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Abstract

The last year saw intensive efforts to advance knowledge in pediatric medicine. This review highlights important
publications that have been issued in the Italian Journal of Pediatrics in 2022. We have chosen papers in the
fields of allergy, anesthesiology, cardiology, dermatology, endocrinology, gastroenterology, genetics, global health,
infectious diseases, metabolism, neonatology, neurology, oncology, pulmonology. Novel valuable developments
in epidemiology, pathophysiology, prevention, diagnosis and treatment that can rapidly change the approach to
diseases in childhood have been included and discussed.
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Background

The Italian Journal of Pediatrics in 2022 has published a
high number of papers that can considerably ameliorate
the management of several childhood illness. Among the
most accessed papers of the past year, we present those
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Allergy. 1- Food allergy; 2- Atopic eczema; 3- Asthma; 4-
Hypersensitivity pneumonitis

1- Food allergy

Food allergy is one of the most challenging field in pediat-
rics [1, 2]. It is common in developed countries resulting
in an important problem for quality of life. Food allergy
care has gone a long way. The Italian Society for Pediatric
Gastroenterology Hepatology and Nutrition and the Ital-
ian Society for Pediatric Allergy and Immunology joint
position paper [3] on the management of food allergy
including activities and responsibilities of general prac-
titioners, emergency departments and tertiary centers,
such as food challenge [4, 5], has been published last year.
The document provided information that will decrease
delayed diagnosis, costs, and hazards for children with
food allergy.

2- Atopic eczema

Atopic eczema has several clinical phenotypes that needs
a multidisciplinary approach [6]. The review by Galli et
al. [7] reports current knowledge on treatment for mod-
erate to severe cases. It has been highlighted the use
of traditional treatments including trigger avoidance,
emollients, bath, topical steroids, calcineurin inhibitors,
immunosuppressive agents, anti-H1 antihistamines, pho-
totherapy, education. Furthermore, it illustrates novel
systemic drugs that acts on specific molecules involved
in the immune mechanism that driven the pathogenetic
pathways of AD, including biologics, janus kinase inhibi-
tors and allergen specific immunotherapy [8]. An algo-
rithm for clinical use of topical and systemic treatments
is also provided.

3-Asthma

Chronic airway inflammation leads to occurrence of
symptoms in asthmatics [9-13]. Inhaled drugs are use-
ful for asthma treatment since are effective and systemic
adverse reactions are rare. In children with asthma, an
inhaler both dry powder and pressurised metered-dose
with and without the use of spacer should be used for
delivering drugs to the lungs. So, a correct inhaler tech-
nique is one of the most important step for controlling
asthma in children. McCrossan et al. [14] review data
from several studies and describe the pros and cons of
educational methods used to improve inhaler technique.
They underline that researches in this field are warranted
to identify the best outcome measure for inhaler tech-
nique in children. Furthermore, trials comparing inter-
ventions for teaching inhaler technique at different ages
are lacking.

4- Hypersensitivity pneumonitis
Mastrorilli et al. [15] address the ‘hot topic’ of hypersen-
sitivity pneumonitis in children [16, 17]. They underline
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that on the basis of a suggestive history, the diagnosis
relies on respiratory signs and symptoms, pulmonary
function tests, characteristic HRCT nodular opacities,
serum specific IgG levels, response to elimination of elic-
iting factor. Of note, aspergillus species are commonly
considered the cause. However, other fungi such as
Schizophyllum commune can be involved [18]. Bron-
choscopy with bronchoalveolar lavage, and the provoca-
tion test may be helpful. Besides supportive treatment,
the resolution generally takes place with trigger avoid-
ance and systemic corticosteroids. Hydroxychloroquine,
azithromycin, immunosuppressants, rituximab, nint-
edanib might be considered.

Anesthesiology. 1- Sedation

1- Sedation

In infant and children, the optimal treatment and man-
agement of diseases sometimes require high quality diag-
nostic procedures for which a prolonged inactive state
are necessary and sedation needed. Some of the desire
characteristics for the sedation regimen are rapid onset
of action, predictable duration, rapid cessation of effects,
few side effects and no need of rescue drug. Cossovel et
al. [19] interestingly investigate the difference between
two approach, combination of intranasal ketamine and
intranasal dexmedetomidine compare with the the com-
bination intranasal dexmedetomidine and oral mid-
azolam. Compared with other studies in literature, the
results look controversial, probably because of limits and
confounding factors in the design of the studies [20-22].
Prospective studies are needed.

Cardiology. 1- Cardiovascular risk

1- Cardiovascular risk

Noncommunicable diseases are the current challenge
for the sustainability of the health system in industrial-
ized countries and among them cardiovascular diseases
remain the main issue, being the leading cause of death,
handicap, and health expenditure [23]. Atherosclerosis
the matrix lesion, begins and can be detected in infancy,
and its severity, extent and progression in childhood is
related to exposure to risks factors such as dyslipidemia,
hypertension, chronic kidney diseases, congenital heart
and acquired heart diseases, cancer [24]. Several studies
have shown an association between exposure to cardio-
vascular risk factor in childhood and subclinical athero-
sclerosis in adulthood but to date there is still limited
evidence a lack of direct link between these factors with
adult clinical cardiovascular diseases [25, 26].
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Dermatology. 1- Hemangioma; 2- Epidermolysis bullosa;

3- Congenital ichthyosis

1- Hemangioma

Infantile hemangioma are benign tumors, quickly grow-
ing that are commonly located on the skin, but may also
be in solid organ as brain or liver. They may go through
gradual and spontaneous involution, but in some cases,
depending on their location, they can lead to severe
complications, ulceration, bleeding organ dysfunction
or transient to permanent deformity which significantly
impact patient and family quality of life. Propranolol has
changed the history and the management of infantile
hemangiomas [27], because of facility of administration
and high success rate, becoming the first line treatment
before glucocorticoids and surgery [28]. Although the
mechanism underlying its effect is still unclear and con-
troversies about side effects and potential safety issues
[29]. Early and prompt diagnosis and treatment is essen-
tial [30].

2- Epidermolysis bullosa

Epidermolysis bullosa is a chronic genodermatosis with
different phenotypes and severity. Retrosi et al. [31]
reported on treatment in 3 groups of patients: <5 years, >
5-12 years and >12-18 years. In the first group, the fam-
ily should change lifestyle and burden of caring on qual-
ity of life is high. alliance between the health professional
and parents can facilitate relationship between all family
members [32]. In the second group, children have to be
educated in accepting and understanding the disease and
involved in the management to diminish complications.
In the third group, adolescents have a deep knowledge
of the disease. Denial of the disease and low adherence
to treatment are common [33]. Authors found that 27
(13%) out of 215 patients died. Eighteen (8%) patients
died because of sepsis and/or respiratory failure during
the first months of life. Nine (5%) died for squamous cell
carcinoma in adulthood [34].

3- Congenital ichthyosis

Congenital ichthyosis is a rare disease. Mutations of more
than 50 genes have been found. Genotype is often cor-
related with distinct form of the disease [35]. Serra et al.
[36] found new variants of the ABCA12, KRT1 and ST14
genes. Mutations of ABCA12 gene is significantly asso-
ciated with neonatal mortality [37]. Mutations of KRT1
gene can be hereditary or occur de novo. The epithelial
barrier disruption is associated with infections and dys-
electrolytemia. Mutations of ST14 gene are not clearly
associated with a specific clinical picture. Authors high-
light the importance of the molecular characterization to
make an appropriate treatment, define the prognosis and
the genetic counselling [38].
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Endocrinology. 1- Obesity; 2- Puberty; 3- Type 1 diabetes;
4- Hypothyroidism

1- Obesity

Obesity is a chronic diseases with the greatest impact
on public health with an increasing incidence over
time. In adolescents, the reasons for obesity are various
and among the most significant we might mention the
wide prevalence of the obesity on a world scale with an
increase also in low-income countries, the many compli-
cations that excess weight can cause at the level of vari-
ous organs and systems and the high percentage of obese
adolescents becoming obese adults. On the other hand,
the therapeutic approach used in the last years that is
based on the (difficult) attempt to change the lifestyle of
obese adolescents has not yet given satisfactory results,
especially in the long term. For this reason Nicolucci
and Maffeis [39] dedicate an in-depth review both to the
anti-obesity medications available (with particular atten-
tion to the glucagon-like peptide-1 analog) and to the
bariatric surgery. The results obtained with the combina-
tion of lifestyle changes and new drugs seem encourag-
ing but there is a need to know the long-term results on
the efficacy in determining and maintaining weight loss,
on the action on possible complications (cardiovascular),
on the quality of life and the long term side effects [40].
Even with regards to bariatric surgery (currently, sleeve
gastrectomy and “Rouxen-Y gastric bypass are two of
the most popular bariatric procedures the results seem
promising [41]. Bariatric surgery is considered very selec-
tively for example by the American Society of Metabolic
and Bariatric Surgery in adolescents with body mass
index (BMI) 235 kg/m2 with major comorbidities or with
a BMI>40 kg/m2 with minor comorbidities, However,
as discussed by Martinelli et al. in a recent review “the
use of bariatric surgery in adolescent patients is still lim-
ited, with significant disparities among countries. Rea-
sons include ethical concerns raised by performing an
irreversible and invasive procedure in adolescence, with
potential life-long alterations” [42]. In conclusion, on
the one hand there is an increasingly general agreement
in treating adolescent obesity by deepening knowledge
on the use of new generations of drugs and/or bariatric
surgery combined with behavioral therapies that help
change lifestyles and on the other hand, the undoubted
difficulties of this path lead us to insist on programs for
the global prevention of obesity. In childhood, drug dos-
ing is often based on body weight. However pharmacoki-
netic is influenced by body weight [43]. This issue should
be considered in obese children, but it has not been
deeply studied [43]. So far, higher doses are required only
for trimethoprim/sulfamethoxazole [44], among antibi-
otics, midazolam, inhaled corticosteroids. Data on dos-
ing of low molecular weight heparins and vitamin D are
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unclear [45, 46]. So, further investigation on drug dosing
are warranted in obese children.

2- Puberty
Much attention has been given to early and delayed
puberty. A worldwide growing decrease of puberty tim-
ing has been observed. Key features in the pathogenesis
are nutrition in pregnancy, birth weight, dietary habits,
physical activity, psychological factors, exposure to elec-
tromagnetic fields, endocrine-disruptors [47-49]. Fer-
rari et al. [50] showed in 577 girls that increased Z-score
change from birth weight and higher BMI may predict
earlier age at menarche and at thelarche. This underlines
the role of modifiable factors in the onset of puberty.
Among delayed puberty causes, constitutional delay
of growth and puberty, a variant of normal growth is
frequent. It may induce psychological difficulties, poor
school performance and perhaps lower final height
[51-53]. So, therapeutic interventions have received
interest in recent years. In adolescent>14 years of age
with psychological problems, a course of estradiol and
progesterone in females or testosterone in males can be
given. Importantly, despite clinical interest, the benefit of
growth hormone on final height is uncertain [54].

3- Type 1 diabetes

Type 1 diabetes is a disease that is heterogeneously grow-
ing in prevalence. Several studies have examined annual
incidence that greatly varies from 0.1 to 100,000 person
in China [55] to 62.3 per 100,000 person in Scandinavia
[56] and from 19 to 45 per 100,000 person-years in dif-
ferent Italian regions. Passanisi et al. [57] found an inci-
dence of 20.6/100,000 person/years with an increase of
43% between 2019 and 2021 during Coronavirus Dis-
ease (COVID-19) pandemics in Calabria region, Italy.
This supports the view that Severe Acute Respiratory
Syndrome Coronavirus-2 (SARS-CoV-2) infection may
predispose to a diabetes onset [58]. They also found an
increase of children with severe ketoacidosis that can be
justified by shutting of many health services during the
pandemics.

4- Hypothyroidism

Menorrhagia is frequent after menarche onset. It is a
challenging issue that often depend on anovulatory
cycles due to the immaturity of the hypothalamic-pitu-
itary-ovarian axis [59], but it can also be related to coagu-
lopathy, pregnancy, medications, endocrine disorders,
trauma, infection, cancer, structural pathologies, gastro-
intestinal bleeding [60]. Barbero et al. [61] delineated a
girl with menorrhagia associated with short stature, bra-
dycardia, dry skin, thinning hair. Hypothyroidism [62]
was confirmed by ultrasound showing an expanded thy-
roid with non-homogeneous hypoechogenic structure
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and laboratory tests showing anemia, high thyrotropin
releasing hormone level, low free thyroxin, high serum
anti-thyroid peroxidase antibodies and antithyroglobulin
antibodies levels. Levothyroxine treatment was associ-
ated with remission of symptoms and regulation of labo-
ratory parameters. This case highlights that follow up of
the pubertal development is of particular importance for
timely identification of underlying disorders.

Gastroenterology. 1- Diet; 2- Cyclic vomiting syndrome

1- Diet

The effect of diet in the prevention and treatment of sev-
eral conditions with gastrointestinal symptoms attracts
constant attention. Pulvirenti et al. [63] summarized
studies on diseases that are cured by eliminating the
offending food or need an appropriate dietary manage-
ment to prevent malnutrition. A causal role of food has
been found in food allergy, including eosinophil esoph-
agitis and regurgitation. In infancy, early introduction
into the diet of foods such as peanuts, seems to reduce
the likelihood of developing food allergy compared with
delayed introduction [64]. In cystic fibrosis, the caloric
intake should be 10-15% higher than in healthy children
because of pancreatic insufficiency. So, diet should be
supplemented with fat for energy requirements and pan-
creatic enzyme should be given [65]. Breast-feeding and
diet rich in fruit, vegetables and n-3 fatty acids are associ-
ated with a lower risk of developing inflammatory bowel
disease. A specific diet is necessary for inflammatory
bowel disease because of the risk of malnutrition due to
low caloric intake, enteropathy, metabolic conditions,
or steroid treatment. In active Crohn’s disease, enteral
or parental nutrition with polymeric formulas, is the
first option for 6—8 weeks [66]. Short-bowel syndrome
requires parental nutrition and gradually increase of
enteral feeding that stimulates gastrointestinal functions.
Breast milk or polymeric formulas are recommended in
infants, oral or partially enteral solid foods in children.

2- Cyclic vomiting syndrome

The Italian Society of Pediatric Gastroenterology, Hepa-
tology and Nutrition and the Italian Society of Pediatric
Neurology [67] provided a timely survey on diagnosis
and treatment of cyclic vomiting syndrome in 51 tertiary
centers [68]. They found a significant difference in diag-
nostic criteria between centers. Foods as triggers were
more commonly identified by gastroenterologists and
neuro-gastroenterologists than neurologist. Gastroenter-
ologists more often diagnosed gastrointestinal diseases
and checked ammonia and lactic acid levels. Besides
supportive treatment, the most common medication
given during vomiting, ondansetron followed by proton
pump inhibitors, sedative, anti-H2 antihistamines, non
steroidal antiinflammatories, steroids [69]. Prophylactic
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treatment [70] widely varied among centers. In about
50% of cases cyproheptadine was used, in 25% pizotifen,
in 25% amitriptyline, in 15% mitochondrial supplements,
in 10% anticonvulsants. Other drugs were aprepitant,
propranolol, flunarizine, 5-hydroxytryptophan, proton
pump inhibitors, paracetamol, magnesium supplementa-
tion. Probiotics have not been used [71]. Overall, there is
a need for a consensus to standardize the management of
cyclic vomiting syndrome.

Genetics. 1- Cat Eye syndrome; 2- Deletion of chromosome;
3- Hao-Fountain syndrome

1- Cat Eye syndrome

Cat Eye syndrome is due to duplication and inversion of
part of chromosome 22 [72]. It is characterized by iris col-
oboma, anal atresia and ear anomalies in 40% of patients
and it can have multiple malformations [72, 73]. Serra et
al. [74] described an infant with cat eye syndrome associ-
ated with persistent hypoglycemia and subsequent cho-
lestasis, abnormal midline structures, including aplasia of
the anterior pituitary gland, abnormal stalk, and ectopic
neurohypophysis with hypopituitarism with cortisol, thy-
roxine, growth hormone deficits, corpus callosum hypo-
plasia. This report emphasizes that clinical presentation
of cat eye syndrome is variable [75]. So, the presence of
additional malformations and/or abnormalities should
always be considered.

2- Deletion of chromosome

Contiguous gene syndromes are the result of a loss of
multiple neighboring genes from a particular chromo-
somal segment. Contiguous gene syndromes have been
identified in patients with various clinical features such
as intellectual disability, developmental delay, and con-
genital anomalies [76]. Serra et al. [77] report on a female
newborn with a 1p31.3p22.2 deletion of 20.7 Mb con-
taining about ninety genes, inherited from the healthy
mother with a smaller deletion (2.6 Mb) within the same
centromeric region. Clinical phenotype included cranio-
synostosis, facial dysmorphisms with bilateral microph-
thalmia and coloboma, cleft palate, and a severe global
developmental and growth delay [78]. In this report, in
view of a better characterization of a genomic and phe-
notypic profile, the authors paid attention to about 20 out
of the involved genes, considered loss of function intoler-
ant according to their haploinsuficiency score [79].

A female term newborn with cardio-facio-cutaneous
syndrome, a pathology belonging to RASopathies [80],
a group of conditions caused by germline mutations in
genes encoding components or regulators of the rat sar-
coma/mitogen-activated protein kinase (RAS/MAPK)
pathway was observed [81]. Fetal macrosomia and a pre-
natal diagnosis of omphalocele [82] suggested an array
comparative genomic hybridization by amniocentesis
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that identified a 19p13.3 deletion including the MAP 2
K2 gene. Surgical correction of omphalocele took place
on the second day of life. After discharge, at 1 month of
age, she was readmitted for repeated episodes of vomit-
ing, subtending a readily treated hypertrophic pyloric
stenosis. The authors stress the need for integrated and
individualized follow-up in all subjects with genetic syn-
dromes, potentially carriers of abnormalities not eviden-
tiable at birth [83].

3- Hao-Fountain syndrome

Zampieri et al. [84] report a case of Hao-Fountain syn-
drome (HAFOUS) a haploinsufficient condition caused
by variants in the Ubiquitin-Specific Peptidase 7 gene
(USP7), located on chromosome 16p13.2. USP7 is the
largest family of deubiquitinating enzymes. Recent stud-
ies have shown that USP7 [85], as well as characterizing a
complex neurodevelopmental disorder, plays a vital role
in the regulation of various physiological and pathologi-
cal processes related to endocrine complications, predis-
position to autoimmune diseases, immunological deficit
and a wide variety of cancers. The patient was a 15-year-
old female patient with a complex neurodevelopmental
disorder involving both cognitive and neurologic areas
in which whole exome sequencing diagnosed a large de
novo heterozygous deletions affecting USP7. The descrip-
tion in this patient of isolated tubal torsion expands the
HAFOQOUS spectrum phenotype [86, 87].

Global Health. 1- Bullying; 2- Mobile phone; 3- Child abuse;
4- Burns; 5- Under-nutrition

1- Bullying

A research carried out in Palermo, Italy, investigated the
phenomenon of bullying [88], and includes an analy-
sis of the data on bullying reported in the scientific lit-
erature [89, 90]. The authors have administered, to 22,455
school-aged children, attending one of the 58 secondary
first-grade schools of Palermo during the school year
2017/18, a questionnaire of 30 items investigating the
main areas related to bullying, such as physical, verbal
and indirect bullying, observers of bullying, resiliency,
and prosociality. Results showed an increase of bullying,
reported in 2011 to be present in about 14% of young
people, and involving up to 66% of young people in the
area of verbal bullying. Bullying resulted more frequent
in higher school classes, specifically in students attending
third level classes in schools with lower socioeconomic
index. The authors conclude that interventions and pre-
ventive measures in public health programs should be
implemented to stem this phenomenon [91].

2- Mobile phone dependence
Mobile phone dependence, considered a counter-
productive use of mobile phone for interpersonal
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communication, information acquisition, self-expression,
and leisure and entertainment, is a scourge of modern
society that affects large segments of the youth popula-
tion [92]. In this report the authors analyse the correla-
tions between self-core evaluation (SCE) (a personality
trait that encompasses an individual’s subconscious, fun-
damental evaluations about themselves, their own abili-
ties, and their own control), mental state and cell phone
addiction in a sample of high school students [93]. The
results of the analysis, since SCE had a significant nega-
tive correlation with mobile phone dependence, show
how SCE plays an important mediating role between
mental health and mobile phone dependence [94, 95].
The authors conclude that improving high students’ SCE
may be beneficial to improve the health status and reduce
mobile phones dependence.

3- Child abuse

Offidani et al. describe the process that led to the edit-
ing of the indicators of child abuse and the codification of
three clinical pathways to apply in case of suspected child
abuse at the Bambino Gesu Children’s Hospital [96].
Field work has identified three areas of assessment that
constitute a new screening tool (ST) created in 2009 and
used in clinical practice from 2010. The fourteen items
included in the ST have been grouped in three clusters:
anamnestic declarations or incongruences, carelessness/
neglect and evident lesions at physical examination. All
items of the ST are reported in the text. Adopting the
ST from 2010 to 2020, the authors report improvement
in diagnostic accuracy resulting in reduction of under-
diagnosed cases and confirm that females are more likely
to experience sexual abuse, while males are more likely
to experience physical abuse. It would be useful to share
these indicators with non-paediatric hospitals, that do
not have the same experience in recognizing cases of

child abuse [97-99].

4-Burns

Tiruneh et al. [100] conducted this institutional-based
cross-sectional study on children admitted for burns to
South Gondar zone hospitals from 2015 to 2019. They
used for data collection a checklist including sociodemo-
graphic characteristics, as nutritional status, comorbid-
ity, availability of health insurance, medical history such
as the place of the accident, the mode of occurrence, the
timing of hospitalization, the degree of burn, the duration
of hospitalization and the therapeutic measures taken
[101, 102]. The mortality among burn victim children
(8,5%) was higher than most of the studies conducted all
over the world and similar to data from East Africa and
Tanzania. No medical insurance, being malnourished,
burnt by electrical and flame burn, having total body sur-
face area burnt greater than 20%, and having poor clinical
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condition at admission increased mortality by four times
compared to a good clinical condition. These results may
suggest priority actions to reduce mortality and worst
outcomes in children [103].

5- Undernutrition

Undernutrition is a major public health issue especially
in some countries of Africa and Asia [104]. Inadequate
feeding practices is a key factor associated with under-
nutrition in children younger than 5 years of age [104,
105]. Bidira et al. [106] educated caregivers of Ethiopian
preschool children on healthy diet, nutrition, hygiene for
9 months. They showed that wasting and underweight
significantly improved in the intervention group com-
pared with controls. These findings highlight that the
strategy of community-based nutritional education is
effective in ameliorating nutritional status of young chil-
dren [107].

Infectious diseases. 1- Staphylococcus aureus; 2- Epstein-
Barr virus

1- Staphylococcus aureus

Methicillin-resistant Staphylococcus aureus (MRSA) can
cause severe and highly prevalent diseases in the pedi-
atric population. During the COVID-19 pandemic an
increased rate of MRSA infections has been described
in adults. In a study conducted in the period 2017-2020,
which included the pandemic period, a similar epide-
miologic trend in patients aged <18 years, has not been
confirmed [108]. Moreover, the efficacy against MRSA of
several antibiotics was tested and linezolid and vancomy-
cin were identified as the only antibiotics to which MRSA
did not develop resistance. Of particular interest to the
reader are the in-depth analysis of the factors related to
methicillin resistance, as well as the antimicrobial suscep-
tibility pattern according to methicillin resistance [109].
The authors conclude that surveillance of antimicrobial
resistance is essential to improve infection control, anti-
biotic prescriptions, and preventions policies [110, 111].

2- Epstein-Barr virus

Accomando et al. [112] report a child with symptomatic
pancreatitis associated to Epstein-Barr virus infection. In
this case, characterized by an enlarged pancreas visual-
ized by abdominal ultrasound, the etiological diagnosis
was only achieved by a positive serology for the presence
of Epstein-Barr virus VCA IgM and IgG. The review of
the few cases described in the literature draws attention
to the importance of differential diagnosis that include
specific serological research even in the absence of the
classic clinical and haematological characteristics of
Epstein-Barr virus infection [113]. Generally, Epstein-
Barr virus-associated acute pancreatitis is characterized
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by a favorable prognosis, with a spontaneous resolution
[114, 115].

Metabolism. 1- Familial hypercholesterolemia; 2- Pompe
disease

1- Familial hypercholesterolemia

Familial hypercholesterolemia is the most common
hereditary disorder of lipid metabolism causing life-
long accumulation of low-density lipoprotein cholesterol
[116]. In this article, Banderali et al. [117] highlight the
main diagnostic strategies to identify this condition that,
if left untreated, can lead to atherosclerosis and possible
premature coronary heart disease and other vascular.
Early detection of the condition is important to prevent
complications and improve life expectancy. Cardiovas-
cular events are rare among children and adolescents.
Thus, identification of suggestive symptoms and family
history is crucial. Some of the most typical signs of FH
are: corneal arcus, xanthelasma and xanthomas [118].
Currently, screening tools are not available for pediatric
patients, especially younger than 2 years old. Performing
a cascade screening of close relatives, starting by draw-
ing a pedigree and then identifying the subjects with a
cardiovascular event or hypercholesterolemia (clinical or
genetically defined) would be suitable. If familial hyper-
cholesterolemia is reported, hypercholesterolemia or a
cardiovascular event is found in all generations. The gold
standard diagnostic tool of familial hypercholesterolemia
includes the detection of familial hypercholesterolemia
-causing mutation [119]. Further multidisciplinary team
works are needed to identify optimal models of diagnosis
and treatment of this life-threatening condition.

2- Pompe disease

A review [120], enriched with the shared patient expe-
rience of the Italian Pediatric study group on immune
response to enzymatic replacement therapy (ERT) with
alglucosidase alfa in patients with Pompe disease, deals
in depth with key elements of the complex and individu-
alized management of immune response to ERT [121,
122]. Main objectives of the analysis, supported by use-
ful diagrams, are identification of two types of immune
reactions against ERT, quantification of risk factors for
immunogenicity, choose of prophylaxis protocols in rela-
tion to cross reactive immunological material status,
importance of immune-tolerance induction protocols
in patients who develop antibodies during ERT, recom-
mendations on the test to be performed before starting
immunomodulation and tips on managing the frequent
(up to 50%) hypersensitivity reactions during ERT. The
authors conclude that further studies are needed to
improve actual management protocols [123].
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Neonatology. 1- Preterm infant; 2- HIV infection; 3- Loeys-
Dietz syndrome; 4- Hyperbilirubinemia; 5- Frenotomy;

6- Hypothermia

1- Preterm infant

Parents of premature newborns admitted to neona-
tal intensive care unit (NICU) experience high levels of
stress, determined both by the basic individual psycho-
logical well-being and the risk profile, the clinical compli-
cations, and the duration of the stay of their child. These
conditions can have psychological consequences such as
post-traumatic stress disorder [124, 125]. Salome et al.
[126] examined how the state of parental psychological
well-being and stress experienced affect the appearance
of post-traumatic stress disorder in the year following
discharge. The authors use an up-to-date and valuable set
of psychological tests, described in the article and use-
ful to the reader for planning similar studies. The results
identify a higher risk of post-traumatic stress disorder in
mothers compared to fathers (55% vs. 20%), with specific
correlations between specific experiences and emotional
reactions. In addition, they provide interesting research
cues and identification of targeted intervention to reduce
the risk of a post-traumatic stress disorder in parents of
the preterm infants [127]. In the position paper of the
Italian scientific societies of pediatric area [128], recom-
mendations are suggested regarding the important step
of the introduction of complementary feeding in pre-
term infants. The main objectives are to reduce the risk
of extrauterine growth restriction and the features of
altered body composition with reduction of free mass
and increased adiposity [129-131]. Main recommenda-
tions include to start complementary feeding between 5
and 8 months of chronological age, consider the limit of 3
months corrected age to ensure the acquisition of devel-
opmental skills allowing the consumption of solid foods,
consider multidisciplinary assessment before starting
complementary feeding in case of oral dysfunction or
comorbidities, type (included allergenic food), sequence
and speed of introduction of food, vitamins, and micro-
nutrients. Exclusive breastfeeding, mixed feeding or
standard infant formula enriched with long chain poly-
unsaturated fatty acids should be preferred for infants
without extrauterine growth restriction while extrauter-
ine growth restriction infants or who is at risk of long-
term growth failure may be fed with fortified human milk
or formula adapted for preterm infants as long as to gain
an optimal weight for corrected age.

2- HIV infection

In West Amhara, Ethiopia an unmatched case—con-
trol study from 2016 to 2020, aimed to identify deter-
minants of HIV infection among children born to HIV
positive mothers on the prevention of the mother -child
transmission program at referral hospitals [132]. The
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region is characterized by an important HIV public
health problem with a high transmission rate. The iden-
tified determinants were home delivery, mixed feeding,
poor maternal antiretroviral drug adherence, advanced
World Health Organization (WHO) clinical stage, poor
nevirapine adherence and late enrollment of the infant.
The authors conclude that Minister of Health and non-
governmental organizations should work on mobiliza-
tion of the community and awareness creation on the
important of exclusive breast feeding, drugs adherence,
on benefits of health institutional delivery as well as the
risk of homedelivery. Public health interventions are very
important tools to reduce mother-child transmission of
HIV [133-135].

3- Loeys-Dietz syndrome

Loeys-Dietz syndrome is a rare connective tissue disor-
der related to a pathogenic variant in TGFBR1, TGFBR2,
SMAD2, SMAD3, TGFB2 or TGFB3 genes. It involves
the aorta with progressive dilatation, craniofacial skel-
eton, joints, skin, and is associated with hypotonia and
motor delay [136, 137]. In a first patient [138] a trio
based Whole Exome Sequencing found a novel, hetero-
zygote, missense, de novo variant in the TGFBR2 gene. In
a second patient [138], with a suspicious family history,
a genetic panel for connective tissue disorders identified
a pathogenetic variant in TGFB3 gene. Only in the first
male patient the aortic aneurysm progressed despite of
a low-dose angiotensin receptor blocker therapy, while
the second female patient showed no aortic abnormali-
ties. An early diagnosis of Loeys-Dietz syndrome implies
a potential modification of the natural history of the dis-
ease with early interventions on its complications [139].

4- Hyperbilirubinemia

A meta-analysis evaluates, in case of neonatal indirect
hyperbilirubinemia in treatment with phototherapy, the
use of ursodeoxycholic acid as adjunctive therapy [140].
Ursodeoxycholic acid is classically used for the manage-
ment of cholestatic liver pathology through increased
production of bile, the removal of the most toxic com-
ponents of bile acids and additional hepatoprotective
and neuroprotective effects [141-143]. The five selected
studies from scientific literature suggest that the addition
of ursodeoxycholic acid to phototherapy could reduce
phototherapy duration by almost 18 h compared to pho-
totherapy only. It also resulted in a lower mean of total
serum bilirubin in the 48 h post-treatment, especially in
Asian countries. Two infants with isolated severe unco-
niugated hyperbilirubinemia related to Gilbert syndrome
have been reported [144]. In both infants the prolonged
indirect hyperbilirubinemia associated with the find-
ing of a mutation p.Pro364Leu in the bilirubin uridine
diphosphate-glucuronosyltransferase gene raised the
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initial suspicion of Crigler-Najjar syndrome type II. Both
infants were treated with phototherapy and phenobar-
bital, achieving a normalization of bilirubin levels at 1
and 5 months respectively [145-147]. The authors sug-
gest that in these patients the concomitant breastfeed-
ing jaundice was not a possible explanation of the clinical
picture since a brief interruption of breastfeeding was not
effective.

5- Frenotomy

In a prospective observational cohort study, Dall'Olio et
al. [148] evaluated diode laser frenotomy [149] in fifty-
five newborns with ankyloglossia with or without diffi-
cult breastfeeding. Important functional consequences
of ankyloglossia were manifested by 20 to 50% of cases
adversely affecting the nutrition and growth of the new-
born and the degree of adhesion of the mother to breast-
feeding, her psychological well-being and bonding [150,
151]. The suggestions of the clinical tools used for evalu-
ation of ankyloglossia, quality of breastfeeding, and peri-
operative pain of the newborn are useful. Short duration
of the diode laser frenotomy, minimal reported complica-
tions, short hospital stay, and positive effects on breast-
feeding, are elements in favor of the implementation of
this procedure.

6- Hypothermia

A single center, parallel-group, and no-blinded random-
ized controlled [152], has been conducted in a level III,
and academic neonatal intensive care unit in China from
2020 to 2021, to evaluate the effect of early vs. delayed
enteral nutrition on the incidence of feeding intoler-
ance and secondary outcome including the incidences of
late-onset bloodstream infection, hypoglycemia, survival
at neonatal discharge, duration of parenteral nutrition,
duration until attainment of full enteral feeds, length of
hospital stay and body weight gain, in newborns treated
with therapeutic hypothermia. Feeding strategy consisted
of minimal enteral feeding and slow speed of increasing
milk feeds. Early enteral nutrition was performed dur-
ing therapeutic hypothermia /rewarming period while
delayed enteral nutrition was performed after the thera-
peutic hypothermia phase. This study showed that the
average time of parenteral nutrition, reaching full enteral
feeds and hospital stay were shorter in the early enteral
nutrition group compared with the delayed group with
significant differences [153—155].
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Neurology. 1- Drooling; 2- Alternating hemiplegia;

3- Autism; 4- Pontocerebellar hypoplasia; 5- Vertigo; 6-
Idiopathic intracranial hypertension; 7- Pressure palsies;

8- Epilepsy; 9- Diencephalic syndrome

1- Drooling

Drooling is defined as the involuntary loss of saliva and
oral content. While most children reach the salivary con-
tinence by age 15-18 months, the persistence of drool-
ing is common in children with neurological disorders,
like cerebral palsy (CP) and is associated with oral motor
dysfunction, dysphagia, and/or intraoral sensitivity dis-
order [156]. Several therapeutic interventions are used
to reduce or eliminate drooling. These include surgery,
drugs, botulinum toxin, physical therapies to improve
sensory function, behavioral interventions, appliances
placed in the oral cavity, and acupuncture [157]. There is
no consensus on which interventions are safe and effec-
tive in managing drooling in children with CP. As the
salivary glands are controlled by the parasympathetic
autonomic nervous system, the anticholinergic drugs
are indeed widely used to reduce the volume of saliva.
Glycopyrrolate is the only oral formulation including an
anticholinergic agent approved by the United States Food
and Drug Administration to treat drooling in children
3-16 years-old which inhibits the acetylcholine recep-
tors on peripheral tissues and reduces the saliva rate
production [158]. Lovardi et al. [159] described a case
series of eighteen children (median age 17 months, range
2-36 months) with CP or genetic/malformative syn-
drome, who have been administered oral glycopyrrolate
(0.065 mg/kg/die in 3 daily doses) for drooling control.
The Drooling Impact Scale was administered at time O
and after 1 month. Results showed a significant reduc-
tion of the Drooling Impact Scale after 1 month (89 ver-
sus 61; p<0.001), with few adverse effects and an overall
response to treatment equal to 94%. Further studies are
needed to confirm these results.

2- Alternating hemiplegia

Alternating hemiplegia of childhood is an uncommon
complex disorder, which was first described in late 1960s
by Verret and Steele [160]. Alternating hemiplegia of
childhood is characterized by paroxysmal episodes of
repeated, transient paresis involving either or both sides
of the body and usually presents before age 18 months.
The diagnosis of alternating hemiplegia of childhood is
mainly clinical but may be supported by molecular analy-
sis. Although the pathophysiologic mechanism of the
disorder is partially unclear, it is well known that a rele-
vant role is played by mutations in ATP1A2 and ATP1A3
genes, which encode two different alpha subunits of the
Na+/K+ATPase transmembrane ion pump, respec-
tively [161]. Pavone et al. [162] reported on the clinical
and genetic findings of a couple of twins and a couple of
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siblings with alternating hemiplegia of childhood from
two different Italian families affected. In the twins a
pathogenic variant in ATP1A3 gene (c.2318 A>G) was
detected. In the siblings, the younger brother showed a
novel GRIN2A variant (c.3175 T>A), while the older
one carried the same GRIN2A variant, associated with
two likely pathogenetic variants in SCNIB (c.632>A)
and KCNQ2 (1870 G>A) genes, which have been impli-
cated in childhood epilepsies. This report provides
additional information about alternating hemiplegia of
childhood, showing that the variability of clinical fea-
tures is mirrored by an unexpected genetic heterogene-
ity. Clinical signs of alternating hemiplegia of childhood
usually follow a sequential pattern, in which the parox-
ysmal episodes are triggered by precipitating factors
such as environmental stress, bathing or other events.
Non-paroxysmal features include developmental delay/
intellectual disability, epilepsy, autonomic dysfunctions,
abnormal eye involvement, movement disorders, ataxia,
dystonia, and choreoathetosis [163].

3- Autism

Autism spectrum disorder is a term used to describe a
set of social communication deficits and repetitive sen-
sory—motor behaviors. It is a neurological developmen-
tal disorder, and is characterized by a complex etiology
involving genetic, environmental, and biochemical fac-
tors [164]. The autism spectrum includes several disor-
ders, such as the Autistic disorder, the Rett disorder, the
Asperger syndrome, and the pervasive developmental
disorder. Although individuals with autism spectrum
disorder are very different from one another, the dis-
order affects social interactions, verbal and nonverbal
social communication skills, as well as intelligence and
motor functions, usually originating unusual interests
and repetitive behaviors [165]. Epidemiological surveys
have shown a rapid increase in autism spectrum disorder
prevalence rate. Besides the real increase in prevalence, a
variety of other reasons may contribute to the disorder,
such as a broader definition of autism spectrum disorder,
changes in diagnostic criteria and screening tools, and
finally an increased awareness of autism spectrum disor-
der [166]. In this scenario, Salari et al. [167] conducted
a systematic review and meta-analysis from 2008 to July
2021 finalized to clarify the global prevalence of autism
spectrum disorder [159] The results show that the world
prevalence of autism spectrum disorder is 0.6% (95% con-
fidence interval: 0.4;1%), with slight differences between
Asia (0.4%), America (1%), Europe (0.5%), Africa (1%) or
Australia (1.7%). Standardized screening for autism spec-
trum disorder with ongoing developmental surveillance
continues to be recommended in primary care at 18 and
24 months of age, because autism spectrum disorder is
common, can be diagnosed as young as 18 months of age,
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and medical interventions may significantly affect neu-
rological compromise [168]. These data should be dis-
seminated by health policymakers in order to implement
appropriate planning and interventions.

4- Pontocerebellar hypoplasia

Pontocerebellar hypoplasia includes a heterogeneous
group of neurodegenerative disorders with prenatal
onset, characterized by severe microcephaly, global
developmental delay and radiological manifestation, such
as hypoplasia of pons and cerebellum [169]. At least 21
pontocerebellar hypoplasia -related genes are currently
listed in the OMIM-database and 15 types of ponto-
cerebellar hypoplasia are known, all characterized by
patients’ motor and cognitive impairment. However, the
clinical presentation can be very different, ranging from
lethal neonatal subtypes to milder variants with survival
up to adolescence [170]. The study from Bilge et al. con-
sisted of the description of different clinical and radiolog-
ical manifestations of six genetically diagnosed patients
with pontocerebellar hypoplasia, highlighting the differ-
ences in onset and progression of the symptoms [171].
The genetic mutations found in 4 out 6 cases were well
known variants that had been previously reported in the
literature, while an additional subject was homozygous
for the TBC1D23 gene mutation (c.1263+1G>A), which
was a novel variant never reported until now. Although
the last case had the same clinical features, the whole-
exome sequencing revealed compound heterozygous
mutations in the BRF1 gene, which is also associated
with cerebellofaciodental syndrome. Common problems
in pontocerebellar hypoplasia include sleep apnea, feed-
ing problems, epilepsy, movement disorders, rhabdomy-
olysis, and extremely elevated serum creatinine kinase,
especially during infections [170]. There is no definite
treatment for any type of pontocerebellar hypoplasia, and
management is supportive in all types and subtypes.

5- Vertigo

Vertigo is a disorder of space sensitivity characterized by
an illusory and unpleasant sensation of body movement
toward the environment or vice versa. Vertigo is charac-
terized by different clinical features, therefore it is often
difficult for the single physician to identify its etiopatho-
genesis, especially when the vertigo is the only clinical
presenting sign [172]. Compared to adults, vertigo is not
so common in children and adolescents. Indeed, while
adults surveys reported a one-year prevalence of 23%
for unspecified dizziness and 5% for vestibular vertigo,
in pediatric patients a prevalence of only 0.4% for non-
specific dizziness, 0.03% for peripheral, and 0.02% for
central vestibulopathy is reported [173]. Nevertheless, it
is a common reason for emergency department presen-
tation, both alone or associated with other symptoms.
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Pellegrino et al. [174] reported on the etiopathology of
neurological vertigo in childhood and adulthood, high-
lighting the characteristics which may lead clinicians to
a proper diagnosis, and proposed a diagnostic algorithm
to support the approach to patients with isolated vertigo,
both in pediatric and adult age. The most common cause
of isolated vertigo in the pediatric population is vestibu-
lar migraine, followed by benign paroxysmal vertigo in
childhood. Other causes of vertigo are orthostatic hypo-
tension, vestibular neuritis and vestibular paroxysmia,
neurovascular diseases, tumors and demyelinating [175].
Authors underline that the outcome of most neurologi-
cal vertigos in childhood is good, in contrary to what is
reported in adults.

6- Idiopathic intracranial hypertension

Idiopathic intracranial hypertension is very rare in the
pediatric age, and etiology is still largely unknown. Del
Monte et al. [176] presented a case report of an 8-month
old male affected by idiopathic intracranial hyperten-
sion, and provide discussion on what literature suggests
about optimal management also including the therapeu-
tic strategies in idiopathic intracranial hypertension. The
presented case was admitted with vomit, anorexia, irri-
tability and bulging anterior fontanel. Brain magnetic
resonance and cerebrospinal fluid analysis were nega-
tive. After diagnosis and treatment with acetazolamide
and corticosteroids, progressive resolution of symptoms
was observed. Pseudotumor cerebri syndrome is a rare
condition characterized by elevated intracranial pres-
sure, normal cerebrospinal fluid analysis in the absence
of intracranial lesions on neuroimaging. Most common
type of pseudotumor cerebri syndrome in both children
and adults is the primary type known as idiopathic intra-
cranial hypertension [177]. Secondary types can result
from vascular malformations, underlying systemic con-
ditions or drugs. Female gender, obesity, and polycystic
ovary represent risk factors for idiopathic intracranial
hypertension in adolescents, but not in younger ones
[178]. Clinical manifestations of idiopathic intracranial
hypertension vary with age. In pediatric populations,
symptoms are often unspecific, including vomiting,
headache, irritability, hyporeactivity, anorexia, sleep dis-
ruption, head tilting, papilledema and bulging fonta-
nelle in infants. Based on adults’ treatment guidelines,
also in children the drug of choice is acetazolamide, that
could be associated with intravenous corticosteroids if
severe visual impairment is present as well. So far, the
moment, acetazolamide alone is preferred because of
fewer side effects. Most common complications of idio-
pathic intracranial hypertension are vision loss and
relapse, especially in the first 18 months after diagnosis
[179]. Early diagnosis, treatment and strict follow-up of
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complications may help in reducing the risk of relapse
and may prevent vision loss.

7- Pressure palsies

Karlinsky et al. [180] reported their experience about
an unusual case of hereditary neuropathy with liability
to pressure palsies (HNPP) who had limping as a major
presenting symptom. HNPP is an autosomal dominant
disease characterized by recurrent, episodic demyelinat-
ing neuropathy caused by 17p11.2 chromosomal dele-
tion encompassing the PMP22 gene. The onset is acute,
usually in adulthood, and involves a single nerve, most
frequently peroneal and ulnar, with a non-painful focal
sensory and motor neuropathy [181]. The onset in chil-
dren most commonly involves peroneal nerve palsy and
brachial plexus palsy [182]. Other signs are previous atro-
phy, focal weakness or sensory loss, reduction of tendon
reflexes and mild to moderate pes cavus foot deformity
[183]. The definitive diagnosis is provided by genetic
analysis, and treatment is mostly supportive. Prognosis
is good with an expected full recovery within months or
days in best case scenarios. In rare cases a persistence
of severe symptoms is reported. Since presenting phe-
notypes can be extremely variable, the authors describe
their experience that led to the identification of 3 addi-
tional cases within the pedigree, providing family mem-
bers with an accurate genetic counseling.

8- Epilepsy

Febrile infection-related Epilepsy Syndrome (FIRES) is
an uncommon but severe disorder manifesting a prior
febrile infection starting between 2 weeks and 24 h
before the onset of the refractory status epilepticus with
or without fever at the onset of status epilepticus. Symp-
toms of FIRES had been previously named as “acute
encephalitis with refractory, repetitive partial seizures”
or as “fever-induced refractory epileptic encephalopathy
in school age children” In this literature review, Pavone
et al. [184] presented two cases with FIRES and dis-
cussed about this rare even though severe disorder. Both
cases presented with the classical FIRES symptoms and
reported moderate-severe cognitive impairment and per-
sistence of seizures. Clinical manifestations of FIRES are
focal seizures in the acute phase with possible secondary
generalization, sometimes associated with pallor, apnea,
and cyanosis [185]. Current guidelines for diagnosis of
FIRES are not yet available [186]. Different treatment
options have been reported, usually suggested during the
second phase of the disease. Most used drugs are intra-
venous benzodiazepines as midazolam, clonazepam,
lorazepam and diazepam in association with standard
anticonvulsant drugs, as oral levetiracetam, valproic acid,
and lacosamide [186]. Alternative therapeutic strategies
are ketogenic diet immunomodulatory and intravenous
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steroids at high-dose or immunoglobulins, plasmapher-
esis and other agents [187]. Clinical outcomes usually see
the persistence of seizure episodes, intellectual disability
or, in more severe cases, vegetative state [188]. FIRES is
an uncommon and not yet totally understood entity.
Since many aspects of this disease such as pathogenesis
and treatment still need to be clarified, further future
studies are needed. Epilepsy is a common and serious
multifactorial neurologic disease with a strong genetic
component [189]. Ghazala et al. [190] investigated the
SCN1A-A3184G polymorphism among Egyptian chil-
dren and adolescents with non-lesional epilepsy con-
ducting a prospective case-control observational study.
Neuronal voltage-gated sodium channels are involved
in the generation and propagation of the action poten-
tials within the neurons, acting on membrane perme-
ability to sodium ions that allows ions diffusion down
an electrochemical gradient till the sodium equilibrium
potential [191]. There is evidence about the role of the
neuronal voltage-gated sodium channels polymorphisms
in the epilepsy pathogenesis that causes a spectrum of
epilepsy syndromes. For this reason, sodium-channel
blockers such as carbamazepine, oxcarbazepine, phe-
nytoin, lamotrigine, lacosamide and lidocaine are some
of the most common therapeutic options for epilepsies
due to genetic channelopathies. The SCN1A-A3184G
(p.Thr1067Ala) polymorphism has been suggested to be
linked with the epilepsy risk in several non-Caucasian
populations [192]. In their study, the authors extracted
and analyzed genomic DNA controls and cases. Results
of the study report insignificant differences between
epilepsy cases and the control group regarding the fre-
quency of SCN1A-A3184G genotypes and allele. Authors
also suggest that the identification of SCN1A-A3184G
genotypes might help to choose the most suitable antiep-
ileptic drugs. Further studies on a larger scale are needed
to better clarify the matter.

9- Diencephalic syndrome

Trapani et al. [193] provide relevant insights on the dien-
cephalic syndrome, a rare childhood disease causing fail-
ure to thrive. They presented three children who were
admitted for progressive weight loss. Diencephalic syn-
drome is provoked by a hypothalamic dysfunction caused
by a tumor that may involve thalamus/hypothalamus and
optic chiasm [194]. Presenting symptoms of diencephalic
syndrome may be unspecific. Most common features
are severe emaciation with normal caloric intake, loco-
motor hyperactivity and euphoria, pallor without ane-
mia, hypoglycemia and hypotension [195]. Neurological
symptoms typically appear later and include nystagmus,
strabismus and visual loss; intracranial hypertension
causing recurrent vomiting can be also present, with-
out signs of psychomotor impairment. Diagnosis can
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be tricky due to the non-specific signs of presentation.
Gold standard for radiological detection of brain mass
is magnetic resonance. Since surgical removal is not
always feasible, chemotherapy based on vincristine, car-
boplatin and/or etoposide is one of the main therapeutic
options [196]. The first case is a 26-month-old boy with
persistent failure to gain weight despite adequate caloric
intake, no gastrointestinal or other symptoms and nega-
tive blood exams about possible malabsorption or vita-
min deficiencies. Hormone evaluations and other organ
functions were also normal. Brain magnetic resonance
was finally performed and detected a large low-grade
astrocytoma located in the supra-sellar region. The sec-
ond case is a 14-month-old girl admitted for poor weight
gain, with normal caloric intake. Same investigations
were conducted, as well as a brain magnetic resonance
showing supra-sellar mass involving hypothalamic-pitu-
itary region, later identified as a low-grade astrocytoma.
Finally, the third case is a 16-month-old male who was
admitted for severe failure to thrive. After initial diagnos-
tic workup, in the suspicion of diencephalic syndrome,
brain imaging identified a large multilobate pseudo-cys-
tic suprasellar lesion in the hypothalamic-pituitary and
chiasmatic region. Biopsy of the lesion led to histological
diagnosis of pilomyxoid astrocytoma. In this interesting
series authors clarified useful elements for the identifica-
tion of this uncommon syndrome in which subtle pre-
senting symptoms can often lead to a delayed diagnosis.

Oncology. 1- Care burden

1- Care burden

X 400.000 children and adolescents between ages of
0 and 19 each year. The most common types of child-
hood cancers include leukemias, brain cancers, lym-
phomas and solid tumors, such as neuroblastoma and
Wilms tumor [197]. Scientific advancement has led to an
increase in the survival rate of children with cancer and,
as a result, living with cancer affects different aspects
of life of these children and their caregivers [198]. Cha-
ghazardi et al. [199] determined the level of care burden
and the factors associated with it among the caregivers
of children with cancer, and have highlighted that the
majority of caregivers experience moderate to high care
burden. Following the diagnosis, caregivers have to face
several challenges such as ignorance, instability, anxiety,
helplessness, confusion, and stress. High care burden can
affect the quality of care provided to the patient and thus
exacerbate their condition, leading to an increase of care
burden in a vicious circle [200]. For this reason, identify-
ing and helping caregivers with care burden play a crucial
role in improving the quality of care to affected children.
Authorities need to take family-centered measures to
reduce the caregiver burden, referring low-income care-
givers to support organizations, providing counseling
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services, and holding training workshops on caring for
children with cancer.

Pneumology. 1- E-cigarettes; 2- Cystic fibrosis

1- E-cigarettes

Electronic cigarettes are devices that heat liquid sub-
stances that may contain nicotine that can substitute
burned cigarettes. Virgili et al. [201] presented the effects
of e-cigarette use on health and pointed out the potential
damages arising also from second- and third-hand expo-
sure to smoke. Even though e-cigarettes are considered
to be less harmful than burned cigarettes, the Center for
Disease Control and Prevention defines them as unsafe
and potentially dangerous for brain development and
increasement of risk for addiction [202]. Damages of vap-
ing on the respiratory system are analogous to the ones
of smoking: chronic inflammation of bronchial mucosa
and lung epithelium injury are typically observed. Due
to the increasing popularity of vaping products, a new
type of lung damage has been described: E-cigarette or
Vaping Associated Lung Injury (EVALI). The diagnosis is
made after the exclusion of all other potential causes of
lung injury when pulmonary infiltrates are found at chest
imaging in patients using e-cigarettes and related prod-
ucts 90 days prior to symptom onset [203]. Symptoms of
presentation are usually cough, dyspnea and tachycardia
and chest imaging usually shows ground glass appearance
or dense consolidations. Therapy is based on antibiotics
and steroids and, when needed, high-flow oxygen ther-
apy, noninvasive ventilation or mechanical ventilation
[204]. Effects on the cardiovascular system include myo-
cardial infarction, hypertension and tachycardia. Neu-
rological effects are the ones observed in nicotine users
and include craving and withdrawal symptoms. Gastro-
enteric effects are an increased risk for gastro-esophageal
reflux and for esophagitis exacerbations. Overall, due to
its various harmful effects, vaping could be useful only
if used as a smoking-cessation device. It is important for
institutions to keep restrictions and prevention strategies
and for educators and pediatricians to increase aware-
ness in children and their families. During the last years
the use of E-cigarettes has increased dramatically in Italy
[205]. Casamento Tumeo et al. [206] described a case of
E-cigarette or EVALI in a 15-year-old girl. The girl pre-
sented to the emergency room with severe dyspnea and
a SatO2 of 75% and chest auscultation revealed bilateral
wheezes with prolonged expiration. After admission,
oxygen supplementation was started and a chest tomog-
raphy was performed, showing central ground glass
pattern with peripheral sparing. She was started on anti-
biotic therapy with clarithromycin and ceftriaxone. High
Flow Nasal Cannula, systemic steroid and nebulized sal-
butamol, ipratropium and corticosteroids. The girl had
a history of asthma and multiple allergies and she was a
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tobacco and E-cigarette smoker. Dyspnea started 4 days
before the admission to the emergency department, but
no fever or cough were present. Prior to admission, anti-
biotic therapy was prescribed with no improvements.
After admission and initial treatments, further examina-
tions were performed. Among them, pulmonary function
tests showed a restrictive pattern, without bronchodila-
tor reversibility. Diagnostic criteria for identification of
EVALI include the use of e-cigarettes 90 days prior to
the onset of symptoms accompanied by specific radio-
logical findings (typically ground glass opacities at chest
tomography) [207]. EVALI is more common in patients
with underlying asthma [208]. Even if its cause is still not
yet known, in recent years, Vitamin E has been reported
in the broncho-alveolar lavage of patients affected by
EVALL thus identifying it as possible pathogen [209].
Since its relatively recent spread, the use of E-cigarette
still needs to be studied in order to better understand the
impact and potential damages on health.

2- Cystic fibrosis

Cystic fibrosis (CF) is a life-limiting autosomal recessive
disorder due to variants in the Cystic Fibrosis Trans-
membrane Conductance Regulator (CEFTR) gene. CFTR
protein is responsible for chloride ion transport across
apical epithelial cells in tissues of the airway, intestine,
pancreas, kidney, sweat gland, and male reproductive
tract [210]. Nowadays, CFTR modulator therapies, tar-
geting the basic CF molecular defect, have been devel-
oped for specific CFTR variants and are associated with
an improvement in health outcomes, including respi-
ratory function, nutritional status and enhanced qual-
ity of life. The quality of life and the survival of patients
with CF significantly improved since these drugs have
been available and several progresses are being made in
the development of such drugs [211]. Nevertheless, lung
disease remains the most common cause of death in CF
patients and symptomatic mucolytic drugs are crucial for
reducing secretion build-up, preventing infections and
slowing lung damage. Terlizzi et al. [212] have summa-
rized the current knowledge on dornase alfa (DNAse) in
the treatment of CF lung disease, showing the positive
effects of this drug on lung ventilation homogeneity. To
date DNAse is the only mucus degrading agent that has
proven efficacy in CF [213], by reducing the number of
pulmonary exacerbations and improving Forced Expira-
tory Volume in the 1st second and lung clearance index
in patients with CF, in the absence of significant side
effects. That is why an early use would be desirable in CF
children from 6 years of age, especially in the presence of
an abnormal lung clearance index.
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Conclusions

Over the past year, advances in epidemiology, patho-
physiologic mechanisms and prevention, have deepened
our understanding of pediatric diseases. We think that
developments achieved in 2022 can guide to improve and
expand the horizon of care for children.
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