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Colchicine treatment in children with periodic fever, 
aphthous stomatitis, pharyngitis, and cervical adenitis 
(PFAPA) syndrome: A multicenter study in Spain

Introduction
Periodic fever, aphthous stomatitis, pharyngitis, and cervical adenitis (PFAPA) syndrome is considered to be 
the most common periodic fever syndrome during childhood. It is characterized by repeated episodes of 
fever associated with distinctive clinical features, including aphthous stomatitis, pharyngitis, and/or cervical 
adenitis (1). The regular timing of fever flares (predictable recurrence between 2 and 8 weeks) is a cardinal 
feature of this disease (2). In most patients, PFAPA syndrome begins before 5 years of age. Additionally, 
episodes become less severe and less frequent with time, although some patients continue to have flares 
in adulthood (2, 3).

The pathogenesis of PFAPA syndrome remains unclear. Polygenic susceptibility, dysregulation of the innate 
immune system, and the tonsillar microbiome may all play a role in the development of PFAPA syndrome 
(2, 4-6).

A low-dose corticosteroid therapy (1-2 mg/kg oral dosage) is the main treatment for children with PFAPA 
syndrome. Corticosteroids rapidly relieve symptoms in PFAPA episodes but cannot prevent subsequent 
disease episodes over time. Moreover, the corticosteroid therapy may result in shorter disease-free peri-
ods between flares. Alternate therapies such as tonsillectomy have proven to be successful in pediatric 
patients with PFAPA syndrome refractory to corticosteroid treatment (2, 7). In addition, colchicine pro-
phylaxis has shown efficacy in patients with an increase in episode frequency, although further evidence 
is required (8).
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Abstract

Objective: To evaluate the efficacy of colchicine therapy in pediatric patients with PFAPA syndrome 
who present with an incomplete response to the standard treatment or with frequent episodes (an 
interval of less than 14 days between two disease flares).
Methods: A multicenter cohort study of children diagnosed with PFAPA syndrome and treated with 
colchicine was performed in three separate hospitals located in Spain. The patients clinical and labo-
ratory data were reviewed by accessing their medical records. Response to colchicine was evaluated 
after 12 months of treatment for frequency, duration, and intensity of PFAPA episodes.
Results: A total of 13 children were included in our study, 43% of whom were boys. Median age of the 
colchicine therapy initiation was 6 years (interquartile range (IQR)=3-9.5). Following a 12-month peri-
od of colchicine therapy (median dosage of 0.02 mg/kg/day; IQR=0.02-0.03), a significant decrease in 
the median number of flares (median 8; IQR=7-14 vs 3; IQR=2-4; p=0.005) and the duration of disease 
episodes (median 4 days; IQR=3.25-5.125 vs 1 day; IQR=1-2; p=0.003) was observed. Furthermore, the 
highest degree of fever during disease flares was reduced from median 40ºC (IQR=39.5-40) to 38.5ºC 
(IQR=37.7-38.9) (p=0.002).
Conclusion: Colchicine therapy decreased the frequency and intensity of PFAPA. The use of colchicine 
could be an effective treatment in pediatric patients with PFAPA syndrome who present with frequent 
or severe relapses.
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Colchicine is an alkaloid with anti-inflamma-
tory properties that inhibit the expression and 
the release of an enzyme called nonpancreat-
ic phospholipase A2 (sPLA2). This enzyme has 
inhibitory effects on microtubule assembly, 
cell adhesion, and inflammasome activation 
(9). Although colchicine is not routinely used 
in the management of PFAPA patients, it has 
been proposed that colchicine prophylaxis is 
an effective treatment in reducing the number 
of PFAPA episodes in patients with frequent 
disease flares (10).

This study aims to evaluate the efficacy of colchi-
cine in reducing the number, intensity, and dura-
tion of flares in pediatric patients with PFAPA syn-
drome presenting with more than one relapse 
per month and/or an incomplete response to 
conventional corticosteroid therapy. Secondary 
objectives include to describe the clinical and 
genetic profile of this group of patients.

Methods

Study design
A multicenter retrospective cohort study of 
children diagnosed with PFAPA syndrome and 
treated with colchicine was conducted be-
tween January 2015 and February 2020. The 
three participating hospitals were La Paz Uni-
versity Hospital (Madrid), Gregorio Marañón 
University Hospital (Madrid), and the Universi-
ty Hospital of Virgen del Rocío (Seville). Ethics 
committee approval was received for this study 
from the Ethics Committee of the La Paz Uni-
versity Hospital (Approval Date: May 11, 2020; 
Approval Number: PI-4243). Written informed 
consent was obtained from the parents of the 
patients who participated in this study.

Inclusion criteria
This study included patients with PFAPA syn-
drome who were previously treated with 
colchicine at any of the hospitals mentioned 
above during the study period. The diagnosis 

of PFAPA syndrome was established accord-
ing to the Thomas criteria (regularly recurring 
fevers with the early age of onset (<5 years of 
age); symptoms in the absence of upper respi-
ratory tract infections with at least one of the 
following: aphthous stomatitis, cervical lymph-
adenitis, or pharyngitis; exclusion of cyclic neu-
tropenia; completely asymptomatic intervals 
between episodes and normal growth and de-
velopment) (11). Monogenic autoinflammato-
ry disease was excluded according to the PRIN-
TO (Pediatric Rheumatology International Trials 
Organization) clinical classification criteria and 
the diagnostic score for hereditary recurrent 
fevers (12-14).

Indications for colchicine therapy included the 
following: patients with more than one relapse 
per month and/or an incomplete response to 
conventional corticosteroid therapy (1-2 mg/
kg single dose). A response to colchicine ther-
apy was evaluated following a 12-month treat-
ment period for the frequency, duration, and 
intensity of PFAPA episodes.

Exclusion criteria
Patients who did not meet all of the above in-
clusion criteria were excluded.

Data collection
Each patient’s clinical and laboratory data were 
retrospectively reviewed by accessing their 
medical records. The following items were ex-
amined: age at the disease onset, age at the 
colchicine initiation, family history, character-
istics of the febrile relapses (highest degree 
of fever during disease flares, frequency and 
duration of fever episodes per month), clinical 
features accompanying fever (oral aphthosis, 
pharyngitis, cervical adenitis, abdominal pain, 
vomiting, diarrhea, thoracic pain, arthralgia, 
arthritis, myalgia, skin rash, and headache), 
the presence or absence of neutropenia, any 
increase of inflammatory markers (erythrocyte 
sedimentation rate and/or C-reactive protein) 
during asymptomatic and symptomatic inter-
vals, and the presence or absence of clinical 
manifestations during asymptomatic intervals. 
In addition, we reviewed genetic testing for 
autoinflammatory diseases including molecu-
lar analysis of MEFV, MVK, TNFRSF1A, and NLRP3 
genes, respectively, responsible for the follow-
ing periodic fever syndromes: familial Medi-
terranean fever, mevalonate kinase deficien-
cy, tumor necrosis factor receptor-associated 
periodic syndrome, and cryopyrin-associated 
periodic syndrome.
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Main Points
• This is the first multicenter study in Spain 

describing the effect of colchicine in pe-
diatric PFAPA patients.

• The results obtained from our study in-
dicate a decrease in the frequency of 
relapses as well as their intensity.

• Colchicine therapy could be a good op-
tion in pediatric patients with PFAPA syn-
drome presenting with more than one 
relapse per month and/or with insuffi-
cient control of flares with conventional 
corticosteroid therapy.

Table 1. Demographic and clinical features of patients with PFAPA syndrome.

Demographic features n (%)

Age at onset (median years; IQR) 4; 1-7

Age at colchicine initiation (median years; IQR) 6; 3-9.5

Sex (M/F) 6/7

Clinical features 

Aphthous stomatitis 8 (61)

Pharyngitis 11 (84)

Cervical adenitis 9 (69)

Abdominal pain 5 (38)

Diarrhea 0 (0)

Thoracic pain 0 (0)

Headaches 0 (0)

Arthritis/skin rash 0 (0)

Arthralgia 2 (15)

Myalgia 0 (0)

Symptomatic intervals between episodes 0 (0)

Neutropenia 0 (0)

Increased inflammatory markers during attacks 13 (100)

Normal inflammatory markers during fever-free Intervals 13 (100)

IQR: interquartile range; M: male; F: female.



Statistical analysis
Statistical data analysis was performed us-
ing IBM Statistical Package for Social Scienc-
es software for Windows, version 25.0 (IBM 
SPSS Corp.; Armonk, NY, USA). Results were 
expressed as median and interquartile range 
for quantitative variables as well as frequen-
cy counts and percentages for categori-
cal variables. The nonparametric Wilcoxon 
test  was  used to compare quantitative data 
before and after the treatment with colchi-
cine (number of flares per year, duration of 
flares, and highest degree of fever). The dif-
ferences between data before and after col-
chicine therapy were considered significant 
when the test showed a p<0.05.

Results

Clinical characteristics of the cohort
A total of 105 patients with PFAPA syndrome 
were followed-up by three different hospi-
tals in Spain between January 2015 and Feb-
ruary 2020. A total of 13 children with PFAPA 
syndrome underwent colchicine therapy and 
met the inclusion criteria (46% boys, 54% girls). 
Each patient’s characteristics are summarized 
in Tables 1 and 2. The median age of the dis-
ease onset was 4 years (interquartile range 
(IQR)=1-7). All patients had at least one of the 
three cardinal clinical signs: pharyngitis (11 of 

13, 84%), cervical adenitis (9 of 13, 69%) and 
aphthous stomatitis (8 of 13. 61%). Additional 
symptoms were also reported during PFAPA 
episodes, especially abdominal pain (5 of 13, 
38%) and arthralgia (2 of 13, 15%). None of the 
patients had clinical manifestations and posi-
tive laboratory inflammatory markers during 
fever-free intervals.

Effectiveness of colchicine treatment
Prior to colchicine therapy, the median num-
ber of PFAPA flares was 8 (IQR=7-14) and the 
median duration of disease episodes was 4 
days (IQR=3.25-5.125). The median age of col-
chicine therapy initiation was 6 years (IQR=3-
9.5) and the median colchicine dose was 0.02 
mg/kg/day (IQR=0.02-0.03). Twelve months 
after colchicine therapy, a significant decrease 
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Figure 1. Number of flares per months before (blue) and after (red) colchicine treatment. A
significant decrease in the median number of flares (8; IQR=7-14 vs 3; IQR=2-4; p=0.005) was
observed [MEFV (+): cases with heterozygous MEFV gene mutations; MEFV (-): cases without
heterozygous, IQR: interquartile range].

Table 2. Treatment response, colchicine side effects, genetic testing, and family history of patients with PFAPA syndrome.

  Duration Highest  Duration Highest 
 Flares flares degree of Flares flares degree of 
 before before fever before after after fever after Side  Genetic 
 colchicine colchicine colchicine colchicine colchicine colchicine effects of Genetic testing Family 
Patients (N) (days) (ºC) (N) (days) (ºC)  colchicine  testing results history

1 8 3.75 39.5 2 1 38.5 No Yes No mutation No

2 7 4 40 2 1.25 39 No Yes MEFV p. I640M No

3 6 5.25 39 2 1 38.5 No No Not available No

4 7 6 39.8 3 1.5 38.9 No Yes MEFV p.I591T No

5 12 3.75 39.3 12 3.25 39 Abdominal pain Yes No mutation Mother with PFAPA-like

6 8 4.25 39.8 3 1 38.8 No Yes No mutation No

7 4 2.25 40.5 4 2.5 39 Vomiting Yes No mutation Both parents with PFAPA-like

8 8 3.5 40 4 1.5 38.6 Diarrhea Yes MEFV p.R202Q No

9 15 3 39.5 4 1 37.5 No Yes TNFR61A pR121Q Both parents with PFAPA-like

10 9 10 40 3 3 38 No No Not available No

11 14 5 40 2 1 37.5 No Yes No mutation Mother with PFAPA-like

12 14 3 40 11 1 38 No No Not available No

13 14 4 40 4 1 37.5 No No Not available No

N: number; ºC: degrees celsius; PFAPA: periodic fever, aphthous stomatitis, pharyngitis, and adenitis.



in the number of flares (p=0.005) and duration 
(p=0.003) of the episodes was observed (medi-
an: 3 episodes; IQR=2-4 and 1 day; IQR=1-2, re-
spectively) (Figures 1 and 2). Furthermore, the 
highest degree of fever recorded during flares 
was reduced from median 40ºC (IQR=39.5-40) 
to 38.5ºC (IQR=37.7-38.9; p=0.002) (Figure 3).

Colchicine-related side effects were reported 
in three patients (23%) and consisted of mild 
gastrointestinal symptoms (abdominal pain, 

diarrhea, or vomiting). There were no cases of 
discontinuation of colchicine treatment due to 
adverse effects during the study.

Family history and genetic testing for autoinflam-
matory diseases
A positive family history of recurrent fever with 
pharyngitis was observed in five cases (38%). 
Nine patients (69%) had undergone genetic 
testing for autoinflammatory diseases, and 
three of these nine patients were found to be 

MEFV (Familial Mediterranean fever gene) het-
erozygotes (one I640M pathogenic mutation, 
one uncertain significance I591T mutation and 
one nonpathogenic R202Q mutation). In addi-
tion, a heterozygous mutation in TNFR61A was 
found in one patient, who additionally had a 
mutation in R92Q of uncertain significance. The 
PRINTO clinical classification criteria for mono-
genic autoinflammatory disease were not met 
by the study participants and all presented 
with a low-risk diagnostic score (<1.32).

Discussion
To the best of our knowledge, this is the first 
multicenter study in Spain to describe the ef-
fect of colchicine therapy in pediatric PFAPA 
patients. The results obtained from our study 
indicate a notable decrease in the frequency 
of relapses and in the intensity of the disease. 
We observed an average decrease of five flares 
after 1 year of colchicine therapy in our study 
population. In addition, an improvement in 
the intensity of the episodes was observed, re-
flected by a decrease in both maximum body 
temperature and duration of disease episodes 
(median reduction of 3 days).

Previous studies have reported colchicine 
therapy to be an effective treatment for PFAPA 
with overall good clinical profile (15). However, 
there is little evidence available regarding its 
use in pediatric patients. A clinical trial by But-
bul et al. (16) is the only randomized controlled 
trial of colchicine versus placebo. The study 
included 18 children diagnosed with PFAPA 
syndrome. Patients who received colchicine 
therapy showed a significant decrease in PFA-
PA flares (nearly to 4 episodes per month) fol-
lowing 3 months of treatment.

Interestingly, we observed improvement 
of symptoms in three of our patients (23%) 
with heterozygous MEFV mutations follow-
ing treatment with colchicine (patients 2, 
4, and 8). Several studies have reported the 
presence of MEFV heterozygous variants in 
patients with PFAPA syndrome (17-19) and 
further observed that MEFV mutations po-
tentially influence treatment outcomes of 
PFAPA syndrome (20-23). In this way, clinical 
improvements in PFAPA children with MEFV 
mutations following colchicine therapy have 
been reported. In the study performed by Pe-
hlivan et al. (20), PFAPA patients with the co-
existence of MEFV gene mutation responded 
better to colchicine treatment compared with 
patients without MEFV variants (response rate: 
66% vs 33%, respectively; p=0.03). In contrast, 
a poorer response to surgical treatment (ton-
sillectomy) were found in children with the 
coexistence of MEFV mutation (response rate: 
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Figure 3. Highest degree of fever in flares before (blue) and after (red) colchicine treatment. 
Highest degree of fever in flares was reduced from median 40ºC (IQR=39.5-40) to median 38.5ºC 
(IQR=37.7-38.9; p=0.002). [MEFV (+): cases with heterozygous MEFV gene mutations; MEFV (-): 
cases without heterozygous, IQR: interquartile range].

Figure 2. Duration of flares before (blue) and after (red) colchicine treatment. A significant de-
crease in median duration of flares (4 days; IQR=3.25-5.125 vs 1 day; IQR=1-2; p=0.003) was ob-
served. [MEFV (+): cases with heterozygous MEFV gene mutations; MEFV (-): cases without het-
erozygous, IQR: interquartile range].



52% vs 85%, respectively; p=0.002). Gunes et 
al. (21) reported a retrospective cohort study 
of 356 children on a 12-month colchicine pro-
phylaxis in Turkey and observed a decrease in 
the number of flares in about 85% of patients. 
Moreover, MEFV pathogenic variants (96%) 
showed a more effective response represent-
ed by a decrease in PFAPA episode frequency 
compared with children without mutation 
(80%). In the same way, Dusser et al. (22) re-
ported a retrospective study on 20 Turkish 
pediatric patients with PFAPA syndrome who 
underwent colchicine prophylaxis and found 
better outcomes in children with heterozy-
gous MEFV mutations.

Five of our patients (38%) had a positive family 
history of recurrent fever, pharyngitis, or tonsil-
lectomy supporting the hypothesis of inheri-
tance for PFAPA syndrome (24). Although the 
heritability of PFAPA is unclear, several familial 
cases have been reported in the literature. In 
a case-controlled study, Manthiram et al. (25) 
compared the family history of patients with 
PFAPA to healthy controls and found that 23% 
of patients had at least one family member 
with symptoms consistent with PFAPA. Fur-
thermore, a higher risk of pharyngitis and/or 
aphthous stomatitis was found in the first-de-
gree family members of patients with PFAPA 
compared with the relatives of healthy con-
trols. A Genome-wide analysis and whole-ex-
ome sequencing of familial cases performed to 
date have not revealed variants in a single gene 
that could relate to the genetic basis of PFAPA 
syndrome. Di Gioia et al. (26) examined 68 indi-
viduals from 14 families with PFAPA syndrome 
by whole-genome and exome sequencing. No 
common disease gene associated with PFAPA 
was found; however, the pedigree analysis of 
PFAPA syndrome showed an autosomal domi-
nant inheritance pattern. Similarly, we have not 
found genetic mutations in five of our patients 
who have a positive family history of recurrent 
fever and pharyngitis.

The observed mild gastrointestinal side ef-
fects of colchicine therapy did not result 
in treatment discontinuation and were im-
proved by decreasing the drug dosage. The 
combination of colchicine and dicycloverine, 
the later an antispasmodic and anticholiner-
gic agent, reduced the gastrointestinal side 
effects in our patients. Therefore, dicyclover-
ine might be a good option to treat such side 
effects.

This study has several limitations. First, the ret-
rospective nature and second, the small sam-
ple size and the absence of a control group, 
clearly limit to draw firm conclusions about 

the efficacy of colchicine therapy. Additional-
ly, flares in PFAPA syndrome usually decrease 
in frequency and intensity over time; their im-
provements could be mistakenly associated 
with colchicine therapy.

Despite the limitations of our study, in our se-
ries treatment with colchicine decreased the 
frequency and intensity of PFAPA flares in chil-
dren with very frequent or partially controlled 
flares with corticosteroid therapy, especially in 
those patients carrying MEFV gene mutations. 
We consider that colchicine could be a good 
option for persistent or “severe” forms of PFAPA, 
including patients with more than one relapse 
per month and/or with insufficient control of 
flares. Genetic testing for autoinflammatory 
diseases could help to select patients for this 
treatment. A double-blinded, controlled clini-
cal trial comparing intermittent corticosteroid 
therapy with placebo versus intermittent cor-
ticosteroid therapy with colchicine during PFA-
PA disease flares would allow a better under-
standing of the therapeutic and prophylactic 
potential of colchicine. 
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