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Research Article ABSTRACT
Periodic fever, aphthous stomatitis, pharyngitis, and cervical adenitis (PFAPA) syndrome is characterized by
History recurrent fever attacks every 3-6 weeks lasting 3-6 days, associated with at least one of the three main
symptoms. This study aimed to evaluate the demographic, clinical features, laboratory findings, and
Received: 07/04/2023 effectiveness of the applied treatment in patients with PFAPA syndrome.
Accepted: 26/09/2023 A total of 73 patients diagnosed with PFAPA syndrome, aged between 0-18 years, who presented to Sivas

Cumhuriyet University Hospital Pediatric Outpatient Clinic between 01.01.2012 and 31.12.2022, were included
in this study. Demographic data such as age, gender, symptoms, laboratory findings, treatment and efficacy of
the treatment were analysed.

Out of the 73 patients, 34 (46.6%) were female and 39 (53.4%) were male. The mean and median age at diagnosis
were 3.85+1.47 years and 3.30 (1.1-7.5) years, respectively. The most common presenting complaint was fever.
Fever was present in 64 (87.6%) of the 73 patients. Pharyngitis was observed in 56 (76.7%) patients, cervical
adenitis in 26 (35.6%), cryptic tonsillitis in 12 (16.5%), and aphthous stomatitis in 15 (20.6%). Leukopenia and
neutropenia were not detected in patients at the time of diagnosis. Neutrophilia was observed in 59 (80.8%)
patients, and leukocytosis in 64 (87.7%) patients. Prior to treatment, CRP levels were found to be higher than
the reference value of 8 mg/L in all patients. Prior to treatment, ESR values were within normal range (lower
than 20 mm/h) in 10 (13.7%) patients and higher than 20 mm/h in 63 (86.3%) patients. Tonsillectomy was
performed in 10 (13.7%) of 73 patients.

The possibility of PFAPA syndrome should be considered in the differential diagnosis of patients younger than 5
years of age who present with recurrent episodes of fever and tonsillitis and whose fever does not decrease
despite antibiotic treatment. In this way, early diagnosis can be made, unnecessary antibiotic use can be avoided
and thus unnecessary investigations, treatment and hospitalisations can be prevented.
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Tiirkiye’de Bir Universite Hastanesindeki Cocukluk Cagi PFAPA Sendromu Vakalar::
10 Yillik Analiz

(04
Siireg Ates, aftéz stomatit, farenjit ve servikal adenit (PFAPA) sendromu, U¢ ana belirtiden en az biriyle iliskili, her 3-6
) haftada bir tekrarlayan, 3-6 giin sliren ates ataklari ile karakterizedir. Bu galismada, PFAPA sendromu hastaliginin
Gelis: 07/04/2023 demografik, klinik ozellikleri,laboratuvar bulgulari ve uygulanan tedavinin etkinliginin degerlendirilmesi

Kabul: 26/09/2023 amaclanmistir.

Bu calismaya Sivas Cumhuriyet Universitesi Hastahanesi Pediatri Poliklinigine 01.01.2012-31.12.2022 tarihleri
arasinda basvuran 0-18 yas grubu hastalardan PFAPA Sendromu tanisi alan 73 hasta dahil edildi. Calismaya dahil
edilecek hastalarda yas, cinsiyet gibi demografik verileri, semptomlar, laboratuvar bulgulari, uygulanan tedavi ve
tedavinin etkinligi incelendi.

Yetmis U¢ hastanin 34’0 (%46,6) kiz, 39'u (%53,4) erkekti. Ortalama ve medyan tani yasi ise sirasiyla 3,85+1,47
yil ve 3,30 (1,1-7,5) yildi. En yaygin basvuru sikayeti ates idi. 73 hastadan 64’linde (%87,6) ates sikayeti mevcuttu.
Hastalarin 56’sinda (%76,7) farenjit, 26’sinda (%35,6) servikal lenfadenit, 12’sinde (%16,5) kriptik tonsilit, 15’inde
(%20,6) aftéz stomatit mevcuttu. Tani aninda hastalarda I6kopeni ve nétropeni saptanmadi. N6trofil yiksekligi
59 (%80,8) hastada ve |6kositoz 64 (%87,7) hastada gorildi. Tedavi 6ncesi tium hastalarin CRP degeri referans
degeri olan 8 mg/L’den yiksek bulundu. Tedavi 6ncesi ESH degeri hastalarin 10 (% 13,7)'unda normal degerlerde
(20 mm/h’den diisiik), 63 (% 86,3) hastada ise 20 mm/h’den yiiksekti. 73 hastadan 10’una (%13,7) tonsillektomi

uygulandi.
License Tekrarlayan ates ve tonsilit ataklari ile getirilen, antibiyotik tedavisine ragmen atesi diismeyen 5 yasindan kiigiik
o6 hastalarda ayirici tanida PFAPA sendromu olasiligi gz 6niinde bulundurulmalidir. Bu sayede erken tani konabilir,
gereksiz antibiyotik kullanimindan kaginilabilir ve boylelikle gereksiz tetkik, tedavi ve hastaneye yatiglarin dniine
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Introduction

Periodic fever, aphthous stomatitis, pharyngitis,
and cervical adenitis (PFAPA) syndrome is
characterized by recurrent fever attacks lasting 3-6
days, occurring every 3-6 weeks, and associated
with at least one of the three main symptoms.3
Fever attacks usually have minimal or no response
to antipyretic  medications. Patients are
asymptomatic between attacks and have normal
growth and development. Other symptoms that
may occur during fever attacks include headache,
joint pain, myalgia, nausea, vomiting, and
abdominal pain *¢. PFAPA syndrome usually begins
before school age and lasts until around 10-11 years
old, although some cases are diagnosed in adults.
Despite being the most common cause of recurrent
fever in children, the true incidence of PFAPA
syndrome is unknown due to the rarity of its
diagnosis and frequent misdiagnosis, such as
bacterial tonsillitis, leading to unnecessary
administration of antibiotics 7. The genetic origin
of PFAPA syndrome is a matter of debate and
several studies suggest that inflammation-related
genes may play a role in this autoinflammatory
syndrome. Although the exact pathogenesis is
unknown, there is an increase in inflammatory
cytokines in the blood and affected tissues and
dysregulation of the receptors of these cytokines
910 The diagnosis of PFAPA syndrome is based on
clinical criteria and excluding other possible causes
of recurrent fever in children . During febrile
episodes, neutrophils, acute phase reactants and
white blood cells are elevated. All inflammatory
parameters are normal between attacks 2, In the
treatment of PFAPA syndrome attacks, the
administration of a single or two doses of steroids
during an attack leads to a dramatic improvement
in symptoms >4 The aim of this study was to
evaluate the  demographic and clinical
characteristics, laboratory findings and efficacy of
the treatment of PFAPA syndrome.

Material Method

In this study, 73 patients aged 0-18 years who were
admitted to Sivas Cumhuriyet University Hospital
Paediatrics Outpatient Clinic between 01.01.2012-
31.12.2022 and diagnosed with PFAPA Syndrome
were included. Demographic data such as age,
gender, symptoms, laboratory findings, treatment
and efficacy of the treatment were analysed. In
complete blood count, leukocyte, lymphocyte,
neutrophil, platelet and haemoglobin values were
evaluated according to normal values determined
according to age. Normal platelet count is 150-
450x1009 litres. Platelet count below 150x109 /L was

considered for thrombocytopenia. Platelet count
above 450x109 /L was considered for
thrombocytosis. For anaemia, the guidelines of the
National Health and Nutrition Examination Survey
(NHANES-III) were used as the basis. Leukopenia
was defined as a total leukocyte count <4,000/pL.
Neutropenia was defined as a total neutrophil count
<1500/uL. For C-Reactive Protein (CRP) analyzed in
the Biochemistry Laboratory of the Cumhuriyet
University Faculty of Medicine Research and
Application Hospital, the normal values are 0-8
mg/L. For Aspartate Aminotransferase (AST) and
Alanine Aminotransferase (ALT), the normal values
are 0-40 U/L. For Erythrocyte Sedimentation Rate
(ESR), the normal values are between 0-20
mm/hour.

Ethics of the Study

The study was approved by the Clinical Research
Ethics Committee of Sivas Cumhuriyet University
(2022-12/10) and conducted in accordance with the
principles of the Helsinki Declaration.

Statistical Analysis

SPSS Windows Version 22 package program was
used for statistical analysis. The data obtained from
our study were loaded into the SPSS 22.0
programme and Wilcoxon test was used to compare
two measurement values obtained at different
times in the same individuals since the data did not
conform to normal distribution, and Chi Square Test
and Fisher Exact Test were used in 2x2 layouts and
multi compartment layouts in the evaluation of the
data obtained by counting. Our data were
expressed as arithmetic mean, median, standard
deviation, number of individuals and %
(percentage) in the tables and the error level was
taken as 0.05.

Results

Out of seventy-three patients, thirty-four (46.6%)
were female and thirty-nine (53.4%) were male. The
mean and median age of diagnosis were 3.85+1.47
years and 3.30 (1.1-7.5) years, respectively. The
most common presenting complaint was fever.
Among the seventy-three patients, sixty-four
(87.6%) had a complaint of fever. When we referred
to the period in which fever attacks occurred and
the frequency of the attacks, we found information
on forty-seven patients in their files, which was as
follows: twenty-five (34.2%) patients (53.19% of the
forty-seven patients) had attacks every thirty days,
and twenty-two (30.1%) patients (46.80% of the
forty-seven patients) had attacks between fifteen
and thirty days. In the patients, fifty-six (76.7%) had
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pharyngitis, twenty-six (35.6%) had cervical
lymphadenitis, twelve (16.5%) had cryptic tonsillitis,
and fifteen (20.6%) had aphthous stomatitis (Table
1).

Table 1. Demographic characteristics, clinical
findings and symptoms of the patients

Gender n (%)
Male 39 (53,4)
Girl 34 (46,6)
Age at diagnosis Year
MeantSD 3,85+1,47
Median (range) 3,30 (1,1-7,5)
Symptoms n (%)
Fever 64 (87,6)
Abdominal pain 12 (16,4)
Sore throat 11 (15)
Vomiting 8(11)
Sores in the mouth 6 (8,2)
Nausea 4 (5,5)
Cough 2(2,7)
Results n (%)
Fever 64 (87,6)
Pharyngitis 56 (76,7)
Cervical adenitis 26 (35,6)
Aphthous stomatitis 15 (20,6)
Cryptic tonsillitis 12 (16,5)

* SD: standard deviation

All patients received outpatient treatment.
Seventeen (23.3%) patients had a history of
frequent tonsillitis attacks in their first-degree
relatives. During the attacks, 1 mg/kg of
intravenous/intramuscular methylprednisolone
was used for treatment, and all patients had a
dramatic response. Laboratory tests were examined
before (during the attack) and after treatment.
Before treatment (during the attack), the mean
white blood cell count was 14.55+4.26 /mm3, and
the mean neutrophil count was 10.04+3.65 /mm3.
After treatment, the mean white blood cell count
was 8.45%2.10 /mm3, and the mean neutrophil
count was 4.41+1.81 /mm3. Leukopenia and
neutropenia were not detected in patients at the
time of diagnosis. Neutrophilia was observed in
fifty-nine patients (80.8%), and leukocytosis was
observed in sixty-four patients (87.7%). The number
of patients with normal leukocyte count was nine
(12.3%), and the number of patients with normal
neutrophil count was thirteen (17.8%). After
treatment, no cases of leukopenia or neutropenia
were observed. Thirty-three patients (45.2%) had
normal white blood cell count, and six patients
(8.2%) had leukocytosis. After treatment, the

neutrophil count was normal in thirty-seven

patients (50.7%) and high in two patients (2.7%).

Before treatment (during the attack), the average
CRP value was 69.17+48.60 mg/dl, and the average
ESR value was 36.44+16.16 ml/h. After treatment,
CRP values were examined in 34 patients and ESR
values in 24 patients. The average CRP value was
7.30£7.01 mg/dl, and the average ESR value was
11.33+4.10 ml/h. The biochemical values of the
patients, including liver and kidney function tests,
were normal before and after treatment (Table 2
and Table 3). Before treatment (during the attack),
the CRP value of all patients (100%) was found to be
higher than the reference value of 8 mg/L. After
treatment, CRP value was found to be lower, i.e.,
normal, than the reference value of 8 mg/L in 24
(32.9%) patients, and higher in 10 (13.7%) patients.
Before treatment, the ESR value was within the
normal range (less than 20 mm/h) in 10 (13.7%)
patients, and higher than 20 mm/h in 63 (86.3%)
patients. After treatment, the ESR value was lower
than the reference value of 20 mm/h in 24 (32.9%)
patients, and there were no patients with high ESR
values. Tonsillectomy was performed in 10 (13.7%)
of 73 patients.
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Table 2. Laboratory findings of the patients before treatment (during the attack)

Total number of

MeantSD Median Min.-max. e

Leukocytes (/mm3) 14,55+4,26 13,61 6,07-26,89 73/73
Neutrophils (/mm3) 10,04+3,65 9,40 3,10-20,70 73/73
Haemoglobin (g/dl) 12,48+0,78 12,50 10,5-14,2 73/73
Platelets (/mm3) 318,47+83,80 312 179-596 73/73
ALT (U/L) 14,21+4,57 14 5-31 73/73
AST (U/L) 28,48+5,66 29 17-44 73/73
CRP (mg/dl) 69,17+48,60 73,05 14,51-247 72/73
ESR (mm/hour) 36,44+16,16 33 14-90 73/73

max: maximum, min: minimum, SD: standard deviation

Table 3. Laboratory findings of the patients after treatment

Total number of

MeanSD Median Min.-max. S

Leukocytes (/mm3) 8,45+2,10 8,33 4,13-14,11 39/73
Neutrophils (/mm3) 4,41+1,81 4,38 1,64-8,95 39/73
Hemoglobin (g/dl) 12,81+0,87 12,7 11,2-15,8 39/73
Platelets (/mm3) 339,74+80,99 324 195-587 39/73
ALT (U/L) 17,0415,25 16 17-40 52/73
AST (U/L) 26,30+6,19 25,50 10-30 50/73
CRP (mg/dl) 7,30+7,01 5,51 1,09-34,20 34/73
ESR (mm/hour) 11,33+4,10 11,50 5-19 24/73

max: maximum, min: minimum, SD: standard deviation

Discussion and Conclusion

Periodic Fever, Aphthous Stomatitis, Pharyngitis,
and Adenitis (PFAPA) syndrome is a disease
characterized by recurrent fever attacks lasting 3-6
days, occurring every 3-6 weeks and associated with
at least one of the three main symptoms 3. In
PFAPA syndrome, no gender-specific identification
has been made, and in our study, the number of
male patients with PFAPA syndrome was 39
(53.4%), which was higher. The majority of cases
occur before the age of 5 °. In this study, the mean
and median age of diagnosis for both girls and boys
were 3.85 * 1.47 years and 3.30 (1.1-7.5) years,
respectively. PFAPA syndrome is the most common
cause of recurrent fever in children . In our study,
the most common complaint was also fever. Fever

76

was present in 64 out of 73 patients (87.6%). While
the frequency of aphthous stomatitis in PFAPA
syndrome cases is reported to range between 40%
and 80% in the literature, aphthous stomatitis was
present in 15 (20.6%) patients in our study 6. This
result may be related to the inability of young
children to describe their condition and the less
painful nature of the ulcers. In the literature, the
attack interval is reported to recur every 3-6 weeks
with an average interval of 30 days 3. In our study,
the duration of fever attacks was 30 days in 25
(34.2%) patients and between 15 and 30 days in 22
(30.1%) patients. Another notable finding in our
study was that 17 patients (23.3%) had a history of
frequent tonsil attacks in their first-degree relatives.
It has been reported in studies that PFAPA cases are
familial '8, Leukocytosis and neutrophilia were
present in our patients' laboratory findings.
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Consistent with our study data, it has been reported
that in PFAPA, inflammation occurs as a result of
activation of the innate immune system, and
neutrophil-leukocyte counts increase during febrile
periods . Inflammatory variables such as CRP and
ESR increase during the attack period %°. In our
study, the CRP value of all patients before
treatment (during the attack period) was found to
be higher than the reference value of 8 mg/L. The
ESR value before treatment (during the attack
period) was higher than 20 mm/h in 63 patients
(86.3%). Biochemical values, including liver and
kidney function tests, were normal in patients
during the attack period.

In the literature, it has been indicated that steroid
treatment in PFAPA syndrome promptly stops flare-
ups [20]. In our study, all of our patients (100%) had
a dramatic response to methylprednisolone
treatment. Tonsillectomy was performed in 10 of 73
patients (13.7%) in our study. Tonsillectomy and
corticosteroids administered during attacks
continue to be the most effective treatment 2%. The
main limitations of our study are its retrospective
design and the short duration of patient follow-up.
The short follow-up period did not allow us to
monitor the clinical response in patients who
underwent tonsillectomy. In conclusion, the
possibility of PFAPA syndrome should be considered
in the differential diagnosis of patients younger
than 5 years of age who present with recurrent
fever attacks and whose fever does not decrease
despite antibiotic treatment. When PFAPA
syndrome is diagnosed, methylprednisolone
treatment should be administered at the time of the
attack. In this way, early diagnosis can be made,
unnecessary antibiotic use can be avoided and
unnecessary investigations, treatment and
hospitalisations can be prevented.
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