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ABSTRACT

Objective. Periodic fever, aphthous
stomatitis, pharyngitis, and cervical ad-
enopathy (PFAPA) syndrome is a non-
Mendelian autoinflammatory disorder
until now considered to be specifically
limited to paediatric age. Recently, an
increasing number of reports seems to
suggest that PFAPA syndrome, diag-
nosed by the Marshall criteria revised
by Thomas et al., can also affect adults.
Methods. The Marshall/Thomas cri-
teria have been applied to 989 adult
patients presenting for recurrent fever
episodes: all patients enrolled were re-
viewed for demographic, clinical, and
therapeutic data. Infectious, neoplastic,
autoimmune and other autoinflamma-
tory diseases were ruled out.

Results. We identified 30 adult patients
(19 males, 11 females) with a suspected
PFAPA syndrome: their mean age at
disease onset was 33.75+14.01 years,
mean age at diagnosis 39.1+14.39
years, and mean body temperature
peak 39.5+0.7°C. In addition, the
mean frequency of febrile episodes was
11.58+8.97 per year. More precisely, pa-
tients complained of pharyngitis (77%),
cervical adenitis (73%), asthenia
(63%), arthralgia (67%), oral aphtho-
sis (50%), myalgia (54%), cephalalgia
(43%), abdominal pain (27%), nauseal
vomiting (17%), periorbital pain (17%),
and arthritis (10%). Six out of 30 (20%)
patients had suffered from PFAPA syn-
drome also during childhood, and the
disease had reappeared in adulthood.
Conclusion. We provide the largest
monocentric cohort of patients diag-
nosed with a suspected PFAPA syn-
drome in adulthood confirming that
this syndrome can occur also during
adulthood; moreover, due to the medi-
cal history of our patients and based on
our experience, PFAPA syndrome might
relapse during adulthood after a tem-
porary remission reached in the course
of paediatric age.
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Introduction

Periodic fever, aphthous stomatitis,
pharyngitis, and cervical adenopathy
(PFAPA) syndrome is a clinical entity
firstly recognised in 1987 by Marshall
et al. (1). To date, PFAPA syndrome
has been included among polygenic
autoinflammatory diseases along with
other systemic inflammatory condi-
tions such as Still’s disease and Be-
heget’s disease (2).

From a clinical point of view, PFAPA
syndrome is characterised by self-lim-
ited febrile inflammatory flares, typi-
cally occurring before the age of five
years. Fever episodes arise abruptly
every 3-8 weeks with temperatures
reaching 40°C, and lasting from 3 to
6 days. In addition to symptoms iden-
tified by the acronym PFAPA, also
headache, joint pains, myalgia, nau-
sea, vomiting and abdominal discom-
fort can be encountered (3-5). Notably,
subjects are typically healthy between
PFAPA episodes and growth is not in-
volved in children. Since there are no
laboratory diagnostic tests, the clinical
diagnosis of PFAPA syndrome is estab-
lished according to the Marshall crite-
ria, which were modified by Thomas et
al., when other causes of recurrent fe-
vers have been excluded, such as infec-
tions, immune deficiencies, neoplasms,
autoimmune, and other monogenic au-
toinflammatory diseases. The overall
prognosis is excellent, as the syndrome
usually resolves during puberty (1, 6).
PFAPA clinical manifestations prompt-
ly respond to single doses of corticos-
teroid. Nevertheless, the use of steroids
can increase the frequency of attacks
in some patients. Cimetidine can rep-
resent an additional therapeutic choice,
while tonsillectomy has proved to be
a feasible option when the described
pharmaceutical approach is unsatisfac-
tory (7). In the past, PFAPA syndrome
has been relegated to the paediatric
world, so much that the onset before
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the age of five years counted for a di-
agnostic item. However, an increasing
number of cases arisen in adulthood
have been recently described, suggest-
ing that this syndrome could also affect
adults (8-10).

To the best of our knowledge, to date,
43 patients with adult-onset PFAPA
syndrome have been described, with an
average age at onset ranging between
21 and 26 years. Although similarities
between paediatric and adult patients
are evident, some differences have been
occasionally identified and discussed:
myalgias, arthralgias and asthenia ap-
pear to have a higher rate in adults,
while aphthae and chills are less com-
mon. Moreover, corticosteroids seem
to be less effective in adult patients,
although in most subjects they lead to
a complete response (11-14). However,
high rates of musculoskeletal com-
plaints and low occurrence of oral aph-
thosis have also been reported in large
series of paediatric patients, making
less clear the identification of clinical
differences between children and adults
(6, 15).

We herein describe a cohort of 30 adult
patients fulfilling the Marshall/Thomas
criteria (1, 6), pointing up their demo-
graphical, clinical and therapeutic fea-
tures.

Patients and methods

The Marshall criteria modified by
Thomas et al. (1, 6) were applied to
989 consecutive patients presenting for
recurrent fever episodes in the Interde-
partmental Research Centre of System-
ic Autoimmune and Autoinflammatory
disease of the University of Siena in
the period between January 2007 and
September 2015. In order to apply the
Marshall criteria in adults, we neglect-
ed the item of disease onset before the
age of five, and investigated whether
patients had presented normal growth
and development during childhood.
Based on these assumptions, after all
causes of periodic fevers were excluded,
the Marshall criteria adapted for adults
were applied to 989 consecutive patients
visited in our Centre. In addition to the
Marshall criteria, patients with no other
fever-related diseases had to meet the
following criteria: 1) at least 6 months of

disease duration; ii) at least 5 recurrent
flares during the last year; iii) minimum
body temperature of 38.5 C during fe-
brile episodes; iv) duration of flares be-
tween 4 and 12 days. Table I shows the
clinical criteria for diagnosing PFAPA
syndrome in paediatric patients. All
adult patients were over 16 years.
Patients fulfilling inclusion criteria
were reviewed for demographic, clini-
cal and therapeutic data collected at the
first visit and during subsequent follow-
up evaluations. Among other data, we
searched for the age at disease onset, fe-
ver characteristics, the presence of car-
dinal signs (oral aphthosis, pharyngitis,
and cervical adenitis) or additional clin-
ical manifestations, the occurrence of
PFAPA-related symptoms during child-
hood, the response to different treat-
ments (corticosteroids, nonsteroidal an-
ti-inflammatory drugs or NSAIDs, par-
acetamol/acetaminophen, colchicine,
anti-interleukin-1 or anti-IL-1 agents),
dosages employed, and the response to
tonsillectomy, if performed.

Infectious, autoimmune, and neoplas-
tic diseases were ruled out. In addition,
these selected patients did not meet
criteria for other autoinflammatory dis-
eases, and were negative for mutations
related to MEFV (exons 2, 3, 5, 10),
TNFRSF1A (exons 2, 3, 4, 6), NLRP3
(exon 3), and MVK (exons 2-11) genes,
respectively responsible for familial
Mediterranean fever (FMF), tumour ne-
crosis factor receptor-associated period-
ic syndrome, cryopyrin-associated pe-
riodic fever syndrome, and mevalonate
kinase deficiency. Mutations were
searched by amplification of genomic
DNA using polymerase chain reaction
and then performing direct sequencing.
Regarding the definition of response
to treatments, complete response was
defined as temporary total fever con-
trol for NSAIDs or paracetamol and
total and sustained disappearance of all
symptoms within a few hours for cor-
ticosteroids and anti-IL-1 agents. For
colchicine, complete response was de-
fined as the lack of recurrences follow-
ing chronic administration at the dose
of 1 mg/day. Instead, partial response
was defined as partial reduction of fe-
ver within a few hours for NSAIDs and
paracetamol and remarkable improve-
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ment of all symptoms with no complete
disappearance of clinical manifesta-
tions within a few hours after corti-
costeroids and anti-IL-1 agents. For
colchicine, partial response indicated
lengthening of asymptomatic intervals
and reduction in symptom severity.
Failure of treatment was defined as no
amelioration after drug administration.

Results

Thirty out of 989 (19 males and 11
females) patients met the Marshall
criteria and showed a clinical picture
resembling PFAPA syndrome. Twenty-
nine patients were Italians, 1 patient
came from Morocco. No patient had a
positive family history for recurrent fe-
vers of unknown origin. Fever episodes
lasted less than five days in 10 patients
(33%), between five and ten days in 9
cases (30%), and more than ten days in
11 (37%).

In all, except 1 patient, onset of symp-
toms occurred after the age of 16 years.
The only patient with paediatric onset
reported start of symptoms when he
was 14-year-old; however, when the
patient was enrolled in the study he was
25-year-old and PFAPA manifestations
still persisted. Notably, this patient had
complained with PFAPA symptoms also
during his infancy, which temporarily
disappeared after tonsillectomy. Based
on medical history, further 5 out of 30
patients had complained from PFAPA-
related symptoms also during childhood,
later followed by a long-term resolution
(about 10 years). Table II provides fur-
ther clinical and demographic data of the
enrolled cohort of patients.

With regard to clinical manifestations,
9/30 patients (30%) had all three car-
dinal PFAPA signs, 11/30 (37%) com-
plained from a combination of two out
of three signs, and 10/30 (33%) showed
only one cardinal sign during fever epi-
sodes. Among patients with pharyngitis,
no one presented exudative pharyngitis.
Clockwork periodicity was identified
in only 2 patients (7%). No symptoms
were reported during the inter-febrile
periods. None of the patients had com-
plained any growth delay during child-
hood. Table II shows the frequency of
each cardinal sign and additional symp-
toms reported by patients.



Table I. Diagnostic criteria for PFAPA syndrome created by Marshall ez al. and revised by
Thomas et al. in children. The first item was ignored in our adult patients; the fifth item was

investigated retrospectively.

1) Regularly recurring fevers with an early age of onset (<5 years of age)

2) Constitutional symptoms in the absence of upper respiratory infection with at least 1 of the follow-

ing clinical signs:

a) Aphthous stomatitis

b) Pharyngitis

¢) Cervical lymphadenitis

3) Exclusion of cyclic neutropenia

4) Completely asymptomatic interval between episodes

5) Normal growth and development

Table II. Clinical manifestations observed in our cohort of patients and in previously re-
ported cohorts of paediatric patients. Abbreviation: SD, standard deviation.

Clinical manifestations

Frequency (%) in
the present study

Frequency (%) Frequency (%) in
in Hofer’s study (5) Thomas’ study (6)

Age at inclusion (years), mean+SD 39.1+ 144 6.8 89
Age at disease onset (years) 3375+ 14.01 1.7 -
Age at diagnosis, mean+SD (years) 39.1+ 14.39 4.0 -
Frequency of febrile episodes per year, 11.58 + 8.97 - 10.0
mean+SD
Body temperature peak (°C), mean+SD 395+ 0.7°C - 403
Oral aphthosis 15 (50) 57 67
Pharyngitis 23 (77) 90 65
Cervical adenitis 22 (73) 78 77
Asthenia 19 (63) - -
Abdominal pain 8 (27) 59 45
Nausea/vomiting 5 (17) 11 52
Thoracic pain 6 (20) - -
Cephalalgia 13 (43) 29 -
Arthralgias 20 (67) 30 -
Arthritis 3 (10) 3 -
Myalgia 16 (53) 20 -
Periorbital pain 517 - -
Conjunctivitis 4 (13) 5 -
Skin rash 517 13 -
Genital aphthosis 0 (0) - -

Overall, 6/30 patients (20%) had pre-
sented PFAPA-related symptoms dur-
ing childhood: the PFAPA picture
disappeared in 5, being followed by
long-term resolution (about 10 years);
the remaining patient with paediatric
onset of PFAPA manifestations contin-
ued to have recurrent symptoms until
diagnosis of PFAPA syndrome at 25
years. Two out of these 6 patients had
undergone tonsillectomy in the paedi-
atric age, obtaining the disappearance
of symptoms in 1 case. Three further
patients with onset in adulthood under-
went tonsillectomy during adulthood,
and disease resolution was obtained in
1 case (33%). Additional 8/30 patients
(47%) had suffered from recurrent ton-
sillitis during childhood, but establish-
ing in an unambiguous way whether

they suffered from PFAPA syndrome
during childhood was not possible by
our retrospective data collection. How-
ever, 4 of them required tonsillectomy
(with success in half of them). Labora-
tory investigations showed increased
eritrocyte sedimentation rate, C-re-
active protein, and serum amyloid-A
during flares, which turned to normal
values during interfebrile periods.

Fever episodes had been treated with
NSAIDs in 12 patients (40%), lead-
ing to complete response in 5 patients
(42%), partial fever control in other 5
cases (42%), and failure in 2 (16%).
Paracetamol (acetaminophen) also al-
lowed complete fever control in all 4
patients treated. In addition, colchi-
cine, administered in 3 patients (10%),
brought about symptom control in 2
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cases (67%). Low-to-medium dose cor-
ticosteroids (prednisone up to 0.5 mg/
kg/day and methylprednisolone up to
0.6 mg/kg/day) were administered to
18 patients (60%), bringing about com-
plete response in 9 patients (50%) and
partial response in 6 (33%). One patient
had been treated with IL-1 inhibitors,
proving a complete and sustained clini-
cal response with both anakinra and
canakinumab (12, 16). Table III pro-
vides detailed information about thera-
pies administered to these patients.

Discussion

Although PFAPA syndrome has a typical
onset during childhood, an increasing
number of reports has recently shown
that onset may potentially occur dur-
ing adulthood (5, 8, 9). We have herein
confirmed the occurrence of adult-onset
PFAPA-like syndrome, providing the
largest cohort of patients from a single
centre. In particular, during the last 8
years we identified 30 patients fulfilling
Marshall criteria adapted for adulthood
and not meeting other clinical criteria
for fever-inducing disorders, such as
Still’s disease, Behget’s disease, or any
idiopathic febrile disorder. Notewor-
thy, all patients had undergone genetic
testing in order to rule out mutations in
the MEFV, TNFRSFIA, NLRP3, and
MVK genes and no patient fulfilled the
Livneh or Tel Hashomer criteria for a
clinical diagnosis of FMF (17, 18).
Consequently, the age criterion pointed
out in the Marshall criteria (1, 6) should
be scaled down, and physicians should
take into account PFAPA syndrome also
when PFAPA-like manifestations occur
after the age of 5.

Although in some studies arthralgia and
myalgia are reported more frequently in
adults, while aphthosis more frequently
in children (6, 8), to date the identifica-
tion of differences between children and
adults has not been definitely clarified.
Comparing our data to some previously
reported data on children, we highlight
that oral aphthosis, cervical adenitis,
abdominal pain, nausea, and skin rash
seem to be more frequent in children,
while pharyngitis, arthralgia and myal-
gia more frequent in adults (6, 8, 19).
Clockwork periodicity, a nodal point
for diagnostic purposes in children (6),



PFAPA in adults / A. Vitale et al.

Table III. Treatments used and clinical outcome in patients with PFAPA syndrome. Non-
steroidal anti-inflammatory drugs (NSAIDs) and paracetamol efficacy was evaluated in rela-
tionship with fever control; conversely, efficacy of colchicine, corticosteroids, and anti-inter-
leukin-1 agents was evaluated with clinical control of all symptoms and inhibition of relapses.

Drug administered Number of  Clinical output
(dosage) patients (%)
NSAIDs Ibuprofen 400 mg OD 1 CFC (100)
Ketoprofen 80 mg OD 1 CFC (100)
Indomethacin 50 mg OD 2 CFC (100)
Acetylsalicylic acid 400 mg OD 1 CFC (100)
Other NSAIDs not determined 7 5 PFC (42)
2 F (16)
Antipyretic Paracetamol 1000 mg OD 4 CFC (100)
Cytoskeleton inhibitor Colchicine 3 2 CR (67)
(1 mg/day) 1 PR (33)
Corticosteroids Prednisone (25 mg/day) 9 3 CR (38)
4 PR (50)
1 F(13)
1 Not determined
Methilprednisolone 8 5 CR (63)
(16-40 mg) 2 PR (25)
1 Not determined
Betamethasone (1 mg) 1 1 CR (100)
Anti-interleukin-1 agents Anakinra (100 mg/day) 1 CR for 24 months
Canakinumab 1 CR
(150 mg/8 weeks)

CFC: complete fever control; CR: complete response; F: failure(s); OD: on demand; PFC: partial fever

control; PR: partial response.

has been identified only in a few adults,
while exudative pharyngitis, another
frequent manifestation of PFAPA syn-
drome in children, has never been de-
scribed in our cohort of patients. These
findings induce to speculate that regu-
lar periodicity is not so typical when
PFAPA syndrome occurs in adults.

Regarding treatment approaches, pred-
nisone (1-2mg/kg) or betamethasone
(0.1-0.2mg/kg) were successfully
used during febrile episodes, leading to
fever abortion in a few hours and rep-
resenting the most effective therapy for
PFAPA patients. Although corticoster-
oids did not bring about the complete
response in all cases, this was probably
related to the insufficient doses admin-
istered that were far from the optimal
dosage required according to body
weight. Accordingly, the only patient
unresponsive to prednisone administra-
tion was obese; moreover in this case
we could not increase steroid dose be-
cause of uncontrolled hypertension and
palpitations while on corticosteroids.
Nevertheless, 7 out of 9 patients treated
with 25 mg/day of prednisone showed
either a complete or a partial response,

and similar results were obtained ad-
ministering methylprednisolone. In-
stead, in 2 patients who received corti-
costeroids the response was not deter-
mined because of loss at follow-up and
poor compliance, respectively.
NSAIDs and paracetamol (acetami-
nophen) were often effective in control-
ling fever in our adult patients, but other
accompanying symptoms were less re-
sponsive to NSAIDs. These findings are
in accordance with previously reported
data in paediatric patients: Wurster et
al.noted that NSAIDs are characterised
by slight-to-high effectiveness in 44
out of 52 PFAPA patients, while com-
plete inefficacy was observed in only
15.4% of cases (19). Also, according to
the Eurofever Registry, a complete ef-
fectiveness of NSAIDs as monotherapy
was proved in only 1 patient, while they
induced a partial response in 21 out of
28 patients (20).

Notably, in our experience, chronic
administration of colchicine prevented
from disease recurrences in 2 out of 3
patients, though it induced lengthening
of asymptomatic intervals as well as re-
duction of symptom severity in the third
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patient. Of note, similar results were
obtained in the Eurofever Registry that
identified a complete response in 3 out
of 5 patients treated with colchicine and
a partial response in 2 (20). A prophy-
lactic effect of colchicine has been hy-
pothesised, as it has shown to increase
the interval between febrile episodes in
8 out of 9 PFAPA patients (21).
Noteworthy, in order to avoid corticos-
teroid-induced side effects, we adminis-
tered anti-IL-1 agents in 1 patient with
PFAPA flares occurring twice monthly
and responsive to short courses of pred-
nisone, but not to tonsillectomy: this
patient showed a prompt and sustained
clinical remission, and inflammatory
markers dropped down to normal val-
ues. Specifically, after 24 months of
treatment anakinra showed a loss of
efficacy following a temporary with-
drawn. Nevertheless, the introduction of
canakinumab was able to induce a com-
plete disease control again (12, 16).

In this context, we confirm that therapy
for PFAPA patients should be tailored
according to the specific clinical history
and picture, and that treatment should
firstly include less toxic and cheap
choices. However, in selected cases
IL-1 inhibition might represent a poten-
tial option to try.

Among treatments, tonsillectomy has
been considered useful in PFAPA pa-
tients, especially if unresponsive to
medical treatment: however, the role of
tonsillectomy in this syndrome remains
controversial, as wide differences have
been highlighted in terms of efficacy
among different studies and efficacy
has also been found comparable to the
standard medical treatment (22). To
date, actual data suggest that surgery
should be taken into account in patients
with steroid-induced side effects or in
the absence of drug alternatives (14). In
adult patients current evidences seem to
suggest that tonsillectomy is less useful
than in childhood. Indeed, basing on
the 43 PFAPA patients to date reported,
the response to surgery was prompt and
complete in only 1/17 patients under-
going tonsillectomy, while other 2 pa-
tients showed simply a partial response.
In our cohort of patients, complete ef-
fectiveness was observed in 1 out of
3 patients undergoing surgery during



adulthood. Conversely, 2 out of 6 pa-
tients with PFAPA-related symptoms
during childhood required tonsillecto-
my, and only 1 experienced a complete
resolution after surgery. Nevertheless,
despite a long-term benefit, the disease
relapsed over time. This seems to cor-
roborate the recent hypothesis accord-
ing to which tonsillectomy can be pro-
visionally effective on one hand, but
may lead to transient efficacy on the
other, with the reappearance of disease
years later (14, 23).

Regarding the question of reoccurrence
of PFAPA syndrome over time, we also
identified 8 additional patients with re-
current tonsillitis during childhood; we
could not however establish whether
they had a real PFAPA syndrome be-
cause of the lack of reliable data.
Therefore, the possible PFAPA reoc-
currence in adulthood is an interesting
issue deserving further investigation by
means of long-term prospective studies
based on ad hoc registries.

The retrospective design of our inves-
tigation and the application of the Mar-
shall criteria represent the most rel-
evant limitations of this present study.
In particular, the Marshall criteria are
tailored for paediatric patients, and the
design of the present study required
ignoring the first item of these criteria,
investigating whether patients had pre-
sented any type of growth impairment
during childhood (1, 6). For these rea-
sons a new set of classification criteria
should be created and validated for
adult patients in order to identify more
precisely PFAPA syndrome.

In conclusion, we provide the largest
monocentric cohort of patients diag-
nosed with a suspected PFAPA syn-
drome in adulthood, confirming previ-
ous data on the possible onset of this
clinical entity in adults. In addition, we
speculate that PFAPA syndrome might
relapse during adulthood after a tempo-
rary remission reached in the paediatric
age. On this issue and on the role of ton-
sillectomy as a provisional therapeutic

solution further long-term prospective
studies based on ad hoc registries are
needed. However, based on current
knowledge and experience, we can-
not definitely assert that paediatric and
adult-onset PFAPA syndrome represent
the same clinical entity. For this reason,
future studies should clarify pathoge-
netic mechanisms sustaining adult-on-
set PFAPA and identify similarities and
differences with paediatric patients.
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