatory syndromes. It
was clinically described over 60 years ago.19,25
It has 3 phenotypes. Type 1 is presented by brief episodes
of serositis and inflammation such as synovitis, pleuritis,
and pericarditis with different levels of severity. Type 2 is
characterized by amyloidosis as the predominant presentation,
and type 3 is referred to as the silent phenotype.26,27

Figure 1. Flow Chart for Article Selection.

FMF is clinically characterized by intermittent bouts of
fever with peritonitis and abdominal pain, pleuritis, arthritis,
or erysipelas-like rashes, so several disorders may be standing
on a differential diagnosis.28
In non-emergency conditions, FMF may also present as
chronic abdominal pain, and the patient may take many
paraclinical tests before the diagnosis is made.29 Many patients
may undergo excessive evaluations, wasteful surgeries, and
even psychological assessments. In a study in Australia, 50%
of the children with a final diagnosis of FMF underwent
unnecessary operations for acute abdomen.30,31
Clinical evaluation is the cornerstone of diagnosis. Welltimed treatment may improve a patient’s prognosis and
result in diminished complications.32 Untreated patients, on
the other hand, may experience serious complications such
as progressive renal disease, infertility, growth retardation
in children, and secondary amyloidosis due to amyloid
deposition in organs such as the digestive tract or kidneys.22
Fever and abdominal pain are the main clinical presentations
of FMF. Abdominal pain is the most prevalent grievance (74%95%). Its flares simulate acute abdomen or an abdominal
rigidity that resolves spontaneously, but accurate diagnosis
and correct subsequent treatment are necessary to distinguish
life-threatening bowel obstruction and strangulation.16,33
Infrequent gastrointestinal signs and symptoms such as
non-specific abdominal pain, ileus, diarrhea, ascites, and even
eosinophilic esophagitis are also reported,29,34 with which
diagnoses could easily be missed.
Secondary amyloidosis is the most severe complication
of FMF. It is associated with continuous inflammation and
secondary amyloid deposition in the gut, spleen, liver, heart,
and other organs.32,35
Females may experience problems, especially in puberty,
fertility, and pregnancy. Patients may also complain of
recurrent gross hematuria as another rare presentation.36,37
Inflammatory bouts are characterized by short-term
and self-limited abdominal, thoracic, and/or articular
symptoms which wane spontaneously.38 In many conditions,
a high level of cytokines and acute-phase proteins indicate an
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inflammation response.39,40 Accordingly, FMF is associated
with SLE as an inflammatory disease.41
Central nervous system involvement, such as MS and
cerebrovascular accident, are reported as extremely rare
presentations of FMF by some studies.42,43
Pericarditis is another complication that may be related to
FMF. It has a good response to colchicine. Acute lung attacks
in FMF may occur in an acute setting, but it is mostly limited
to transient pleuritis.44,45
Laboratory findings are usually nonspecific. A moderate
leukocytosis may be seen during flares. There are no
specific or standard laboratory tests for FMF, but high
levels of erythrocyte sedimentation rate, fibrinogen, CRP,
beta2 and alpha2 M globulins, haptoglobin and lipoprotein
concentrations, leukocytosis, and diminished albumin
concentration could be detected.33,46
Mutations in the MEFV gene encoding pyrine, a natural
precursor of pro-inflammatory molecules, result in
uncontrolled relapsing systemic inflammation, increased
leukocyte migration to serosal membranes or joints, and
inappropriate response to inflammatory stimuli. These
findings are useful for better diagnosis and treatment.4,13,47-50
Furthermore, FMF has recently been associated with the
angiotensin-converting enzyme gene in Turkish patients.42
Today, physicians still need to know more about FMF. In a
study in Iran, more than 50%of the parents of FMF patients
were first-degree relatives. Of the patients, 60% had delayed
diagnoses, while 30% underwent unnecessary surgery; hence,
a more focused detailed assessment is necessary to achieve a
correct diagnosis.51
Few studies in Iran have explained this regional disease,
especially in the northwest of the country which has a high
Turkish population. Some cases have been reported from
different parts of the country as the population of Turkish
origin has a scattered distribution in Iran. To the best of the
authors’ knowledge, the majority of FMF cases in Iran have
occurred in people who have Turkish origins.
Discussion
The frequency of FMF attacks differs significantly among
various races and in individual patients. Because the symptoms
may last days or years, the physician may easily miss the
diagnosis. As mentioned, FMF is a hereditary inflammatory
disease with an autosomal recessive transmission due to
mutations in the MEFV gene. The MEFV gene, located on
the short arm of chromosome 16, codes an anti-inflammatory
protein or pyrine.47 A mutation on chromosome 16 leads
to pyrine mal-synthesis gene and innate immune system
activation.13,16,49,52-54
Recent studies have shown that the Iranian genotype
is similar to that of Arabs and Armenians, although its
presentation is more similar to the Turkish and Iraqi
populations.55,56 No significant relationship between some
gene mutations and amyloidosis has been shown in recent
Iranian studies.57 In a cross -sectional study,10 mutations in
the FMF gene (MEFV) were recognized in an affected FMF
population in northwestern Iran.57
More than 50% of documented Iranian patients were
120

not diagnosed by MEFV gene mutations; to date, the TelHashomer clinical criteria have been the proper method of
diagnosis in Iran.56
As mentioned, FMF is a disease of early–onset, and delays
in diagnosis and treatment may lead to more complications
and prolonged morbidities. In many cases, the inflammatory
process may present even in the absence of any symptoms.40,58
FMF is recognized as an inflammatory endemic disease
characterized by self-limited events of polyserositis. Thus,
periodic attacks of FMF respond to drugs such as colchicine
which decreases the attack frequency and prevents the
occurrence of amyloidosis.50,59 A positive response to
treatment with colchicine is mentioned in more than 95%
of patients with two mutated alleles.60 The effectiveness of
colchicine as the drug of choice has been approved by some
studies, but biological drugs seem to be an alternative for
non-responsive patients. Based on undocumented data, some
patients suspected of having FMF were successfully treated
with colchicine. One study reported that regular colchicine
treatment even led to a significant improvement in femoral
bone mineral density.61
Conclusion and Recommendation for Future Research
Genetic testing can help distinguish numerous causes among
various populations. A few unconfirmed patients have even
been treated blindly with colchicine. Unfortunately, the high
cost of genetic testing is the main reason most patients in
developing countries are not diagnosed with this method.
Ultimately, clinical assessment is the cornerstone of
diagnosis. As FMF significantly influences patient quality of
life, it is very important to correctly diagnose and control this
disease.15,53
Although FMF is already known as an inflammatory
disease, more study and investigation of this disease is still
needed. There is an education gap in both medical and
general populations that should be filled using social media
and newspapers accompanied by medical education.
The creation of specific virtual educational centers and
education programs for affected patients in more involved
countries could help to identify most affected patients and
reduce the social costs associated with FMF.
Having a positive family history may increase a person’s
risk for FMF. People should be aware of the symptoms and
when to see a doctor. While there is no cure for this disease,
proper diagnosis and treatment could relieve its signs and
symptoms and even prevent the exacerbation of this disorder.
Hence, it could also help to improve the patient’s quality of
life. Emergency physicians should especially be aware of
the various presentations of FMF and play the main role
in its diagnosis and treatment. Early correct diagnosis and
treatment in accordance with the patient’s environment
and genetic history may prevent unnecessary workups and
subsequent future complications.
Limitation
Only available full-text English language articles were
reviewed in this study; thus, a few relevant studies may have
been missed.
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Review Highlights
What Is Already Known?
Familial Mediterranean Fever is a well-known disorder;
nevertheless, many young physicians are not familiar
with its various presentations or its management, even in
involved countries, thus risking delays in diagnosis and
even unnecessary costs.
What This Study Adds?
This study highlights the important educational gap and
focus on the different presentations of FMF in acute settings
to match the previous learnings with new educational
concepts.
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