Clinical Pediatrics

Baishideng Publishing Group Inc



(]' World Journal of
g Clinical Pediatrics

Contents Quarterly Volume 7 Number 1 February 8,2018

CTHERAPEUTICS ADVANCES

1 Best practices in supervising cognitive behavioral therapy with youth
Friedberg RD
REVIEW

9 Behavioural and emotional disorders in childhood: A brief overview for paediatricians
Ogundele MO

27 Controversies in diagnosis and management of Kawasaki disease

Pilania RK, Bhattrai D, Singh S

MINIREVIEWS

36 Review of the evidence for the management of co-morbid Tics disorders in children and adolescents with
attention deficit hyperactivity disorder
Ogundele MO, Ayyash HF

ORIGINAL ARTICLE
Case Control Study

43 Abdominal obesity adversely affects bone mass in children
Krishnan S, Anderson MP, Fields DA, Misra M

Retrospective Cohort Study
49 Neither hereditary periodic fever nor periodic fever, aphthae, pharingitis, adenitis: Undifferentiated
periodic fever in a tertiary pediatric center

De Pauli S, Lega S, Pastore S, Grasso DL, Bianco AMR, Severini GM, Tommasini A, Taddio A

Retrospective Study
56 Pediatricians lack knowledge for the diagnosis and management of functional constipation in children over
6 mo of age

Widodo A, Hegar B, Vandenplas Y

Clinical Practice Study
62 Outcomes of transconjuctival sutureless 27-gauge vitrectomy for stage 4 retinopathy of prematurity
Shah PK, Prabhu V, Narendran V

Roishidenge ~ WJCP' | www.wjgnet.com I February 8, 2018 | Volume 7 | Issuel |



Contents

World Journal of Clinical Pediatrics
Volume 7 Number 1 February 8, 2018

ABOUT COVER

Editorial Board Member of World Journal of Clinical Pediatrics, Joseph UE
Onakewhor, MD, Associate Professor, Department of Obstetrics and Gynecology,
University of Benin Teaching Hospital, Benin City 300001, Nigeria

AIM AND SCOPE

World Journal of Clinical Pediatrics (World | Clin Pediatr, W]CP, online ISSN 2219-2808,
DOI: 10.5409) is a peer-reviewed open access academic journal that aims to guide
clinical practice and improve diagnostic and therapeutic skills of clinicians.

WJCP covers a variety of clinical medical topics, including fetal diseases, inborn,
newborn diseases, infant diseases, genetic diseases, diagnostic imaging, endoscopy, and
evidence-based medicine and epidemiology. Priority publication will be given to articles
concerning diagnosis and treatment of pediatric diseases. The following aspects are
covered: Clinical diagnosis, laboratory diagnosis, differential diagnosis, imaging tests,
pathological diagnosis, molecular biological diagnosis, immunological diagnosis, genetic
diagnosis, functional diagnostics, and physical diagnosis; and comprehensive therapy,
drug therapy, surgical therapy, interventional treatment, minimally invasive therapy, and

robot-assisted therapy.

We encourage authors to submit their manuscripts to WJCP. We will give priority

to manuscripts that are supported by major national and international foundations and

those that are of great clinical significance.

INDEXING/ABSTRACTING

World Journal of Clinical Pediatrics is now indexed in PubMed, PubMed Central.

EDITORS FOR

Responsible Assistant Editor: Xiang i
Responsible Electronic Editor: Ru-Fang Li

Responsible Science Editor: Li-Jun Cui
Proofing Editorial Office Director: Xiu-Xia Song

THIS ISSUE Proofing Editor-in-Chief: Lian-Sheng Ma
NAME OF JOURNAL 950-1197, Japan PUBLICATION DATE
Waorld Journal of Clinical Pediatrics February 8, 2018
EDITORIAL BOARD MEMBERS
ISSN All editorial board members resources online at http:// | COPYRIGHT
ISSN 2219-2808 (online) www.wignet.com/2219-2808/editorialboard.htm © 2018 Baishideng Publishing Group Inc. Articles pub-
lished by this Open-Access journal are distributed under
LAUNCH DATE I)EQDI-)I-QO%IAL ODFFICE the terms of the Creative Commons Attribution Non-
u-Xia Song, Director P ; . Lo
June 8, 2012 World Journal of Clinical Pediatrics commercial L_1cen_se, which Permlts use, djstnbu.u_on,
L P and reproduction in any medium, provided the original
FREQUENCY Baishideng Publishing Group Inc ki Iv cited. th . il and i
Ql 7901 Stoneridge Drive, Suite 501, Pleasanton, CA 94588, USA | WO is properly cited, the use is non commercial and s
Quarterly Telephone: +1-925-2238242 otherwise in compliance with the license.

EDITORS-IN-CHIEF

Seng H Quak, MD, Professot, Department of Pae-
diatrics, NUS - YLL School of Medicine, NUHS Tower
Block, Singapore 119228, Singapore

Consolato M Setgi, FRCP(C), MD, PhD, Professor,
Department of Lab Medicine and Pathology, University
of Alberta, Alberta T6G 2B7, Canada

Toru Watanabe, MD, PhD, Professor, Department
of Pediatrics, Niigata City General Hospital, Niigata

Fax: +1-925-2238243

E-mail: editorialoffice@wignet.com

Help Desk: http:/ /www f6publishingcom/helpdesk
http:/ /www.wignet.com

PUBLISHER

Baishideng Publishing Group Inc

7901 Stoneridge Drive,

Suite 501, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242

Fax: +1-925-223-8243

E-mail: bpgoffice@wijgnet.com

Help Desk: http:/ /www.f6publishingcom/helpdesk
http:/ /wwwwignet.com

SPECIAL STATEMENT

All articles published in journals owned by the Baishideng
Publishing Group (BPG) represent the views and opin-
ions of their authors, and not the views, opinions or
policies of the BPG, except where otherwise explicitly
indicated.

INSTRUCTIONS TO AUTHORS
http:/ /www.wignet.com/bpg/gerinfo/204

ONLINE SUBMISSION
http:/ /www.f6publishing.com

JRaishideng®

WJCP | www.wjgnet.com

1I

February 8, 2018 | Volume 7 | Issuel |




J C

World Journal of
Clinical Pediatrics

Submit a Manuscript: http:/ /www.f6publishing.com

DOI: 10.5409/wicp.v7.i1.49

World ] Clin Pediatr 2018 February 8; 7(1): 49-55

ISSN 2219-2808 (online)

ORIGINAL ARTICLE

Retrospective Cohort Study
Neither hereditary periodic fever nor periodic fever,
aphthae, pharingitis, adenitis: Undifferentiated periodic
fever in a tertiary pediatric center

Silvia De Pauli, Sara Lega, Serena Pastore, Domenico Leonardo Grasso, Anna Monica Rosaria Bianco,
Giovanni Maria Severini, Alberto Tommasini, Andrea Taddio

Silvia De Pauli, Sara Lega, Andrea Taddio, Department of
Medicine, Surgery and Health, University of Trieste, Trieste
34142, Italy

Sara Lega, Serena Pastore, Domenico Leonardo Grasso,
Anna Monica Rosaria Bianco, Giovanni Maria Severini,
Alberto Tommasini, Andrea Taddio, Institute for Maternal and
Child Health, IRCCS Burlo Garofolo, Trieste 34137, Italy

ORCID number: Silvia De Pauli (0000-0002-0486-0441); Sara Lega
(0000-0003-4028-4194); Serena Pastore (0000-0003-4697-0777);
Domenico Leonardo Grasso (0000-0002-0617-8630); Anna
Monica Rosaria Bianco (0000-0001-8101-9659); Giovanni
Maria Severini (0000-0002-5790-2000); Alberto Tommasini
(0000-0002-6943-7927); Andrea Taddio (0000-0001-6817-4953).

Author contributions: De Pauli S wrote the manuscript and
cared for patients; Lega S discussed and revised critically the
manuscript; Pastore S discussed and corrected the draft; Grasso DL
performed ENT evaluation and revised the manuscript; Bianco AM
performed genetic analyses and revised the manuscript; Severini
GM reviewed the genetic content and discussed results; Tommasini
A cared for patients and discussed the work; Taddio A cared for
patients and critically discussed the manuscript; De Pauli S and
Lega S contributed equally to the work.

Supported by the Institute for Maternal and Child Health
IRCCS Burlo Garofolo, No. RC36/11.

Institutional review board statement: The study was approved
by the IRB at the IRCCS Burlo Garofolo.

Informed consent statement: The written informed consent
was obtained by all the subjects recruited in the study or by their

parents/guardians.

Conflict-of-interest statement: The authors declare no conflict
of interest.

Data sharing statement: No additional data are available.

WJCP | www.wjgnet.com

JRaishideng®

49

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Invited manuscript

Correspondence to: Alberto Tommasini, MD, PhD, Institute for
Maternal and Child Health, IRCCS Burlo Garofolo, Via dell’Istria
65/1, Trieste 34137, Italy. alberto.tommasini@burlo.trieste.it
Telephone: +39-40-3785422

Fax: +39-40-3785452

Received: September 23, 2017
Peer-review started: September 24, 2017
First decision: November 27, 2017
Revised: December 3, 2017

Accepted: December 14, 2017

Article in press: December 14, 2017
Published online: February 8, 2018

Abstract

AIM

To describe the frequency and clinical characteristics of
patients with undifferentiated periodic fever (UPF) and to
investigate whether a clinical classification of UPF based
on the PRINTO-Eurofever score can help predicting the
response to treatment and the outcome at follow-up.

METHODS
Clinical and therapeutic information of patients with
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recurrent fever who presented at a single pediatric rheu-
matology center from January 2006 through April
2016 were retrospectively collected. Patients with a
clinical suspicion of hereditary periodic fever (HPF)
syndrome and patients with clinical picture of periodic
fever, aphthae, pharingitis, adenitis (PFAPA) who were
refractory to tonsillectomy underwent molecular analysis
of five HPF-related genes: MEFIV (NM_000243.2), MVK
(NM_000431.3), TNFRSFIA (NM_001065.3), NLRP3
(NM_001079821.2), NLRP12 (NM_001277126.1). All
patients who had a negative genetic result were defined
as UPF and further investigated. PRINTO-Eurofever
score for clinical diagnosis of HPF was calculated in all
cases.

RESULTS

Of the 221 patients evaluated for periodic fever,
twelve subjects with a clinical picture of PFAPA who
were refractory to tonsillectomy and 22 subjects with
a clinical suspicion of HPF underwent genetic analysis.
Twenty-three patients (10.4%) resulted negative and
were classified as UPF. The median age at presentation
of patients with UPF was 9.5 mo (IQR 4-24). Patients
with UPF had a higher frequency of aphthae (52.2%
vs 0%, P = 0.0026) and musculoskeletal pain (65.2%
vs 18.2%, P = 0.0255) than patients with genetic
confirmed HPF. Also, patients with UPF had a higher
frequency of aphthous stomatitis (52.2% vs 10.7%, P
< 0.0001), musculoskeletal pain (65.2% vs 8,0%, P
< 0.0001), and abdominal pain (52.2% vs 4.8%, P <
0.0001) and a lower frequency of pharyngitis (56.6%
vs 81.3%, P = 0.0127) compared with typical PFAPA in
the same cohort. Twenty-one of 23 patients with UPF
(91.3%) received steroids, being effective in 16; 13
(56.2%) were given colchicine, which was effective in 6.
Symptoms resolution occurred in 2 patients with UPF at
last follow-up. Classification according to the PRINTO-
Eurofever score did not correlate with treatment re-
sponse and prognosis.

CONCLUSION

UPF is not a rare diagnosis among patients with periodic
fever. Clinical presentation place UPF half way on a
clinical spectrum between PFAPA and HPF. The PRINTO-
Eurofever score is not useful to predict clinical outcome
and treatment response in these patients.

Key words: Hereditary periodic fever syndromes; Therapy;
Genetics; Autoinflammatory diseases; Undifferentiated
periodic fever

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Children with non-infectious recurrent fever
more often fall into two diagnostic categories. The
first and most common is periodic fever, aphthae,
pharingitis, adenitis (PFAPA), the second, far more rare,
are hereditary periodic fevers. Very recently a third
category has been increasingly recognized, and is that
of undifferentiated periodic fevers or undifferentiated
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periodic fever (UPF). UPF include patients who do not
meet the diagnostic criteria for PFAFA or for a monogenic
disease. The clinical presentation and management of
patients with UPF are poorly defined. In this study, the
authors describe a cohort of patients with UPF showing
that: (1) The clinical manifestations are on a half way of
clinical spectrum between PFAPA and hereditary periodic
fever; (2) PRINTO-Eurofever score is not useful to guide
treatment choices and does not predict disease course;
and (3) Both steroids and colchicine are useful to
control symptoms in most cases. The authors conclude
that further studies are needed to better define UPF and
guide their management in clinical practice.

De Pauli S, Lega S, Pastore S, Grasso DL, Bianco AMR, Severini
GM, Tommasini A, Taddio A. Neither hereditary periodic fever
nor periodic fever, aphthae, pharingitis, adenitis: Undifferentiated
periodic fever in a tertiary pediatric center. World J Clin Pediatr
2018; 7(1): 49-55 Available from: URL: http://www.wjgnet.
com/2219-2808/full/v7/i1/49.htm DOI: http://dx.doi.org/10.5409/
wjcp.v7.i1.49

INTRODUCTION

Periodic fever is defined as recurrences of seemingly
unprovoked episodes of fever that last from a few days
to a few weeks, separated by symptom-free intervals of
variable duration!,

The most common cause of periodic fever syndrome
in children is PFAPA (periodic fever, aphthae, pharingitis,
adenitis), an autoinflammatory condition'”’ characterized
by recurrence of fever associated with aphthous sto-
matitis, pharyngitis, and/or cervical adenopathy. The
diagnosis of PFAPA is based on Thomas criteria: recurring
fevers that begin before age 5 and are accompanied
by at least one of the clinical signs aphthous stomatitis,
pharyngitis or adenitis, without upper respiratory infec-
tion™. The pathogenesis of PFAPA is likely multifactorial,
but evidence of familial recurrence of this syndrome may
support a genetic predisposition. Patient with PFAPA
respond to steroids®® and heal spontaneously, usually in
few years, or after tonsillectomy without sequelae™*'. Lack
of response to tonsillectomy in PFAPA is uncommon and
should raise the suspicion of a monogenic condition®””.

Other rarer periodic fever syndromes are due to
definite monogenic defects involving mechanisms of
inflammation (hereditary periodic fevers - HPF). The first
described was familial mediterranean fever (FMF) which
has been linked to MEFV gene in late nighties. Afterwards,
a number of HPF syndromes have been described, and
their genetic bases has been provided. This is the case
for example of: tumor necrosis factor receptor-associated
periodic syndrome (TRAPS), associated with TNFRSF1A
gene defects, hyperimmunoglobulinemia D with periodic
fever syndrome (HIDS), related to MVK gene, and
cryopyrin-associated periodic syndromes (CAPS) for
which defects on either NLRP3 or NLRP12 have been
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identified™®.,

Timely diagnosis of HPF is essential since effective
therapies are now available, and complications, such
as amyloidosis and sensor neural impairment, can be
avoided™,

The term undifferentiated periodic fever (UPF) has
been increasingly used to define those patients pre-
senting with a complaint of periodic fever in whom the
diagnostic criteria for PFAPA are not satisfied and genetic
work-up for periodic fever gives a negative result.

On a practical ground, subjects with PFAPA who are
refractory to tonsillectomy and/or to steroids may be as
well included in the group of UPF.

Even though patients with UPF are increasingly re-
cognized in dlinical practice, the only epidemiologic data
available comes from the Eurofever Registry were,
in 2014, patients with an “undefined periodic fever”
accounted for almost 9% of cases™".

The management of such patients is challenging,
as clinical manifestations are poorly described and the
prognosis and response to treatment are unknown.
Federici et al'*®! recently validated a score for clinical
classification of patients with periodic fever into the main
four phenotypes of HPF (PRINTO-Eurofever score), and
proposed that it could be used to classify patients with
periodic fever in daily practice. The score considers age
at disease onset, ethnicity and the presence or absence
of specific clinical symptoms.

With the present study, we aimed to describe the
frequency and clinical characteristics of patients with a
diagnosis of UPF. Moreover, we calculated the PRINTO-
Eurofever score in subjects with UPF to investigate if a
clinical classification in HPF-like phenotypes (clinical score
of HPF in the absence of genetic confirmation) could help
predicting the response to treatment and prognosis.

MATERIALS AND METHODS

Patients

This was a retrospective cohort study conducted at a
single Rheumatology Center caring for pediatric patients
with rheumatologic and autoinflammatory conditions.
The Study was approved by the local Ethics Committee.
Clinical charts of patients who received a diagnosis of
periodic fever during a ten-year period, from January
2006 through April 2016, were reviewed. Patients older
than 18 years at the time of data collection were not
included as they were no more referred to our Institute.

Criteria

All the patients with periodic fever were included in
the study. Subjects with a clinical suspicion of HPF and
subjects with a suspicion of PFAPA (Thomas's criteria)
who didn’t respond to steroid treatment or had a
recurrence of symptoms after tonsillectomy underwent
genetic analysis for five genes mostly involved in HPF,
namely: MEFV (NM_000243.2) for familial mediterranean
fever (FMF), MVK (NM_000431.3) for mevalonate kinase
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deficiency (MKD), TNFRSF1A (NM_001065.3) for TNFa
receptor associated periodic syndrome (TRAPS), NLRP3
(NM_001079821.2) and NLRP12 (NM_001277126.1)
for familial cold urticaria syndrome. Patients with
known causative mutation were diagnosed with the
corresponding disorder.

Subjects with negative results or polymorphisms
of unknown significance were considered as UPF*¥,
irrespective of whether they came from the group of
PFAPA who were refractory to tonsillectomy or patients
suspected with HPF. This choice was based on the
consideration that both subjects with a clinical suspicion
of HPF and subjects with a suspicion of PFAPA, refractory
to tonsillectomy or to steroids, share the same problems
as concerns the lack of a definite prognosis and of a
therapeutic approach.

Thus, three groups of subjects were finally identified
based on clinical and genetical features: Typical PFAPA,
genetically confirmed HPF, UPF.

Data collection

Data collected included information on: gender, family
history, ethnicity, duration of fever episodes, presence
of pharyngitis, adenitis or aphthae, presence of
musculoskeletal, chest or abdominal pain, diarrhea,
vomiting, skin rash, conjunctivitis, and sensory neural
hearing loss. Data were collected at disease onset
and during follow-up. PRINTO-Eurofever score was
calculated retrospectively at last follow-up!*?. Based on
PRINTO-Eurofever score, patients who scored positive
were assigned to a specific HPF phenotype according
to the same scoring system. A possible relationship
between the clinical diagnosis based on PRINTO-
Eurofever criteria and response to treatment at follow
up was assessed.

Statistical analysis

Statistical analysis were made using GraphPad Prism
5 software. Categorical variables were summarized as
frequency and percentage and were compared across
independent groups by the Fisher's exact test (two
tailed, confidence interval 95%). Numerical variables
with asymmetrical distribution were summarized
by median and interquartile range (IQR) and were
compared by the Kruskal-Wallis test. A P value < 0.05
was considered for significance.

RESULTS

During a ten-year period, 221 patients were evaluated
for periodic fever. Twenty-two patients had a suspicion
of HPF and a definite diagnosis could be genetically
confirmed in 11 of them (5 MKD, 3 TRAPS, 2 FMF, 1
FCU). The other 11 subjects resulted negative and were
considered as UPF.

PFAPA was suspected in 199 subjects, 12 of whom
did not respond to steroids or persisted after tonsil-
lectomy and underwent genetic analysis. None of these
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Table 1 Baseline characteristics and symptoms distribution of patients with periodic fever in our cohort

Undifferentiated periodic fever (n = 23) PFAPA (n = 187) HPF (n = 11)

Females, 1 (%) 18 (70%) 74 (38%) 7 (63%)
Ethnicity, n

EU 20 183 11

Arabian 2 2 0

Mix 1 2 0
Median age at onset, mo (IQR) 9.5 (4-24) 12.5 (2.5-96) 9 (1-174)
Median age at first visit, mo (IQR) 51 (33-113) 42.15 (8-120) 48 (12-216)
Symptoms, 71 (%)

Pharyngitis 13 (56.6%) 152 (81.3%) 4 (36.3%)

Aphtae 12 (52.2%) 20 (10.7%) 0 (0%)

Chest pain 0 (0%) 0(0%) 1(9%)

Abdominal pain 12 (52.2%) 9 (4.8%) 6 (54.5%)

Musculoskeletal pain 15 (65.2%) 15 (8.0 %) 2 (18.2%)

221 patients

N

199 suspected 22 suspected

PFAPA HPF
187 confirmed 12 no response 11 negative 11 HPF
PFAPA to tonsillectomy genetic results confirmed

S

23 UPF

Figure 1 Selection of undifferentiated periodic fever cohort. PFAPA:
Periodic fever, aphthae, pharingitis, adenitis; HPF: Hereditary periodic fever;
UPF: Undifferentiated periodic fever.

subjects had causative mutations of HPF genes. In 6
patients, variants of unknown significance were found.
Four patients had heterozygous mutations of which two
were in the MEFV gene (P369S-R408Q and V726A), one
in the MVK gene (V3771) and one in NLRP12 (variation
H304Y). Two patients had a homozygous R202Q variant
in MEFV. Thus, all 12 subjects were considered as UPF.

Overall, a total of 23 patients (10%) met the diagnosis
of UPF and where thus included in the analysis. UPF
Cohort selection is reported in Figure 1.

Baseline characteristics of patients with UPF and
comparison with HPF and PFAPA

Baseline demographic and clinical characteristics of
patients are described in Table 1.

The most frequent complaints at first visit in UPF
were exudative pharyngitis (13 patients, 56.6%),
musculoskeletal pain (15 pt, 65.2%), aphthous stomatitis
(12 pt, 52.2%) and abdominal pain (12 pt, 52.2%). No
patient suffered from chest pain. Abdominal pain in the
UPF group was reported as mild to moderate and never
led to an evaluation for acute abdomen.

Median duration of disease at last follow-up was
6.3 years (IQR 0.9-17.8 year). Median follow-up since
inclusion in the study was 3.3 years (IQR 0.3-9.4 year).
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Subjects with UPF had a similar age at disease onset
compared with HPH (P = 0.9), while they had an earlier
onset compared with PFAPA (P = 0.008).

Compared with HPF, patients with UPF were more
likely to have aphthae (52.2% vs 0%, P = 0.0026) and
musculoskeletal pain (65.2% vs 18.2%, P = 0.0255),
while compared with PFAPA they were more likely
to have aphthous stomatitis (52.2% vs 10.7%, P <
0.0001), musculoskeletal pain (65.2% vs 8.0%, P <
0.0001), abdominal pain (52.2% vs 4.8%, P < 0.0001)
but were less likely to have pharyngitis (56.6% vs
81.3%, P = 0.0127).

Therapeutic strategies received at any time and
response to therapy in UPF
An oral glucocorticoid (betamethasone) was the first
therapeutic choice in 21/23 patients. In 16 patients
(69.5%), oral administration of betamethasone deter-
mined immediate resolution of the acute episode; in 11
patients, a standard dose of 0.1 mg/kg of betamethasone
was effective, in 5 higher doses of 0.2-0.3 mg/kg were
required. In 8 patients, who came from the group with
initial suspicion of PFAPA, acute episodes became more
frequent after glucocorticoid treatment. Tonsillectomy was
performed in 12 patients being ineffective in all of them.
Thirteen patients were treated with daily oral
colchicine (0.5-1.5 mg/die), which reduced or abated
symptoms recurrence in 6 patients (46%). All patients
receiving colchicine had been previously treated with
steroids. The reason for switching to colchicine was
steroids being ineffective in 3 patients, and need for too
high or too frequent corticosteroid doses in 10 patients.
At last follow-up, 21/23 (91%) were still receiving
medical treatment for the management of acute
symptoms: 10 patients received corticosteroids during
acute episodes; 7 patients were on daily colchicine and
4 patients were receiving non-steroidal antinflammatory
drugs (NSAID); 2 patients healed spontaneously.

Classification of patients based on PRINTO-Eurofever
score at baseline and response to therapy

At baseline, 11 subjects could be classified as HPF-like:
3 patients had a positive score for FMF, 5 for MKD, 3 for
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Table 2 Treatment response in undifferentiated periodic fever cohort as a whole and in undifferentiated periodic fever subgroups

according to PRINTO-Eurofever classification at baseline'

Undifferentiated periodic fever (7 = 23)

Positive score (n = 11) Negative score (7 = 12)

Glucocorticoids

Total 21

Responsive 16

Not responsive 5
Colchicine

Total 13

Responsive 6

Not responsive 7
Tonsillectomy

Total 12

Responsive 0

Not responsive 12

12

9 10
2 2
6 7
4 2
2 5
5 7
0 0
5 7

'Statistical significance could not be calculated, due to the small size of the sample.

TRAPS, 1 for CAPS (1 patient was positive for FMF and
MKD). Twelve patients had negative scores for HPF.

We didn’t observe a clear relationship between
PRINTO-Eurofever score at baseline and response to
treatment received at any time. In particular, no patient
who responded to colchicine had a dlinical score suppor-
tive of FMF. As opposite, 2 out of 7 patients who did not
respond to colchicine had a positive score for FMF.

DISCUSSION

In a single pediatric rheumatology center, 10% of
patients presenting with a complaint of periodic fever
could be classified as UPF. Even if PFAPA was by far
the most frequent diagnosis, UPF was a more common
diagnosis compared to HPF.

Age at symptoms presentation patients with UPF was
quite varied, ranging from 2 to 111 mo. Interestingly,
the median age at disease onset in of UPF was closer
to that of HPF than that of PFAPA, similarly to what has
been reported in the literature*, suggesting the possi-
bility of a stronger contribution of genetic factors in UPF
compared with PFAPA.

Musculoskeletal pain and recurrent pharyngitis were
the most frequent complaints followed by recurrence
of aphthous stomatitis and abdominal pain. The high
frequency of pharyngitis and stomatitis reflects the
fact that the majority of patients classified as UPF had
been initially diagnosed as PFAPA. It should be noted,
however, that all these patients had a more complex
phenotype compared to patients with a definitive diagnosis
of PFAPA, as most of them complained of musculoskeletal
or abdominal pain, in addition to pharynagitis.

The frequency of abdominal pain alone was similar
in UPF and HPF, and in both cases it was significantly
higher than in PFAPA. Notably, chest pain was never
reported in patients with UPF.

According to these observations, UPF seem to be
half way on a clinical spectrum of disease severity
ranging from PFAPA to HPF. Patients with UPF in fact had
more frequent “extrapharingeal” symptoms, namely
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musculoskeletal and abdominal pain, compared to PFAPA
but despite their frequency, these symptoms were never
as severe as those reported in HPF.

Overall, steroids were an effective strategy to control
symptoms in a high proportion of patients.

For patients who needed steroids at high doses or
frequency, daily oral colchicine was a useful alternative
strategy to control symptom recurrence.

Tonsillectomy did not resolve fever recurrence in UPF
patients, but this observation is biased, as this was one
of the criteria that we chose for patients’ inclusion in the
UPF group.

We evaluated if a clinical classification of our cases
could have been used to predict the response to therapy.
So far, the only suitable classification proposed for
subjects with periodic fever syndromes is the PRINTO-
Eurofever score, which was developed to help experts
classifying patients with suspected autoinflammatory
fever syndromes without relying on genetic analyses.
The score was calculated based on clinical features
selected on a multivariate analysis on a large group of
patients with different periodic fevers'.

We showed that PRINTO-Eurofever classification at
baseline could not predict response to any treatment.

Thus, even though the short time to last follow up
for some patients, PRINTO-Eurofever score at baseline
seems not to be predictive of symptoms persistence over
time.

Several limitations of the study are acknowledged.
Due to its retrospective design, clinical data were not
systematically collected. The sample size is small, and
recruitment occurred at one Tertiary-referral Clinic
thus limiting the generalizability of our observation.
Moreover, the median time to follow-up was too short
to estimate long-term prognosis. In fact, considering
that a significant proportion of UPF showed both recurrent
aphthous ulcers and abdominal or musculoskeletal pain,
it is still possible that part of them will develop a Behcet
disease (BD) on a longer follow-up. Indeed, Cantarini
et al™ recently showed that many subjects with adult
BD complained of periodic fever and aphthae during
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childhood. Moreover, we cannot exclude that some patient
with UPF could have a different monogenic disorder, but
this seem unlikely at present, given that increasing the
number of candidate genes in genetic panels did not
result in increased diagnoses!*.,

In conclusion, according to our observation patients
with UPF seem not to be rare in clinical practice. Clinical
presentation places them half way on a clinical spectrum
between PFAPA and HPF. Classification of patients with
UPF into a specific HPF phenotype according PRINTO-
Eurofever criteria is not useful to guide treatment choice
and does not predict disease prognosis. Given the above-
mentioned limitation, what we observed represent and
initial attempt to describe a poorly defined subset of
patients with periodic fever commonly encountered in
clinical practice. Further studies are needed to better
define patients with UPF and guide their management in
clinical practice.

ARTICLE HIGHLIGHTS

Research background

Undifferentiated periodic fevers (UPF) include periodic fever not meeting the
diagnostic criteria for typical PFAPA of for hereditary periodic fever syndromes.
Even if UPF are increasingly recognized, there is currently no recommendation
to guide the management of children with this condition.

Research motivation

Clinical criteria to classify periodic fever without the help of genetic analyses
have been proposed by PRINTO Eurofever, and might be particularly useful
for subjects with UPF. Thus, we studied the clinical features of our patients in
relation with their scores in the PRINTO-Eurofever classification.

Research objectives

Our study aims at improving knowledge on UPF and at evaluating if the
application of the PRINTO-Eurofever classification can help the clinical
management of these patients.

Research methods

A data base was filled in by retrospective review of clinical records, follow-up
visits and phone calls. A structured questionnaire was used to classify all the
subjects with the PRINTO-Eurofever score. The response to therapies and the
prognosis at follow-up was compared with the clinical diagnosis obtained with
the PRINTO-Eurofever score.

Research results

The clinical manifestations are on a half way of clinical spectrum between
PFAPA and hereditary periodic fever. PRINTO-Eurofever score is not useful to
guide treatment choices and does not predict disease course. Both steroids and
colchicine are useful to control symptoms in most cases.

Research conclusions
UPF are as common as hereditary periodic fever, however knowledge on
prognosis and response to therapies in these patients is lacking.

Research perspectives
Multicenter studies and experts’ agreement are needed to develop recom-
mendations for the management of UPF.

REFERENCES

1 McDermott MF, Frenkel J. Hereditary periodic fever syndromes.
Neth J Med 2001; 59: 118-125 [PMID: 11583827 DOI: 10.1016/

Roishidenge ~ WJCP' | www.wjgnet.com

54

10

S0300-2977(01)00149-8]

Stojanov S, Lapidus S, Chitkara P, Feder H, Salazar JC, Fleisher
TA, Brown MR, Edwards KM, Ward MM, Colbert RA, Sun HW,
Wood GM, Barham BK, Jones A, Aksentijevich I, Goldbach-
Mansky R, Athreya B, Barron KS, Kastner DL. Periodic fever,
aphthous stomatitis, pharyngitis, and adenitis (PFAPA) is a disorder
of innate immunity and Th1 activation responsive to IL-1 blockade.
Proc Natl Acad Sci US A2011; 108: 7148-7153 [PMID: 21478439
DOLI: 10.1073/pnas.1103681108]

Thomas KT, Feder HM Jr, Lawton AR, Edwards KM. Periodic
fever syndrome in children. J Pediatr 1999; 135: 15-21 [PMID:
10393598 DOI: 10.1016/S0022-3476(99)70321-5]

Manthiram K, Nesbitt E, Morgan T, Edwards KM. Family History
in Periodic Fever, Aphthous Stomatitis, Pharyngitis, Adenitis
(PFAPA) Syndrome. Pediatrics 2016; 138: pii 20154572 [PMID:
27565549 DOI: 10.1542/peds.2015-4572]

Peridis S, Koudoumnakis E, Theodoridis A, Stefanaki K, Helmis
G, Houlakis M. Surgical outcomes and histology findings
after tonsillectomy in children with periodic fever, aphthous
stomatitis, pharyngitis, and cervical adenitis syndrome. Am J
Otolaryngol 2010; 31: 472-475 [PMID: 20015793 DOI: 10.1016/
j-amjoto.2009.06.005]

Lantto U, Koivunen P, Tapiainen T, Renko M. Long-Term
Outcome of Classic and Incomplete PFAPA (Periodic Fever,
Aphthous Stomatitis, Pharyngitis, and Adenitis) Syndrome after
Tonsillectomy. J Pediatr 2016; 179: 172-177.e1 [PMID: 27692464
DOLI: 10.1016/j.jpeds.2016.08.097]

Pehlivan E, Adrovic A, Sahin S, Barut K, Kul Cinar O,
Kasapcopur O. PFAPA Syndrome in a Population with Endemic
Familial Mediterranean Fever. J Pediatr 2017; 192: 253-255
[PMID: 29031862 DOI: 10.1016/j.jpeds.2017.08.078]
Aksentijevich I, Nowak M, Mallah M, Chae JJ, Watford WT,
Hofmann SR, Stein L, Russo R, Goldsmith D, Dent P, Rosenberg
HEF, Austin F, Remmers EF, Balow JE Jr, Rosenzweig S, Komarow
H, Shoham NG, Wood G, Jones J, Mangra N, Carrero H, Adams
BS, Moore TL, Schikler K, Hoffman H, Lovell DJ, Lipnick R,
Barron K, O’Shea JJ, Kastner DL, Goldbach-Mansky R. De
novo CIAS1 mutations, cytokine activation, and evidence for
genetic heterogeneity in patients with neonatal-onset multisystem
inflammatory disease (NOMID): a new member of the expanding
family of pyrin-associated autoinflammatory diseases. Arthritis
Rheum 2002; 46: 3340-3348 [PMID: 12483741 DOI: 10.1002/
art.10688]

Martinon F, Aksentijevich 1. New players driving inflammation in
monogenic autoinflammatory diseases. Nat Rev Rheumatol 2015;
11: 11-20 [PMID: 25247411 DOI: 10.1038/nrrheum.2014.158]
Touitou I, Galeotti C, Rossi-Semerano L, Hentgen V, Piram
M, Koné-Paut I; CeREMALI, French reference center for autoin-
flammatory diseases. The expanding spectrum of rare monogenic
autoinflammatory diseases. Orphanet J Rare Dis 2013; 8: 162 [PMID:
24131530 DOI: 10.1186/1750-1172-8-162]

Toplak N, Frenkel J, Ozen S, Lachmann HJ, Woo P, Koné-Paut
I, De Benedetti F, Neven B, Hofer M, Dolezalova P, Kiimmerle-
Deschner J, Touitou I, Hentgen V, Simon A, Girschick H, Rose C,
Wouters C, Vesely R, Arostegui J, Stojanov S, Ozgodan H, Martini
A, Ruperto N, Gattorno M; Paediatric Rheumatology International
Trials Organisation (PRINTO), Eurotraps and Eurofever Projects.
An international registry on autoinflammatory diseases: the
Eurofever experience. Ann Rheum Dis 2012; 71: 1177-1182 [PMID:
22377804 DOLI: 10.1136/annrheumdis-2011-200549]

Federici S, Sormani MP, Ozen S, Lachmann HJ, Amaryan G,
Woo P, Koné-Paut I, Dewarrat N, Cantarini L, Insalaco A, Uziel
Y, Rigante D, Quartier P, Demirkaya E, Herlin T, Meini A, Fabio
G, Kallinich T, Martino S, Butbul AY, Olivieri A, Kuemmerle-
Deschner J, Neven B, Simon A, Ozdogan H, Touitou I, Frenkel
J, Hofer M, Martini A, Ruperto N, Gattorno M; Paediatric
Rheumatology International Trials Organisation (PRINTO)
and Eurofever Project. Evidence-based provisional clinical
classification criteria for autoinflammatory periodic fevers. Ann
Rheum Dis 2015; 74: 799-805 [PMID: 25637003 DOI: 10.1136/
annrheumdis-2014-206580]

February 8, 2018 | Volume 7 | Issuel |



14

JRaishideng®

De Pauli S et a/. Undifferentiated periodic fever in a tertiary pediatric center

Shinar Y, Obici L, Aksentijevich I, Bennetts B, Austrup F, Ceccherini
I, Costa JM, De Leener A, Gattorno M, Kania U, Kone-Paut I, Lezer
S, Livneh A, Moix I, Nishikomori R, Ozen S, Phylactou L, Risom L,
Rowczenio D, Sarkisian T, van Gijn ME, Witsch-Baumgartner M,
Morris M, Hoffman HM, Touitou I; European Molecular Genetics
Quality Network. Guidelines for the genetic diagnosis of hereditary
recurrent fevers. Ann Rheum Dis 2012; 71: 1599-1605 [PMID:
22661645 DOI: 10.1136/annrheumdis-2011-201271]

Cantarini L, Vitale A, Bersani G, Nieves LM, Cattalini M,
Lopalco G, Caso F, Costa L, Iannone F, Lapadula G, Galeazzi M,
Ceribelli A, Brunetta E, Selmi C, Rigante D. PFAPA syndrome and

WJCP | www.wjgnet.com

55

15

Behget’s disease: a comparison of two medical entities based on
the clinical interviews performed by three different specialists. Clin
Rheumatol 2016; 35: 501-505 [PMID: 25665824 DOI: 10.1007/
510067-015-2890-5]

Rusmini M, Federici S, Caroli F, Grossi A, Baldi M, Obici L,
Insalaco A, Tommasini A, Caorsi R, Gallo E, Olivieri AN, Marzano
A, Coviello D, Ravazzolo R, Martini A, Gattorno M, Ceccherini
I. Next-generation sequencing and its initial applications for
molecular diagnosis of systemic auto-inflammatory diseases. Ann
Rheum Dis 2016; 75: 1550-1557 [PMID: 26386126 DOI: 10.1136/
annrheumdis-2015-207701]

P- Reviewer: Al-Biltagi M, Fretzayas A, Kute VBB, Sergi C, Watanabe

T, Wang R, Yellanthoor RB ~ S- Editor: Kong JX L- Editor: A
E- Editor: Li RF

February 8, 2018 | Volume 7 | Issuel |



JRnishideng®

Published by Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http:/ /www.f6publishing.com/helpdesk

http:/ /www.wjgnet.com

© 2018 Baishideng Publishing Group Inc. All rights reserved.



