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diagnosis of febrile attacks in PFAPA syndrome.

syndrome and acute bacterial infection in children.

INTRODUCTION

PFAPA syndrome (periodic fever, aphthous stoma-
titis, pharyngitis and cervical adenitis) or Marshall
syndrome was described in 1987 by Marshall and it is
characterized by recurrent episodes of fever lasting
for few days with a recurrence at every 3-8 weeks,
with little or no response to common antipyretics, as-
sociated with at least one of the three main signs: aph-
thous stomatitis, cervical adenitis and pharyngitis (1).
Patients are asymptomatic between episodes and their
growth and development are normal (2-4). Although
PFAPA is self-limited and does not cause sequels, the
recurrent episodes of fever affect the daily life of the
whole family. The etiology is currently not known ex-
actly, but studies on cytokines revealed a significant
increase of serum pro-inflammatory cytokine levels
during and between the flares and a reduction of an-
ti-inflammatory cytokine levels (5-7). No specific
laboratory tests have been identified and the diagnosis
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is established on clinical criteria and on exclusion of
other causes of recurrent fever in children. During
flares, acute phase reactants (ESR, CRP and leuco-
cytes) are elevated. Usually procalcitonin does not
increase during fever attacks (8-11).

Although PFAPA is the most common cause of re-
current fever in children, the diagnosis is rarely estab-
lished. This disease is most commonly mistaken as
bacterial tonsillitis and these children are given nu-
merous and unnecessary antibiotics. Therefore, the
major problem of diagnosis is to differentiate between
a PFAPA attack and an infectious febrile disease, es-
pecially because there are not specific laboratory tests.

The aim of the present study was to assess the di-
agnosis value of procalcitonin, C-reactive protein and
erythrocyte sedimentation rate in diagnosis of chil-
dren with PFAPA syndrome in order to make a proper
diagnosis and to avoid the unnecessary use of antibi-
otics.
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PATIENTS AND METHODS

The study group consisted in 16 children (9 girls
and 7 boys, mean age = 4.7 years), with PFAPA syn-
drome. Diagnosis of PFAPA syndrome was estab-
lished according to the Thomas’s criteria: regularly
recurrent fever with onset in early age, absence of
upper respiratory tract infection and at least one of
the following clinical signs: pharyngitis, aphthous
stomatitis or cervical adenitis. Written, informed
consent was obtained from the guardians’ partici-
pants prior to enrolment into the study. The princi-
ples of human research ethics were totally respected.

Data recorded included: medical history of pa-
tients and their families, clinical characteristics of
febrile episodes and laboratory evaluation (CRP,
PCT, ESR, peripheral leukocytes counts, serum im-
munoglobulins, Epstein-Barr virus serology, urine
test). Complete laboratory evaluation has been done
in the first 72 hours of the febrile episodes and after
2 weeks from the previous febrile episode.

Other 2 groups of children participated to our
study: control group A, which included 12 children
(6 girls and 6 boys, mean age = 7.1 years), with bac-
terial pneumonia and group B, which included 18
children (10 girls and 8 boys, mean age = 5.9 years),
with bacterial tonsillitis. For the control groups we
obtained the CRP, PCT and ESR levels in the first
24h hours from the admission into the hospital, prior
to antibiotic treatment. CRP determination were per-
formed using the immunoturbidimetric method and
PCT using immunochromatograph method (Siemens
Advia 1800 - Immulite 2000XP) and ESR using mi-
cro-photometer method (Alifax SIRE Roller 20).
Normal reference ranges were: 0-0.8 mg/dL for CRP,
0-0.5 ng/dL for procalcitonin and 0-12 mm/hour for
ESR.

Data were statistically analysed using t test.

RESULTS

Clinical characteristics of PFAPA episodes are
presented in Table 1.

Laboratory evaluation of the patients during
PFAPA episodes showed elevated values of CRP
(6.1 £3.3 mg/dL) and ESR (34.1 + 13.2 mm/h). Pro-
calcitonin was undetectable in all patients. All pa-
tients had negative serology for Epstein-Barr virus.
Quantitative immunoglobulin levels were normal in
all children.

Comparison between the PFAPA group and the
control groups regarding the value of PCT, CRP and
ESR are presented in tables 2 and 3.

TABLE 1. Clinical characteristics of patients with PFAPA

syndrome
Clinical characteristics Value
Mean age at onset 1.9 years
Mean age at diagnosis 4.7 years
Duration of febrile attack 3.7 days
Interval between febrile attacks 4 weeks
Frequency of clinical | Pharyngitis 100%
symptoms and signs | Cervical adenitis (%) 100%
Aphthous stomatitis (%) 62.5%
Abdominal pain (%) 25%
Skin rash (%) 6.25%

TABLE 2. Comparison of CRP, ESR and PCT between
PFAPA group and group of children with bacterial

pneumonia
Para- | PFAPA group Control group A t p
meter | 16 patients (children with
bacterial pneu-
monia) 12 pa-
tients
CRP |6.1+33mg/dL |7.7+4.1mg/dL |0.8654 | 0.399
ESR [34.1+13.2mm/h|39.7+£31.9 0.4359 | 0.668
mm/h
PCT |0 0.83 +0.89 ng/dL | 2.2361 | 0.043

TABLE 3. Comparison of CRP, ESR and PCT between
PFAPA group and group of children with bacterial

tonsillitis
Para- | PFAPA group Control group B t p
meter | 16 patients (children with

bacterial

tonsillitis)

18 patients
CRP [6.1+3.3mg/dL |[5.32+5.00 mg/dL [0.3923 |0.698
ESR 34.1+13.2 mm/h [38.6 +19.1 mm/h |0.5407 | 0.596
PCT |O 0.62 £ 0.94 ng/dL |2.3543|0.034
DISCUSSION

We reported the clinical and laboratory character-
istics of 16 children with PFAPA syndrome. The
clinical characteristics of this group showed similar
mean duration of the febrile episodes and frequency
of episodes with previously reported studies (12-14).
We recorded a long period of time (more than 2
years) between the clinical onset and the diagnosis,
because the disease is unknown by the family doc-
tors and no specific laboratory tests have been iden-
tified.

The increased levels of acute phase reactants
(CRP, ESH) during febrile episodes and their nor-
malization between flares has been demonstrated in
various studies, but recent studies recorded increased
monocytes and decreased eosinophils and mean
platelet volume during febrile episodes (8,15,16).
However, the mentioned tests are not specific and
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therefore recent studies tried to identify specific lab-
oratory tests. Production of CRP represents a non-
specific acute-phase response to inflammation, in-
fection and tissue damage and has high sensitivity
and specificity for the diagnosis of sepsis. CRP rises
rapidly, reaching a peak in 2 days (17,18). ESR can
be normal at the onset of febrile attack and increases
during the flares, so its usefulness as a diagnostic
marker is lower than that of CRP (14). In our study,
all PFAPA patients had elevated levels of CRP and
ESH during flares, but the comparison of CRP and
ESR levels of the PFAPA group and the control
groups (children with bacterial pneumonia and bac-
terial tonsillitis) revealed no statistically significant
differences.

There are few recent studies which assessed the
usefulness of procalcitonin in diagnosis of febrile at-
tacks in PFAPA syndrome (18-20). Procalcitonin, a
precursor of calcitonin produced by C-cells of the
thyroid gland, the pulmonary neuroendocrine lung
cells and possibly other neuroendocrine cells, is re-
leased in response to endotoxin and other pro-in-
flammatory cytokines, such as IL-1 beta, tumour
necrosis factor and IL-6, and seems to have deleteri-
ous effects in inflammation (21). PCT is a biomarker
used in the management of sepsis and infection, as it
increases mainly in bacterial infections (18-21).
Hence, PCT can help differentiate between bacterial
and viral infection, as well as between bacterial and
sterile inflammation (18-20). PCT rises very rapidly,
during the first 12 hours of beginning of sepsis and
has the best sensitivity and negative predictive value
(22-24).

Different studies obtained various levels of pro-
calcitonin during febrile attacks, from undetectable
levels to slight elevation, suggesting that levels of
PCT in PFAPA syndrome are situated between 0.1-0.5
ng/dL (8,9,23). In our study, as the laboratory thresh-
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