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Abstract
The primary aim of this study was to document the treatment modalities used in periodic fever, aphthous stomatitis, pharyn-
gitis, and adenitis (PFAPA) syndrome and look for the efficacy and safety of colchicine in the treatment of PFAPA patients. 
The secondary aim was to search for whether having MEFV (Mediterranean fever) gene sequence variants affect the clinical 
course and response to colchicine. The study was conducted in 2 pediatric rheumatology centers. The patients that have been 
diagnosed with PFAPA syndrome between December 2017 and December 2021 were evaluated retrospectively. The study 
included 157 patients with PFAPA syndrome (54.8% boys and 45.2% girls). The median follow-up duration was 18 (IQR: 
12–30) months. One hundred and fifty-five patients (98.7%) had exudative pharyngitis, 120 patients (76.4%) had aphthous 
stomatitis, and 82 patients (52.2%) had cervical lymphadenitis during the attacks. Clinical features during attacks were not 
affected by the presence or absence of the MEFV gene sequence variants. Corticosteroid treatment during attacks was given to 
152 patients (96.8%). The frequency of fever attacks did not change in 57 patients (37.5%), increased in 57 patients (37.5%), 
and decreased in 38 patients (25%) after corticosteroid use. Colchicine was given to 122 patients (77.7%) in the cohort. After 
colchicine treatment, complete/near-complete resolution of the attacks was observed in 57 patients (46.7%). Colchicine led 
to partial resolution of the attacks in 59 patients (48.4%). In only 6 patients (4.9%), no change was observed in the nature of 
the attacks with colchicine treatment. The median duration of the attacks was 4 (IQR: 4–5) days before colchicine treatment, 
and it was 2 (IQR: 1–2.5) days after colchicine treatment. Also, a significant decrease in the frequency of the attacks was 
observed before and after colchicine treatment [every 4 (IQR: 3–4) weeks versus every 10 (IQR: 8–24) weeks, respectively, 
(p < 0.001)]. The overall response to colchicine was not affected by MEFV sequence variants. It was seen that the frequency 
of fever attacks decreased dramatically in both groups, and children with MEFV variants had significantly less attacks than 
children without MEFV variants after colchicine treatment (every 11 weeks vs every 9.5 weeks, respectively, p: 0.02).

Conclusion: Colchicine seems to be an effective and safe treatment modality in PFAPA treatment. It led to a change in the 
nature of the attacks either in the frequency, duration, or severity of the attacks in 95.1% of the patients. This study has shown 
that having MEFV gene sequence variants did not affect the clinical course or response to colchicine. We recommend that col-
chicine should be considered in all PFAPA patients to see the response of the patient, irrespective of the MEFV gene mutations.

What is Known:
• Periodic fever, aphthous stomatitis, pharyngitis, and adenitis (PFAPA) syndrome is the most common periodic fever syndrome in the world. 

Familial Mediterranean fever (FMF) is the most common cause of periodic fever syndrome in Turkey.
• Colchicine has become a new treatment option in PFAPA.
What is New:
• Some PFAPA patients have Mediterranean fever (MEFV) gene variants, and it is speculated that PFAPA patients with MEFV gene mutations 

respond better to colchicine.
• The aim of this study was to look for this hypothesis. We have seen that the clinical phenotype and colchicine response of PFAPA patients 

were not affected by MEFV gene sequence variants.
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MEFV	� Mediterranean fever
PFAPA	� Periodic fever, aphthous stomatitis, pharyngitis, 

and adenitis

Introduction

Periodic fever, aphthous stomatitis, pharyngitis, and adenitis 
(PFAPA) syndrome was first described in 1987 by Marshall 
et al. [1]. The definition was modified in 1999 by Thomas 
et al. [2]. PFAPA is the most common disease in the group 
of periodic fever syndromes. It is diagnosed by the constel-
lation of the clinical features. The disease is characterized by 
recurrent, stereotypic attacks of fever, aphthous stomatitis, 
exudative tonsillopharyngitis, and painful cervical lymphad-
enitis. The attacks tend to recur every 3–6 weeks, and each 
attack lasts for 3–6 days [1, 2]. It is not a monogenic disease, 
and yet, the etiopathogenesis of the disease has not been 
fully elucidated [3]. The diagnosis necessitates the exclusion 
of other causes of recurrent fevers in children (i.e., cyclic 
neutropenia, immune deficiencies, infections, and other 
monogenic periodic fever syndromes) [1, 2]. The disease 
does not cause any long-term morbidity like amyloidosis, 
and it tends to resolve spontaneously towards the end of the 
1st decade. But it affects the quality of life of the patients 
and their families tremendously. There is no standardized 
treatment modality due to the lack of randomized controlled 
trials. The use of corticosteroids during attacks and tonsil-
lectomy are the main treatment modalities [4–6].

The use of a single dose of corticosteroid (prednisolone 
1–2 mg/kg/dose, single dose) during an attack and resolu-
tion of the fever in a couple of hours is an important clue 
for diagnosis [5]. In some patients, administration of corti-
costeroids may decrease the interval between attacks and 
may increase in others [4, 5]. Tonsillectomy seems to be 
the most curative treatment modality in PFAPA [1, 5]. It 
has 80–85% success rate, but some families are hesitant to 
tonsillectomy due to fear of complications [7]. Prophylactic 
use of cimetidine and colchicine may decrease the number 
of attacks [8–16].

The primary aim of this study was to document the treat-
ment modalities used in PFAPA and look for the efficacy 
and safety of colchicine in the treatment of PFAPA patients. 
The secondary aim was to search for whether having MEFV 
(Mediterranean fever) gene sequence variants affect the 
clinical course and response to colchicine.

Materials and methods

The study was conducted in 2 pediatric rheumatology 
centers between December 2017 and December 2021. 
All patients in the cohort fulfilled the modified Marshall 

criteria and Eurofever/Paediatric Rheumatology Interna-
tional Trials Organisation (PRINTO) classification criteria 
for autoinflammatory recurrent fevers [2, 4]. The patients 
with less than 6 months of follow-up were excluded from 
the study.

Demographics (gender, age at the first symptom, age at 
diagnosis, follow-up duration, and family history), frequency 
and duration of the attacks, clinical features during attacks 
(oral aphthous, tonsillopharyngitis, cervical lymphadenitis), 
MEFV gene results, treatment modalities used (corticoster-
oids, colchicine, tonsillectomy), and outcomes of the treat-
ments were recorded from the files.

All treatment modalities were discussed with the fami-
lies at the time of diagnosis and each control visit. Mutual 
decisions were made for each patient. Corticosteroid use 
during attacks was the first treatment modality used in the 
cohort. Colchicine treatment was used in children that have 
increased or the same numbers of attacks after corticosteroid 
use. Colchicine was used for at least 6 months before calling 
the patient as colchicine unresponsive. The colchicine dose 
used was 0.5 mg/day for children ≤ 5 years of age, 1 mg/
day for children 5–10 years of age, and 1.5 mg/day for chil-
dren > 10 years of age. A modified version of the CARRA 
PFAPA Consensus Treatment Plan Workgroup response cri-
teria was used to define colchicine response [5]. Complete 
response was defined as the total resolution of the attacks. 
Near complete response was defined as ≥ 80% decrease 
in the number of attacks. Partial response was defined as 
either < 80% decrease in the number of the attacks or any 
decrease in the days or degree of fever. Cimetidine is not 
found in our country, so it was not used in any patient. Ton-
sillectomy was performed in patients that had unchanged fre-
quency of attacks after corticosteroids and/or colchicine use.

The study was approved by the local ethics committee and 
was performed according to the tenets of the Declaration of 
Helsinki. Written informed consent was received from the 
legal guardians of the children.

The SPSS version 21.0 (SPSS, Inc., Chicago, IL, USA) 
was used for statistical analysis. The variables were inves-
tigated using visual (histogram, probability plots) and ana-
lytic methods (Kolmogorov–Smirnov/Shapiro–Wilk’s test) 
to determine whether or not they were normally distributed. 
Quantitative data with non-normal distribution were pre-
sented as the median and interquartile range (IQR). Cat-
egorical data were presented as counts and percentages. Cat-
egorical variables were compared with the Chi-square test or 
Fisher’s exact test where appropriate. The Mann–Whitney 
U test was used to compare the non-normally distributed 
continuous data between two groups. Non-parametric Wil-
coxon test was used for quantitative data (frequency and 
duration of attacks) before and after colchicine treatment. 
A p-value < 0.05 was considered significant.
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Results

The files of 173 PFAPA patients were reviewed for the study. 
Thirteen patients due to the short observation period and 3 
patients because of the missing data were excluded from 
the study. The study included 157 patients with PFAPA (86 
males, 71 females). The median age at the first symptom was 
18 (IQR: 9–30) months, and the median age at the time of 
diagnosis was 36 (IQR: 24–48) months. The median dura-
tion of follow-up was 18 (IQR: 12–30) months. The median 
delay in diagnosis was 12 (IQR: 8–22) months.

In the cohort, 155 patients (98.7%) had pharyngitis, 
120 patients (76.4%) had aphthous ulcers, and 82 patients 
(52.2%) had cervical lymphadenitis during the attacks. 
The median frequency of the attacks was 4 (IQR: 3–4) 
weeks, and the median duration of fevers was 4 (IQR: 
4–5) days.

The MEFV gene analysis was performed to all patients 
in the cohort (exons 2, 3, 5, and 10). In 46 (29.3%) chil-
dren, heterozygous sequence variants were found in the 
MEFV gene. None of the patients in the study had homozy-
gous or compound heterozygous pathogenic mutations 
in the MEFV gene and did not have clinical features of 
FMF. The clinical features of patients with and without 
MEFV gene variants and MEFV gene results are given in 
Table 1. The delay in diagnosis and months of follow-up 
were higher in patients with MEFV mutation than in those 
without (p < 0.001). However, clinical features during the 
attacks, frequency, and duration of the attacks were similar 
in both groups.

The outcome of corticosteroid treatment

A single dose of prednisolone (1–2 mg/kg/dose) during 
attacks was used in 152 patients (96.8%). The parents of the 
remaining 5 patients did not want to use corticosteroids dur-
ing attacks. Corticosteroid use led to the resolution of fever in 
that attack in all patients. The frequency of fever attacks did 
not change in 57 patients (37.5%), increased in 57 patients 
(37.5%), and decreased in 38 patients (25%).

The outcome of colchicine treatment

Colchicine was used in 122 patients (77.7%). The median 
duration of colchicine use was 15 (IQR: 10–22) months. 
After colchicine treatment, complete/near-complete reso-
lution of the attacks was observed in 57 patients (46.7%). 
Colchicine led to partial resolution of the attacks in 59 
patients (48.4%). In only 6 patients (4.9%), no change 
was observed in the nature of the attacks with colchicine 
treatment. In the whole cohort, the median duration of 
the attacks was 4 (IQR: 4–5) days before colchicine treat-
ment, and it was 2 (IQR: 1–2.5) days after colchicine treat-
ment. Also, a significant decrease in the frequency of the 
attacks was observed before and after colchicine treatment 
[every 4 (IQR: 3–4) weeks versus every 10 (IQR: 8–24) 
weeks, respectively, (p < 0.001)].The colchicine response 
segregated by MEFV gene sequence variants is given in 
Table 2. It was seen that the frequency of fever attacks 
decreased dramatically in both groups, and children with 
MEFV variants had significantly less attacks than children 

Table 1   Demographics and 
clinical features of the patients 
with and without MEFV gene 
sequence variants

* Colchicine was not used in 4 patients with MEFV sequence variants (3 patients with E148Q and 1 patient 
with M680I sequence variant)

Patients with MEFV gene 
sequence variants (n = 46)

Patients without MEFV gene 
sequence variants (n = 111)

p value

Age at the initiation of the  
symptoms (months)

12 (IQR: 7–24) 20 (IQR: 10–34) 0.22

Age at diagnosis (months) 36 (IQR: 24–48) 35.7 (IQR: 24–48) 0.95
Delay in diagnosis (months) 14 (IQR: 12–24) 11 (IQR: 7–22) 0.01
Follow-up duration (months) 22 (IQR: 14–33) 18 (IQR: 12–26) 0.03
Female/male (n) 21/25 50/61 0.94
Frequency of the attacks (weeks) 4 (IQR:3–4) 4 (IQR:3–4) 0.06
Duration of the attacks (days) 5 (IQR:4–5) 4 (IQR:4–5) 0.2
Pharyngitis (n, %) 46 (100%) 109 (98.2%) 1
Aphthous stomatitis (n, %) 35 (76.1%) 85 (76.6%) 0.94
Cervical lymphadenitis (n, %) 28 (60.9%) 54 (48.6%) 0.16
MEFV gene results (n) * M694V/- (19)

E148Q/- (16)
V726A/- (7)
M680I/- (3)
K695R/- (1)

Normal (111)
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without MEFV variants after colchicine treatment (every 
11 weeks vs every 9.5 weeks, respectively, p = 0.02). A 
decrease in the attack duration was found to be similar in 
both groups. The overall response to colchicine was not 
affected by MEFV sequence variants. Colchicine-related 
side effect was observed only in 4 patients (3.2%). Three 
patients had mild and transient abdominal pain and diar-
rhea, and one patient had transient leucopenia (white blood 
cell count: 3300/mm3). Adverse events disappeared with 
dose reduction and did not recur after normalization of the 
dose. During the study period, no colchicine-related severe 
adverse events were observed.

The outcome of tonsillectomy

Tonsillectomy was performed in 12 (7.6%) patients. These 
12 children in the tonsillectomy arm were older and had 
longer duration of follow-up than 145 patients who did 
not have tonsillectomy (the mean current age: 7.6 ver-
sus 4.5  years, p < 0.001; the mean follow-up duration: 
35.5 months versus 18 months, p < 0.001, respectively). Ton-
sillectomy resulted in complete resolution of the attacks in 
4 (33.3%) patients and partial resolution of the attacks in 3 
(25%) patients. In 5 (41.7%) patients, tonsillectomy did not 
modify the disease course at all. In 2 patients, colchicine was 
used after the failure of tonsillectomy and led to complete 
resolution of the attacks.

Discussion

This study evaluated the efficacy of colchicine in children 
with PFAPA. It was seen that colchicine was effective in 
95.1% of the patients. It led to a significant amount of 
decrease in the number of attacks and also the duration of 
fever days during the attacks. We have seen that 29.2% of 
the PFAPA patients had heterozygous MEFV gene sequence 
variants, but neither the clinical features nor the response to 
the colchicine was affected by having MEFV gene variants. 
Children with MEFV gene variants had a more pronounced 
decrease in the frequency of the attacks.

PFAPA is the most common cause of recurrent fever in 
children. Due to the lack of randomized controlled trials, 
there is no standard, universally accepted treatment modality 
for PFAPA. There are mostly expert opinion-based recom-
mendations for the management of PFAPA [5]. The use of 
corticosteroids during an attack is very effective in the ter-
mination of that attack, but it does not prevent the recurrence 
of the attacks [17]. It is also known that corticosteroids may 
decrease (i.e., from every month to every 2–3 months) or 
even increase (i.e., from every month to every 2–3 weeks) 
the number of the attacks [18]. In this study, the use of cor-
ticosteroids decreased the frequency of the attacks in 25% 
and increased the frequency of the attacks in 37.5% of the 
patients.

Familial Mediterranean fever is the most common mono-
genic periodic fever syndrome. Since FMF and PFAPA 
have recurrent fever as the common manifestation, diagno-
sis of PFAPA may be problematic in countries where FMF 
is endemic [12, 19–22]. Recent studies have shown that 
patients with PFAPA have increased interleukin-1 produc-
tion during attacks, like FMF patients [23, 24]. Heterozy-
gous MEFV variants have been reported in patients with 
PFAPA. Furthermore, it was reported that having MEFV 
variants may alter the disease course and results of the treat-
ment modalities [8–12, 25, 26]. The frequency of having 
MEFV variants in our cohort was 29.2%. In the study of 
Güneş et al. [11], 96% of patients with PFAPA with MEFV 
variants responded well to colchicine, while this ratio was 
80% in patients without MEFV variants (p = 0.003). They 
pointed out that children with MEFV gene variants had a bet-
ter response to the colchicine prophylaxis. Yildiz et al. [27] 
found MEFV gene variants in 59.9% of PFAPA patients, and 
they postulated that these variants may change the onset of 
disease and duration of the attacks. But they have observed 
that having MEFV variants did not affect the clinical course 
or colchicine response in their study. The carrier status for 
FMF is around 20% in our country [28]. The high rate of 
having MEFV variants in PFAPA patients in our study and 
also in other studies from our country could be explained by 
this high rate of carrier status in the healthy population. The 
study of Batu et al. [29] has shown that the clinical picture 

Table 2   The colchicine 
response of the patients with 
and without MEFV gene 
sequence variants

* Mann–Whitney U test; **Chi-square test

Patients with MEFV gene 
sequence variants (n = 42)

Patients without MEFV 
gene sequence variants 
(n = 80)

p

The frequency of the attacks (weeks) 11 (IQR: 8–24) 9.5 (IQR: 8–12) 0.02*
The duration of the attacks (days) 1.5 (IQR: 1–2) 2 (IQR: 1.37–2.5) 0.12*
Complete/near complete response, n (%) 18 (42.9%) 39 (48.8%) 0.81**
Partial response, n (%) 22 (52.4%) 37 (46.3%)
No response, n (%) 2 (4.8%) 4 (5%)
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of PFAPA patients may change with the geographical loca-
tion, independent of MEFV gene variants. They reported that 
the differences between patients from the Turkish and US 
cohorts may be due to epigenetic or environmental factors, 
but the phenotype of PFAPA patients was similar between 
patients with and without MEFV variants. In our study, we 
have also observed that having MEFV gene sequence vari-
ants did not affect the clinical phenotype of PFAPA patients.

The efficacy of colchicine in PFAPA has been reported 
in the previous studies (Table 3) [8–14]. In the study of 
Tasher et al. [9], colchicine was used in 9 patients, and the 
frequency of the attacks decreased from every 1.7 weeks to 
every 8.4 weeks (p < 0.006). In a multicenter French study, 
9 of 20 PFAPA patients (45%) responded well to colchi-
cine, and 4/9 patients (71%) had heterozygous MEFV vari-
ants [10]. The study of Butbul Aviel et al. [8] was a rand-
omized, placebo-controlled trial of colchicine in PFAPA. 
The study included 18 children (10 patients in the control 
group and 8 patients in the study group) with 6 months of 
follow-up. In the 6th month, children using colchicine had 
less attacks than the control group (4.9 vs 1.6, p ≤ 0.001). 
Six of the 8 patients (75%) using colchicine had MEFV 
variants. In a retrospective study from Turkey, Güneş et al. 
[11] used colchicine in 356 of 400 PFAPA patients for 
1 year. They stated that colchicine was effective in 85% 
of the patients by decreasing the frequency of the attacks 
from every 18.8 days to every 49.5 days. In the same study, 
it was observed that 96% of patients with MEFV variants 
and 80% of patients without MEFV mutations responded 
to the colchicine treatment.

Pehlivan et al. [12] reported the results of a similar study, 
and PFAPA patients having MEFV variants responded better 
to colchicine than patients without MEFV variants (66% vs 
33%, respectively, p = 0.003). In the study of Wetzel et al. 
[13], 21 of 27 PFAPA patients (77.7%) responded well to 
colchicine. Quintana-Ortega et al. [14] gave 12 months 
results of colchicine treatment in 13 PFAPA patients. The 
median number of flares in 12 months decreased from 8 
to 3 (p = 0.005), and the median duration of the attacks 
decreased from 4 days to 1 day (p = 0.003). Also, the highest 
degree of fever during attacks decreased from 40 to 38.5 °C 
(p = 0.002). They stated that colchicine could be an effective 
treatment option in PFAPA patients with frequent or severe 
attacks. Similar results with colchicine have been observed 

in our study. In 95.1% of the patients, we have seen some 
degree of clinical response; either a decrease in the fre-
quency of the attacks, duration of the attacks, or degree of 
the fever. In nearly half of the patients, we have seen a dra-
matic decrease in the number of attacks. Contrary to the lit-
erature, we have seen that response to the colchicine was not 
affected by the presence of MEFV gene sequence variants.

Tonsillectomy has been the main treatment modality in 
PFAPA for many years. The cure rate is around 80–90% 
[30, 31]. In recent years, tonsillectomy has been less com-
monly performed in PFAPA. Vigo et al. [32] reported the 
long-term, a mean of 54.5 months, follow-up results of 
275 PFAPA patients. Tonsillectomy was performed in 41 
(14.9%) patients. Remission rates were found to be similar 
in patients with tonsillectomy and medical therapy (65.9% vs 
59.1%, p = 0.51). Yıldız et al. [33] reported a higher ratio of 
tonsillectomy and remission rates after tonsillectomy. Ton-
sillectomy was performed in 313 (51.5%) of 607 patients, 
and attacks ceased in 95.4% of the patients after the surgery. 
Tonsillectomy was chosen as a treatment modality only in 
7.6% of the patients in our cohort, and complete resolution 
of the attacks was observed in 33.3% of the patients after 
tonsillectomy. The good clinical response of the patients to 
the colchicine treatment was the main reason for the low 
number of patients with tonsillectomy. The second reason 
for not choosing tonsillectomy was the pandemic of COVID-
19. All elective surgeries were canceled for a long time in 
our country, as in the whole world.

The main weakness of the study was its retrospective 
design. We have excluded patients with missing data or 
short follow-up time to create a more homogenous cohort. 
The main strength of the study was that it included a large 
number of PFAPA patients with MEFV gene analysis results.

In conclusion, the results of this study have shown that 
colchicine is an effective and safe treatment modality in 
children with PFAPA. It should be considered in PFAPA 
patients that have frequent attacks before deciding on tonsil-
lectomy. We recommend that it should be used for at least 
6 months before calling the child colchicine unresponsive. 
We have also seen that the clinical phenotype and response 
to colchicine were not affected by having MEFV gene 
sequence variants, so MEFV gene results in PFAPA patients 
should be interpreted cautiously.

Table 3   The summary of the selected manuscripts with colchicine use in PFAPA patients

Our cohort Butbul et al. [8] Tasher et al. [9] Güneş et al. [11] Wetzel et al. [13] Ortega et al. [14]

Total number of PFAPA patients 157 18 61 400 27 13
Number of patients with colchicine use 122 8 9 356 27 13
Attack frequency before colchicine use 4 weeks 16.7 days 1.7 weeks 18.8 days 3 weeks 8 attacks per year
Attack frequency after colchicine use 10 weeks 40 days 8.4 weeks 49.5 days 0 week 3 attacks per year
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