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Familial Mediterranean fever (FMF) is the most 
common monogenic autoinflammatory disease 
worldwide with an increased incidence among 
Arabs, Jews, Turks, and Armenians.1,2 FMF 
is characterized by recurrent, un-provoked, 
and self-limited attacks of fever (6-72 hours) 
resulting from mutations in the MEFV 

(MEditerranean FeVer) gene on chromosome 
16p.3 The attacks are usually accompanied by 
serositis. Oral manifestations such as recurrent 
aphthous mouth ulcers are commonly observed 
in autoinflammatory diseases such as PFAPA 
(periodic fever aphthous stomatitis pharyngitis 
adenitis) syndrome and mevalonate kinase 
deficiency;4,5 however, these along with 
periodontitis may also occur in FMF. The 
dysregulation of cellular immunity is blamed 
to be underlying etiology of recurrent aphthous 
mouth ulcer and colchicine is suggested to be 
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ABSTRACT

Background. Familial Mediterranean fever (FMF) is the most common hereditary autoinflammatory disease. 
We aimed to investigate the oral health status and oral hygiene habits in children with FMF. 

Methods. In this cross-sectional study, 199 children with FMF, aged between 3-18 years, were included. 
Demographic findings and oral hygiene habits of children were questioned by face-to-face interview. Oral 
health status of patients was evaluated using decay-missing-filled index [DMFT (decay-missing-filled teeth), 
DMFS (decay-missing-filled teeth) for permanent; dmft, dmfs for primary teeth], the International Caries 
Detection and Assessment System (ICDAS-II) index, PUFA / pufa index [the presence of severely decayed teeth 
with visible pulpal involvement (P/p), ulceration caused by dislocated tooth fragments (U/u), fistula (F/f) and 
abscess (A/a)], gingival (GI) and plaque index (PI). In addition to these, occlusion, oral soft and hard tissues 
were examined. 

Results. One-hundred-nine (54.8%) of children had at least one decayed permanent tooth and 81.2% of children 
had at least one decayed primary tooth. The mean DMFT was 1.91±2.45, DMFS was 3.1±4.49, dmft was 3.95±3.54, 
dmfs was 8.62±8.88, PI was 1.17±0.44, GI was 0.85±0.39. Aphthous mouth ulcer occurred in 19 (9.5%) patients. 
Recurrent aphthous mouth ulcers were more frequent among patients with one exon-ten and one exon-two 
mutations than patients with one exon-10 mutation, two exon-ten mutations, or two exon-2 mutations (61.1% 
vs. 47.9%, 26.1%, 20%, respectively p<0.001). Tooth decay was more frequent among patients who had attacks 
in the last six months than those who did not have any attacks during the last six months (97.4% vs. 87.7%, 
p=0.017). 

Conclusion. Dental caries and periodontal disease, which are public health problems, were seen at a high 
percentage of children with FMF in our study. 
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effective in aphthous mouth ulcer treatment, 
since it binds to microtubular proteins and 
impairs the movement and phagocytosis of 
granulocytes. However, the studies about oral 
findings in FMF patients are scarce, and the real 
frequency of aphthous mouth ulcer remains 
unknown. Therefore, we aimed to evaluate 
oral health status and oral hygiene habits of 
the pediatric FMF patients and the effect of oral 
and dental health throughout the course of the 
disease. 

Material and Methods

The study was designed as a cross-sectional 
survey between May and October 2016. In this 
study, pediatric FMF patients were referred 
consecutively to the Pediatric Rheumatology 
and Department of Pediatric Dentistry 
outpatient clinics. The study was approved by 
the Hacettepe University Non-Interventional 
Clinical Researches Ethics Board (GO-16/187-48; 
approval date, 10th May 2016). Informed consent 
was obtained from the all patients. Patients were 
classified as having FMF according to pediatric 
FMF criteria.6 Demographic data, clinical 
manifestations, and MEFV variant analysis 
were documented by medical file screening 
and face-to-face interviews. MEFV gene variant 
analysis was performed with Sanger sequencing 
and 12 variants (E148Q, P369S, F479I, M680I 
(G-C), M680I (G-A), I692del, M694V, M694I, 
K695R, V726A, A744S, R761H) were checked in 
the MEFV gene in the Department of Medical 
Biology. The disease severity and activity were 
assessed by the International Severity Scoring 
system for FMF (ISSF)7 and autoinflammatory 
disease activity index (AIDAI), respectively.8 
Furthermore, parents were questioned in terms 
of socioeconomic status, the level of education, 
oral hygiene, and oral hygiene habits. Oral 
health status of patients was evaluated from 
one operator, using decay-missing-filled index 
(DMFT, DMFS, dmft, dmfs), the International 
Caries Detection and Assessment System 
(ICDAS-II) index, PUFA/pufa indices, gingival 

index (GI) and plaque index (PI). Oral soft 
tissues were also examined. Decay-missing-
filled index describes the prevalence of dental 
caries in an individual.9,10 While DMFT (decay-
missing-filled teeth)/DMFS (decay-missing-
filled surfaces) is used for permanent teeth, 
dmft/dmfs is used for primary teeth. ICDAS-II is 
a clinical scoring system which allows detection 
and assessment of caries activity.11,12 The PUFA 
index which is used for assessing the presence 
of oral conditions resulting from untreated 
caries, records the presence of severely decayed 
teeth with visible pulpal involvement (P/p), 
ulceration caused by dislocated tooth fragments 
(U/u), fistula (F/f) and abscess (A/a).13 Plaque 
index estimates the status of oral hygiene by 
measuring dental plaque and gingival index 
(GI) scores gingival inflammation.14,15

Statistical analyses

Statistical analysis was performed using IBM 
SPSS Statistics Version 23.0. The goodness of fit 
test of numeric variables to normal distribution 
was determined using Shapiro–Wilk test (n≤50) 
and Kolmogorov-Smirnov test (n>50). Equality 
of variances of numeric variables was tested by 
Levene’s test. Numeric variables were given as 
mean ± standard deviation (SD) if normality 
assumption was satisfied; median (minimum-
maximum) was presented, otherwise. 
Categorical variables were reported as count 
and percentages. One-way ANOVA (when 
homogeneity of variances assumption was 
satisfied) was performed to test the difference 
between more than two independent groups for 
normally-distributed data. When parametric 
conditions were not met, Kruskal-Wallis test 
was used to assess the difference between 
more than two independent groups. Pearson 
chi-square tests were conducted to examine 
bivariate differences between categorical 
variables where the assumption of the expected 
count less than 5 should not exceed 20% for 
variables was satisfied, if otherwise exact chi-
square test was used. A p-value below 0.05 was 
accepted as significant.
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Results

One-hundred-ninety-nine children, aged 
between 3 and 18 years, participated in the 
study. The mean age of the children was 
10.82±4.07 years and 115 (57.8%) of them were 
male. The mean age at symptom onset, and 
current age was 4.79±3.73 and 6.05±3.6 years, 
respectively. Among 199 patients, age at 
symptom onset was ≤5 years in 10.6% (n=21), 
6-11 years in 46.2% (n=92) and ≥12 years in 
43.2% (n=86); 84.4% (n=168) of patients had 
fever, 78.4% (n=156) had abdominal pain, 
57.8% (n=115) had arthralgia, 20.6% (n=41) 
had arthritis, 12.6% (n=25) had chest pain, and 
7.5% (n=15) had erysipelas-like erythema. The 
median AIDAI score was 0 (range: 0-9). The 
median number of attacks during the last six 
months and attack duration was 0 (range: 0-19) 
and 2 days (range: 0-7), respectively. At the 
attack free period, the median leukocyte count, 
erythrocyte sedimentation rate, and CRP levels 
were 6,900/mm3 (range: 3,500-14,600), 7 mm/

hour (range: 0-79), and 0.2 mg/dl (range: 0.1-
19), respectively. The descriptive characteristics 
of the parents are summarized in Table I. 

Among 199 patients, 96.5% (n=192) had their 
own toothbrushes. However, 49.7% (n= 99) 
of them did not brush regularly. 64 (32.2%) 
patients brushed their teeth once a day, while 
only 35 (17.6%) patients brushed their teeth 
two or more times a day. One-hundred-sixty-
seven (83.9%) children reported that they did 
not have regular dentist visits and they visited 
the dentist only when they had a complaint. 
There was no statistically significant difference 
between the educational status of the mother 
or father and going to the dentist (p=0.055 and 
p=0.36, respectively). There was a statistically 
significant high rate of going to the dentist in 
employed mothers but a similar relationship 
was not established for employed fathers (12.8% 
vs. 26.8%; p=0.028, and 6.3% vs. 16.1%; p=0.474, 
respectively). 

Tongue pathologies were observed in 65 (32.7%) 
patients. The most common tongue pathologies 
were as follows: coated tongue (56.9%), fissured 
tongue (27.7%), and geographic tongue (9.2%). 
The mean DMFT, DMFS, dmft, dmfs indices 
were 1.91±2.45, 3.1±4.49, 3.95±3.54, 8.62±8.88, 
respectively. One-hundred-nine (54.8%) 
children had at least one decayed permanent 
tooth and 81.2% of children had at least one 
decayed primary tooth. According to ICDAS II 
index, 54.3% (n= 108) of the patients had a score 
of 5 and 29.1% (n= 58) had a score of 2 (score 
5 presents distinct cavity with visible dentin 
and score 2 presents distinct visual changes in 
enamel). According to the PUFA/pufa index, in 
≤5 years only 1 tooth had “p score” (4.8%) and 
1 tooth had “f score” (4.8%), in ≥12 years 2 teeth 
had “P score” (2.3%) and only 1 tooth had “F 
score” (1.2%), in 6-11 years who were in mixed 
dentition 9 teeth (9.8%) had “p score”, 7 teeth 
(7.6%) had “f score” and 4 teeth had (4.3%) “a 
score” resulting from untreated caries.

The mean of PI was 1.17±0.44 and the mean of 
GI was 0.85±0.39. During clinical examinations, 
aphthous mouth ulcer were observed among 
9.5% (n=19) of patients. Furthermore, parents 

Table I. Descriptive characteristics of parents.
Characteristics n (%)
Parents’ education status (mother, N=197)

Illiterate 5 (2.6)
Literate 4 (3.0)
Primary school 72 (36.4)
Middle school 44 (22.7)
High school 52 (26.3)
University 18 (9.1)
Post graduate 2 (1.0)

Parents’ education status (father, N=196)
Illiterate 5 (2.5)
Literate 54 (27.4)
Primary school 35 (17.8)
Middle school 66 (33.5)
High school 28 (14.7)
University 8 (4.1)

Working status of mother (N=197)
Yes 41 (20.7)
No 156 (79.3)

Working status of father (N=196)
Yes 180 (91.9)
No 16 (8.1)
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reported recurrent aphthous mouth ulcer in 
77 (38.7%) children; 91.5% (n=182) of children 
did not have dental trauma in the past. Flush 
terminal plane in primary dentition and Class 
1 molar occlusion in permanent dentition are 
normal occlusion types in posterior teeth. 
Flush terminal plane was the most common 
occlusion relation in primary dentition (55.3%, 
21/38) and Class 1 molar occlusion relation 
(73.9%, 105/142) in permanent dentition in the 
right side. However, in the left side, 16 patients 
(44.4%; 16/36) had flush terminal occlusion 
relation in primary dentition and 88 patients 
(62.8%; 88/140) had Class 1 molar occlusion 
relation in permanent dentition.

The most prevalent parafunctional oral habit 
was nail biting (20.6%; n=41) and 7.5% (n=15) of 
patients had chromogenic bacteria discoloration 
on their teeth. 

When patients were compared according to 
MEFV mutations, there was no differences in 

terms of tooth decay, presence of aphthous 
mouth ulcer during the examination, or DMFT, 
DMFS, dmft, dmfs parameters, PI, and GI 
scores between groups. However, recurrent 
aphthous mouth ulcers were more frequent 
among patients with one exon-ten and one 
exon-two mutations than patients with one 
exon-10 mutation, two exon-ten mutations, or 
two exon-2 mutations (61.1% vs. 47.9%, 26.1%, 
20%, respectively p<0.001). (Table II). There 
was no significant difference with regards to 
oral health when we compared the patients 
according to socioeconomic and educational 
status of their parents. Tooth decay was more 
frequent among patients who had attacks in the 
last six months than those who did not have 
any attacks during the last six months (97.4% 
vs. 87.7%, p=0.017). However, aphthosis during 
clinical examination and recurrent aphthous 
mouth ulcers were not significantly associated 
with attack frequency in the last six months 
(37.9% vs. 47.6%, p=0.385, and 38.9% vs. 38.8%, 
p=0.986, respectively).

Table II. Comparison of oral and dental findings of children with familial Mediterranean fever (FMF) according 
to MEFV mutations (N=187#)

Findings

Groups according to presence of mutations

P valueTwo exon-10 
mutations (n=111)

One exon-10 
and one exon-2 

mutations (n=18)

Two exon-2 
mutations (n=10)

One exon-10 
mutation (n=48)

Tooth decay, n (%) 76 (68.5) 12 (66.7) 8 (80) 30 (62.5) 0.445
Number of attacks 
during last six months* 0 (0-15) 0 (0-6) 0 (0-3) 0 (0-19) 0.586

DMFT* 1 (0-9) 2 (0-8) 2 (0-10) 0 (0-12) 0.091
DMFS* 1 (0-23) 2 (0-9) 2 (0-10) 0 (0-23) 0.132
dmft* 3 (10-15) 1.5 (0-7) 3 (21-11) 4 (0-13) 0.266
dmfs* 6 (0-43) 3.5 (20-22) 4 (1-30) 7 (0-35) 0.815
Plaque index* 1.23 (0.00-2.25) 1.16 (0.35-1.74) 1.23 (0.00-1.50) 1.27 (0.00-2.17) 0.949
Gingival index** 0.86 ± 0.41 0.82 ± 0.33 0.86 ± 0.39 0.80 ± 0.39 0.831
ISSF* 1 (0-6) 0.5 (0-3) 0.5 (0-2) 0 (0-2) 0.102
AIDAI* 0 (0-9) 0 (0-6) 0 (0-2) 0 (0-8) 0.181
Recurrent aphthous 
mouth ulcer, n (%) 29 (26.1) 11 (61.1) 2 (20.0) 23 (47.9) <0.001

#: Mutation analysis revealed no mutation in 12 patients.
* Values are expressed as median (minimum-maximum).
** Values are expressed as mean (standard deviation)
AIDAI: autoinflammatory disease activity index, DMFT: decay-missing-filled-teeth for permanent teeth, DMFS: decay-
missing-filled-surfaces for permanent teeth, dmft: decay-missing-filled-teeth for temporary teeth, dmfs: decay-missing-
filled-surfaces for temporary teeth, ISSF: international severity scoring system for familial Mediterranean fever.
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Discussion

We found that recurrent aphthous mouth ulcer 
was more common in patients who had one 
exon-10 and one exon-2 mutations and patients 
who had attacks at the last six months had 
significantly higher frequency of dental caries. 

There are only a few studies on oral health in 
adult FMF patients and these are mostly focused 
on periodontitis.16,17 In a study by Sogur et al.18 
numbers of extracted teeth and filled teeth were 
found to be significantly higher in the FMF 
group compared to healthy controls and a study 
by Cengiz et al.19 showed that GI and PI indices 
were higher in FMF patients with amyloidosis 
compared to patients without amyloidosis. 

According to the oral-health-related survey in 
our country, caries prevalence was 69.8% in 
5-year-olds, 61.1% in 12-years-olds and 61.2% in 
15-years-olds while dmft was 3.7, DMFT was 2.7, 
and DMFT was 2.3, respectively among these 
ages.20,21 In our FMF patients, frequency of tooth 
decay was similar to that in healthy children 
(54.8% had at least one decayed permanent 
tooth and 81.2 had at least one decayed primary 
tooth). In healthy populations, 45% of 5-year-
olds, 44.6% of 12-year-olds and 38.2% of 15-year-
olds report not brushing their teeth regularly. 
Moreover, in healthy populations only 4.4% of 
5-year-olds, 1.4% of 12-year-olds and 1.8% of 
15-year-olds had visited a dentist regularly.21 
Similarly, most of our patients (83.9%) reported 
that they did not have regular dentist visits and 
did not brush regularly (49.8%). Interestingly, 
neither the oral health nor the dentist visits 
differed according to the educational status 
of parents. It is possible that we could not 
demonstrate a significant difference since the 
number of patients was limited. 

Previously, Kone Paut et al.22 compared patients 
with different MEFV mutations with regards to 
mucocutaneous findings and did not find any 
significant difference in the frequency of oral 
aphthous lesions. Contrary to this study, we 
have demonstrated that patients who had one 
exon-10 and one exon-2 mutations had recurrent 

aphthous mouth ulcers more frequently. Ours is 
an interesting finding since oral aphthous ulcer 
was thought to be a significant component of 
PFAPA syndrome rather than FMF. However, 
in Mediterranean countries, we are aware that 
FMF patients may present with a PFAPA-like 
phenotype at early ages.22

FMF is a monogenic disease, however the 
course of the disease varies among the 
patients.24 In recent years, researches have 
focused on the epigenetic factors affecting the 
phenotype of the disease. Microbiota is one of 
the epigenetic factors probably contributing 
to disease severity. A study by Khachatryan 
et al.25 previously demonstrated that the gut 
microbiota were different during attack and 
attack-free periods as well as between FMF 
patients and healthy controls. However, the 
effect of oral microbiota is still unknown. In the 
presented study, we observed higher frequency 
of tooth decay among patients that have had 
attacks in the last six months. It is tempting to 
speculate the effect of oral microbiota. 

Our study is limited by the confounding factors 
associated with a small sample size and lack of 
aged-matched healthy controls. 

In conclusion, we evaluated the oral health 
in children with FMF. We have observed that 
dental caries was more frequent in patients with 
a more active disease (with attacks in the last six 
months). It should be kept in mind that in all 
age groups and in all kinds of chronic diseases, 
oral health is affected by underlying disease, 
and oral health could also affect the course of 
the underlying disease. Therefore, it is critical 
for physicians to have a holistic approach while 
evaluating patients with chronic diseases.
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