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Contextual Errors in Medical Decision Making:

Overlooked and Understudied.
Weiner SJ, Acad Med. 2016 May;91(5):657-62.
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The good physician treats the
disease; the great physician
treats the patient who has the
disease.

~ William Osler
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‘inattention to patient context
is an underrecognized cause
of medical error
("a contextual error

was found in 41% of visits"),

detecting its presence (V-
usually requires
listening in on the visit,
and that it has




Not to consider the pathogenesis is a frequent error
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Early wheezing phenotypes and cognitive development of

3-yr-olds. Community-recruited birth cohort study
Jedrychowski W. Pediatr Allergy Immunol. 2010;21:550-6

Mental Development Index

110 - at age 3 yrs
v'Birth cohort (n=468). 100-1 ~104.3
80 -
v : deficit of eficit o
ov\é\i'hfeiig’lrng %Qrz’r.oms 70- “scores s
60 - scores
v'Cognitive status jg ]
of children at the age of 3 yr |
with the Bayley Mental 30 ~
Development Index (MDI). 20 -
10 -
0

never only in months persistent
0-12 or 0-24
13-24




Early wheezing phenotypes and cognitive development of

3-yr-olds. Community-recruited birth cohort study
Jedrychowski W. Pediatr Allergy Immunol. 2010;21:550-6

Mental Development Index

Cognitive deficit in very young  ''°- at age 3 yrs
children may be related to lower !°- ' 104.3 101 .6

. . an -
lung function attributed to 97.5
persistent wheezing, which S deficit of
reducing oxygen supply would Cseores.
affect rapidly developing brain. 50 . -
30 1 t &7
20 - ot
10 7 Free Radicals Cell with
O f-.:ta::.klwg Cell Oxid a*n:'f’c Stress
never only in months persistent
Two weeks One year Two years 0_12 or 0_24
Selenium may be protective 13-24




Early wheezing phenotypes and cognitive development of

3-yr-olds. Community-recruited birth cohort study
Jedrychowski W. Pediatr Allergy Immunol. 2010;21:550-6

Mental Development Index

110 - at age 3 yrs
v Birth cohort (n=468). 041043 401
m - ® 975
80 -
v'"Wheezing symptoms deficit of deficit of
over first 2 years. 70- “scores 4o Mot
60 -
v'Cognitive status %07 ;
: _ nesiu
of children at the age of 3 yr 40 ;?gzl:ni:lr:‘
with the Bayley Mental 30 - i
Development Index (MDT). 20 ~ Mo
10 - ] vitamin D
0
never only in months persistent
0-12 or 0-24
13-24




Early wheezing phenotypes and cognitive development of

3-yr-olds. Community-recruited birth cohort study
Jedrychowski W. Pediatr Allergy Immunol. 2010;21:550-6

Selenium status in pregnancy Mental Development Index
influences children's cognitive 110 -‘ at age 3 yrs
function at 1.5 years of age. = =~ - 1Nn4 3

Skroder HM, Clin Nutr. i “}‘j: 101.6 97 5
2015,;34(5):923-30. el :
Low prenatal selenium status is S deficit n* >
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Il COVID-19 ha "invecchiato” il cervello degli adolescenti
09.09.2024 | Popular Science

+ 4,2 anni nelle femmine

*La corteccia cerebrale, che si assottiglia normalmente con l'eta, anche negli adolescenti.
Stress cronico e difficolta quotidiane accelerano I'assottigliamento della corteccia,
aumentando il rischio di sviluppo di disturbi neuropsichiatrici e comportamentali.

Corrigan NM, COVID-19 lockdown effects on adolescent brain structure suggest accelerated maturation that is more
pronounced in females than in males. Proc Natl Acad Sci U S A. 2024 Sep 17:121(38):e2403200121.



Incidence of cognitive impairment and dementia after
hospitalisation for pneumonia:

a UK population-based matched cohort study.
Chalitsios CV, ERT Open Res. 2023 May 9;9(3):00328-2022.

aHR of cognitive impairment and dementia
within 1 year of hospitalisation for pneumonia

v'55 808 persons hospitalised 2.0 1

with pneumonia pneumonia

between 1 July 2002 o o o 1.89

and 30 June 2017 i*\l‘\m (95% CI 1.75-2.05)

v'206 168 controls & & 2 1.0 peeee the size of effect was stronger
matched by sex, ° o o in people between 45 and 60 years old

age and practice. lﬂl"mm (p-value for interaction <0.0001).
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v'55 808 persons hospitalised
with pneumonia pneumonia

between 1 July 2002
and 30 June 2017
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Early childhood lower respiratory tract infection
and premature adult death from respiratory disease

in Great Britain: a national birth cohort study.
Allinson JP, Lancet. 2023,;401:1183-1193.

v'association between

LRTT during early childhood
(age <2 years, n= 5362)

and

v'death from respiratory disease
from age 26 through 73 years

cortesia dr. Martino Barretta

2.0 -

aHR of DYING from respiratory disease

by age 73 years
gmﬁzn 1.93
J (95% CT 1.10-3.37;
L p=0.021)

early death

—J

who had 2 1 LRTI during early childhood
than those with no LRTI



Early childhood lower respiratory tract infection
and premature adult death from respiratory disease

in Great Britain: a national birth cohort study.
Allinson JP, Lancet. 2023,;401:1183-1193.
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The role of respiratory syncytial virus- and rhinovirus-
induced bronchiolitis in recurrent wheeze and asthma-

A systematic review and meta-analysis.
Makrinioti H, Pediatr Allergy Immunol. 2022 Mar;33(3):e13741.

v'38 cohort studies
v'infants with bronchiolitis

Source OR (95% CI)
Schauer et al. ey 12.10[3.22; 45.54]
Chung et al. m 2475 [2.69; 227 .61]
Kristjansson et au. 1.99[0.56; 7.09]
Tian M et al. 433[2.98; 6.31]
Bertrand P. et al. 1.00[0.13; 7.45]
Sigurs et al. 28.11[3.50; 225.70]
BontL. et al. 18.75[3.94; 89.13]

Total 6.86 [2.20; 21.35]
Prediction interval (80%-PI) [1.27; 37.01]
Heterogenetty: zg =14.15 (P = .03), I? = 58%

OR of recurrent wheeze
post RSV-bronchiolitis
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The role of respiratory syncytial virus- and rhinovirus-
induced bronchiolitis in recurrent wheeze and asthma-

A systematic review and meta-analysis.
Makrinioti H, Pediatr Allergy Immunol. 2022 Mar;33(3):e13741.

v'38 cohort studies
v'infants with bronchiolitis
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Assessing the strength of evidence for a causal effect
of respiratory syncytial virus lower respiratory tract
infections on subsequent wheezing illness:

a systematic review and meta-analysis.
Brunwasser SM, Lancet Respir Med. 2020 Aug,8(8):795-806.

THE LANCET
Respiratory Medicine

v'35 studies estimated the direct
effect of RSV-LRTI on wheezing
illnesses (exposure studies)

v'8 studies evaluated the effect /
of RSV immunoprophylaxis (
(immunoprophylaxis studies).

<*Infants who were not protected with RSV
immunoprophylaxis tended to have higher odds
of subsequent wheezing illness, as we would
expect if RSV-LRTI were causal,

but the effect was not significant

(OR, 1.21,95% CI 0.73-1.99).

<*Qur findings do not support
basing policy decisions on

an assumption that prevention

of RSV-LRTI will reduce recurrent
chronic wheezing illnesses.
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Viral-mediated inhibition of antioxidant enzymes
contributes to the pathogenesis of severe respiratory

syncytial virus bronchiolitis.
Hosakote YM, Am J Respir Crit Care Med. 2011 Jun 1;183(11):1550-60.

..~ RSV infection induced a
| £ - significant decrease in the
<o expression and/or activity of:

v’ Superoxide dismutase 1 (SOD 1),
SOD 2, SOD 3, catalase, glutathione
peroxidase, and glutathione

S-transferase, S (@
as well as NF-E2-related factor 2 g B8 \XX/
(Nrf2 )expression, }»SOD, o,
measured in murine bronchoalveolar UHOy A Wior
lavage, cell extracts of conductive . catalase, crsoso
airways, and/or in human GSSG NADPH
nasopharyngeal secretions. ‘ Pglutathione S-transferase,

v’ Antioxidant enzyme activity and
markers of oxidgtive cell in?;ur'y °g|uTaTh|one peroxidase Y
were measured in either murine in murine lungs
bronchoalveolar lavage or - and > 2 Vel
nasopharyngeal secretions. L" in the airways of children 7 \

with severe bronchiolitis.



Viral-mediated inhibition of antioxidant enzymes
contributes to the pathogenesis of severe respiratory

syncytial virus bronchiolitis.
Hosakote YM, Am J Respir Crit Care Med. 2011 Jun 1;183(11):1550-60.

,,,,.(..nf:wf'ﬁﬁ:m"E'--‘-Concentr‘ations of the oxidative stress markers in nasopharyngeal secretions (NPS)
~%® " of infants with naturally acquired respiratory syncytial virus (RSV) infections.
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Viral-mediated inhibition of antioxidant enzymes
contributes to the pathogenesis of severe respiratory

syncytial virus bronchiolitis.
Hosakote YM, Am J Respir Crit Care Med. 2011 Jun 1;183(11):1550-60.
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Viral-mediated inhibition of antioxidant enzymes
contributes to the pa'rhogenesis of severe respiratory
syncy‘rlal virus bronchiolitis.

Hosakote Y @\Care Med. 2011 Jun 1;183(11):1550-60.
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Oxidative and antioxidative status

of children with acute bronchiolitis.
Dundaroz R, J Pediatr (Rio J). 2013 Jul-Aug;89(4):407-11.

Total Oxidative Status (TOS)
umol H,O, in plasma
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Oxidative and antioxidative status

of children with acute bronchiolitis.
Dundaroz R, J Pediatr (Rio J). 2013 Jul-Aug;89(4):407-11.

(umol H,O, eqv/L)

-2.00

S5a0, was inversely correlated with
Total Oxidative Status (TOS) H202

Sa0,

ANTIOXIDANTS

r = —0.476, p<0.05

.00 97.50




Oxidative and antioxidative status

of children with acute bronchiolitis.
Dundaroz R, J Pediatr (Rio J). 2013 Jul-Aug;89(4):407-11.

healthy children K

o

v 31 children with
acute bronchiolitis
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» INTERCOSTAL RECESSIONS
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> TRACHEAL TUGGING
» CYANOSIS
» ABNORMAL ARWAY NOISES

v'39 healthy children

Conclusion:
The balance between oxidant and antioxidant systems is disrupted

in children with moderate bronchiolitis, which indicates that this stress
factor may have a role in the pathogenesis of the disease.
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of children with acute bronchiolitis.
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Conclusion:

The balance between oxidant and antioxidant systems is disrupted
in children with moderate bronchiolitis, which indicates that this stress
factor may have a role in the pathogenesis of the disease.



Relationship among serum selenium levels, lipid

peroxidation, and acute bronchiolitis in infancy.
Gurkan F, Biol Trace Elem Res. 2004 Aug;100(2):97-104.

v 34 infants with
acute bronchiolitis

v'25 age-matched
healthy controls

v'serum malondialdehyde
(MDA) and selenium (Se)
levels f/éfg

\ /;/
voccurrence and severity

of acute bronchiolitis
in children.

Correlation between serum Se and MDA
levels in children with acute bronchiolitis.

*

r=-0.85; p<0.001

Selenium (mcg/L)




Relationship among serum selenium levels, lipid

peroxidation, and acute bronchiolitis in infancy.
Gurkan F, Biol Trace Elem Res. 2004 Aug;100(2):97-104.

ﬂm‘ { Blood was taken again from the children with } &
bronchiolitis at 2 mo after discharge from the hospital. | '
J A{:ute\"l'usthrﬂnchinlitis Control P
Bronchiolitis Stage (n=25)
{(n=34) (n=34)

Male/female ratio 22/12 22/12 16/9 NS
- Age (months) 9.0+6.8 9.0+6.8 11.548.9 NS
7@ [ Se (meg/L) 31.7428.9 68.4+26 4 14542194 <0.001%, <0.001"
" MDA (amol/ml) 42425 1.440.8 07£02] <0.001° <0.001°

Clinical score 6.8+£18 0 0 <0.001

Note: Age, Se, MDA, and score values ake expressed as meantSD. NS = not significant.

2 Between acute and postbronchiolitis stages. JMJ;“& Recurrent ASTHMA & COPD

b Between acute bronchiolitis and controls. Wheezing

=" Bronchitis éjf« 73 yrs ?




Early-life respiratory infection: How do we react to this red flag?
Bush A, Pediatr Pulmonol. 2024 Jun;59(6):1817-1819.

We suggest the following should at least be considered:

1. Measure micronutrient status in all babies at high risk (e.g.,preterm delivery) and supplement those who are deficient.
2. Measure micronutrient status and supplement as above in all babies and infants admitted to hospital with bronchiolitis.

TABLE 1 Biological effects of different nutritional components.

Vitamin B Vitamin C  Vitamin D ( Vitamin E  Magnesium Selenium Zinc ) Phytochemicals

Antiviral activity v v
Immune modulation v v v v v v v v
Anti-inflammatory v v v v v v v v
Auto-immunity prevention ? < ? ? o o v
Antioxidant effect v v v v v v v v
Anti-thrombotic effect v v v v v
Endothelial protective v v v v v v v
Cytoprotective & organ damage prevention v v v v v v
Antiarrhythmic effect MM,W/L/L v v ? v
Antidepression effect v v ? ? v v
Microbiome v v v ? ? v
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Unconjugated bilirubin is associated with protection

from early-life wheeze and childhood asthma.
Turi KN, J Allergy Clin Tmmunol. 2021 Jul;148(1):128-138.

@ Unconjugated bilirubin is associated with protection from early-life wheeze and
childhood asthma
0 o — N
/" Discovery "\ I UcB& s related ¢ 8 :
Cohort % : 3§ getabolites = 8
371 £3
R -
ANTIOXIDANTS Ve . °5
\__ Plasma __/ ¥ 5
: Plasma UCB abundance
v'3 birth cohorts — (normal physiological range)
eplication i
ol ool Cohort 1 indirect|bilirubin
plasma metabolome %%%
and early-life wheeze -
y 1 Year \yCBJ
\ Plasma ) _\e\‘& A b 4,%.
(Replication \o‘i <4 "‘%:%@
COhOFt 2 [Other metabolite: (;;-»‘ : =——
o . oo . 4 Ve eactlvepx en
higher plasma unconjugated bilirubin %%i 88, 5 o8 o pmiad™ >
(UCB) levels were associated with o *v
fewer wheezing episodes. \_Plasma_) N

. »
*UCB: Z,Z Unconjugated Bilirubin e




Bilirubin: The yellow hormone?
Vitek L, J Hepatol. 2021 Dec;75(6):1485-1490.

<lower incidence of diseases of civilisation: @

“»cardiovascular diseases,

»individuals with a chronic
mild unconjugated
hyperbilirubinemia,

a typical sign of

<+arterial hypertension,
“»diabetes,

“+obesity,

<*metabolic syndrome,

“»*certain cancers,

“*autoimmune diseases,

<*neurodegenerative diseases. v
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Oligoelements & Polyphenols as non-specific antivirals
- and in general health

. 5”|°C3Ph°"3 Transcription factors involved in the process
gy |, » of converting, or transcribing, DNA into RNA.
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<*Pollution is the largest environmental cause of disease
and premature death in the world today.

“*Diseases caused by pollution were responsible
for an estimated:

Sintomi della

*9 million premature deaths in 2015—
E— . —

Landrigan PJ, The Lancet Commission on pollution and health. Lancet. 2018 Feb 3;391(10119):462-512.



How Much Pollution Do We Breathe Every Day?

= :
we're breath around:

we breathe between 4.5-42 5L 220 million Tiny PM2 5

of air per minute — :
(depending on the activity we're doing) ' pC(r'TI CleS every dCly,

Human hair
50-70 microns in diameter

‘ just over 2,500 per second.

I |
‘( organic compounds,

g S~ ‘ metals, etc. &
y <2.5 microns in diameter

\ @ PM10
\ Dust, pollen, mould, etc.

<10 microns in diameter Looking at their weight, in one day we're breathing 622 micrograms

;&J of PM2.5! about the equivalent of 1/20th of a grain of rice.

———————————————————————————————————

1 day’s worth of PM2.5

Fine beach sand

a0 r ons in diameter . '
nierens n game in other words: we're

/r: “ . breathing a grain of rice's
__________________________ - worth of PM2.5 pollution
US Burleau of Laborl Statistics 3 week’s worth of PM2.5 every three weeks.

Source: US EPA




A work group report on ultrafine particles
(American Academy of Allergy, Asthma & Immunology):

Why ambient ultrafine and engineered nanoparticles
should receive special attention for possible adverse

health outcomes in human subjects.
Li N, J Allergy Clin Immunol. 2016;138(2):386-96.

Coarse (€10 pm Fine (€2.5pm)  Ultrafine (0.1 pm
7 o c: T R e -

e ]
Lower Airway
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* Residential activities (heating, y Atherosclerosis \
$ s 7 o 2
< o s .h

cooking, using printers, efc.) Uttrafine | Ischemic heart disease
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* Industrial processes
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5 Traffic emissions )
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Nuclear factor
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Lung fibrosis




A work group report on ultrafine particles
(American Academy of Allergy, Asthma & Immunology):

Why ambient ultrafine and engineered nanoparticles
should receive special attention for possible adverse

health outcomes in human subjects.
Li N, J Allergy Clin Immunol. 2016;138(2):386-96.

Generation of oxidative stress by
ambient UFPs and its role in allergic
airway inflammation and aging diseases.

&

UFPs carry a large amount of Organic ctoxification | cvpial ]
Carbon (OC), including Polycyclic Aromatic @ e
Hydrocarbons (PAHSs) which stimulates — axe

ROS production and are trasformed ﬁ

by Phase II enzymes in Quinones.

S *~*
Nuclear factor (erythroid-derived 2)-like 2 (Nrf2) defends
cells against oxidative injuries by binding to the antioxidant

hrwa Immune ce ll{ g, DC,
response element (ARE) together with other transcription E""“T“”“‘“S “"“ﬁ"l”‘“g“f”’”‘“‘m‘”
factors in the promoters of antioxidant and phase IT enzymes, Inflanmatory response Altered imumme response

leading to activation of effective protective mechanisms. \”‘9“ ‘/

coronary heart disease- cancer - non communicable diseases



Incluso 'ambiente intrauterino

Thorax 2000;55:1063-1067

Paediatric origins of adult lung diseases + 4

Tobacco related lung diseases begin in childhood

PN'Le Souct ‘prematurity

*low birthweight

nnnnnnnnnnnn
ICE)

"""""" LB e -worse lung function
‘respiratory infections
‘asthma

*chronic obstructive pulmonary disease



Maternal and grandmaternal smoking patterns are

associated with early childhood asthma.
Li YF, Chest. 2005;127(4):1232-41.

v 338 children with

asthma diagnosed
in the first
5 years of life

v 570 control
subjects

OR for asthma in the first 5 years of life

A, Y

Smoking Grandmaternal  Grandmaternal
mother only smoking during and maternal
only the mother's fetal smoking

period



Long-term exposure to third-hand smoke could
accelerate biological aging via mitochondrial dysfunction:

Evidence from population and animal studies.
Jiang W, J Hazard Mater. 2024 Oct 4,480:136061.

v'third-hand smoke
(THS) exposure

residual fobacco smoke
pollutants that adhere
to surfaces such as walls,
furni’rure, and clothing.

—— Thlrdhand Smoke
E X

{ k o
u i

Nicotine = ©>Q @

>B|olog|cal Age in 986
hon-smoking participants
mean age 40 + 8 yrs

Courtesy of Dr. Luigi Terracciano

»exposed individuals exhibiting an average
increase in biological age
of 3.04 years

compared to their

unexposed counterparts
(p < 0.05).

»Proteomic analyses identified MRPL2 as a
pivotal protein in THS-induced aging, linking
its expression to mnTochondmal dysfunchon
and oxidative stress. -

FREE
RADICALS



Long-term exposure to third-hand smoke could

accelerate biological aging via mitochondrial dysfunction:

Evidence from population and animal studies.
Jiang W, J Hazard Mater. 2024 Oct 4,480:136061.

v'third-hand smoke
(THS) exposure

residual fobacco smoke
pollutants that adhere
to surfaces such as walls,
furniture, and clothing.

= Thirdhand Smoke Eé
2 4% . B Nicotine=d)? =@

»Biological Age in 986
non-smoking participants
mean age 40.22 (8.29) yrs

Courtesy of Dr. Luigi Terracciano
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2° errore: Non utilizzare tutti i sistemi di comunicazione
e di educazione per favorire
I'allattamento al seno nei primi mesi di vita

Systematic

Feviews Metoanalyses “*Non-breastfeeding practices are a significant
risk factor for RSV hospitalization.

"fzg Gr’fiﬂes dOf\ imPGfri; “*Exclusive breastfeeding for >4-6 months
of breastfeeding on the . g : |
incidence and severity i'gnéflqanjﬂy lowered: %gf?f‘,itf n
of RSV bronchiolitis in infants. 1. admission rates, b
2. length of stay %ﬁ? s
g F oomS
3. supplemental oxygen use, S
4. unscheduled GP visits,
5. emergency department presentation.

Mineva 6. Impact of breastfeeding on the incidence and severity of respiratory syncytial virus
bronchiolitis in infants: systematic review. Rural Remote Health. 2023 Jan;23(1):8088.



2° errore: Non utilizzare tutti i sistemi di comunicazione
e di educazione per favorire
I'allattamento al seno nei primi mesi di vita

Systematic

Reviews Meta-analyses

v'29 articles on impact

of breastfeeding on the
incidence and severity

of RSV bronchiolitis in infants.

I
- - !

”llll’ﬂﬁ FREA

Mineva 6. Impact of breastfeeding on the incidence and severity of respiratory syncytial virus
bronchiolitis in infants: systematic review. Rural Remote Health. 2023 Jan;23(1):8088.




3°: Non incoraggiare la madre nutrice,
ma ancor prima durante la gravidanza,
ad assumere tutti i tipi di verdura e frutta di stagione.

‘Chemosensory systems (taste and olfaction) are functional
before birth and continue o mature throughout childhood.

*Children live in their own flavor world, preferring foods that are high in sugar and salt
over those that are sour«.wyand bitter tasting, such as fruits and vegetables.

Flavor preferences can be ‘fine tuned' by sensory experiences beginning prenatally.

*Through exposure to the flavors of amniotic fluid and breast milk, which reflect the foods
within the mother's diet, infants become more accepting of foods within their culture

Orthonasal olfaction

Forestell CA. The Development of Flavor Perception and Acceptance:
The Roles of Nature and Nurture. Nestle Nutr Inst Workshop Ser. 2016,;85:135-43.



Dietary total antioxidant capacity in early school age

and subsequent allergic disease.
Gref A, Clin Exp Allergy. 2017,47(6):751-759

v'2359 children from the Swedish aOR of

birth cohort BAMSE = gy allergic asthma
by adolescence
Jrnrnrnrnrn

v'Dietary total antioxidant capacity 1.0
(TAC) at age 8 years estimated by
combining information on the child's diet
the past 12 months from a food
frequency questionnaire with a database 0.5 -
of common foods analysed with the O . 57
oxy:rgher(\j radical absorbance capacity P-value for trend = 0.031
meTnoa. b D@y W5

0 —,:g'é 0 ..'
v'asthma and rhinitis was based on TAC of the diet for the 31

questionnaires, and serum IgE antibodies

compared to the 15 tertile
were measured at 8 and 16 years. P

at age 8 years



Effect of fresh fruit consumption on lung function

and wheeze in children
Cook DG, Thorax 1997:52:628-633

Relationship between frequency
of consumption of fresh fruit,
salad, and green vegetables

Gnd FEVI
v' 2650 children aged 8-11 yrs o
fr'om 10 Towns i Salad (p =0.037) o I Green veg (p = 0.032)
in England and Wales S e e
W 1.84 — ; ?_,,*‘
v FE\/1 % 1.83
] 1.82 - P Fruit {p = 0.0031)
v' A food frequency questionnaire 181
1.80 -
1.]"9“ (Mewver) 1| |2 Ell t‘ll (More than é

Consumption score once daily)



4°errore :Discutere |'importanza delle vaccinazioni
con un approccio partecipativo invece che presuntivo

Give a Strong Recommendation "Tra 1

settimana ti = i
- b"\ »
dobbiamo ‘
vaccinare” v [ \

Opening the immunization conversation with

a presumptive approach (approccio presuntiv) rather than . & AR
a participatory approach (aproccio partecipative) 2 ™
(e.g., saying "We have to do some shots," rather than asking,

"What do you want to do about shots?") can dramatically decrease resistance
to vaccine recommendations. Opel DJ, TAMA Pediatr. 2013;167(11):1065-1071.

% vaccine-hesitant parents who resisted recommendations

B0
i 0,
oL 83%
50 |-
401
30|

Rp 2 ? | 26% |
participatory approach presumptive approach




4°errore :Discutere |'importanza delle vaccinazioni
con un approccio partecipativo invece che presuntivo

Give a Strong Recommendation "ti dobbiamo g - ,.
\ - I
proprio =y .
vaccinare"” ¥a /
Opening the immunization conversation with
a pr‘esumpTive Clppr'OClCh (approccio presuntivo) rather than 4 § "\ 3
a par"l'icipa'l'or‘y Clppr'OC(Ch (approccio partecipativo) /' ‘”‘/ il

(e.g., saying "We have to do some shots," rather than asking,
"What do you want to do about shots?") can dramatically decrease resistance
to vaccine recommendations. Opel DJ, TAMA Pediatr. 2013;167(11):1065-1071.

% vaccine-hesitant parents who resisted recommendations

ol 50%
60 Nearly one-half of parents who initially resisted
20 following immunization recommendations ultimately
391 accepted them when physicians continued to pursue

10 their recommendations.
participatory approach presumptive approach




5°errore: Istruire i genitori ad usare sempre
il paracetamolo quando la febbre supera i 38,5°C.

‘Questa informazione, nota ad ogni genitore,
dimentica che la FEBBRE, oltre ad essere

un importante segnale di malattia |
che evita al medico importanti errori diagnostici, s o« 28

cmrees fevon of

b b and ihagdn

Najaf-Zadeh A, Epidemiology and aetiology
of paediatric malpractice claims in France.
Arch Dis Child 2011; 96(2): 127-30.

ALLOWING FEVER

COSTS

*¢ il piu prezioso alleato
contro le infezioni virali.
Wrotek S, Let fever do its job:

Heat augments immune defenses

The meaning of fever in the pandemic era. st M 6 s g
. *+ Likely synergy of immune stimulation &
Evol Med Public Health 2021; 9(1): 26-35. bt bming pthgns

Population level
Fever used to identify sick individuals
Fever/sickness symptoms cause decreased social contact
Reduced viral shedding and less ission (proposed)
Reduced economic harm (based on items above)

BENEFITS

Individual level
Discomfort (primarily sickness symptoms)
Distress from “fever phobia” (generally unfounded)
Special potential risks
+ Pre-existing debilitating conditions affecting key organs
(e.g.. heart, brain)
+ Pregnancy and developmental defects

Ecological (life history) level
Metabolic costs of 1 higher temperature
Overall costs of fighting infection (sclf-harm) versus
tolerating pathogen presence




Acetaminophen use and the risk of asthma in children and

adults: a systematic review and metaanalysis.
Etminan M, Chest. 2009 Nov;136(5):1316-1323.

(X
ol )

FREE
RADICALS

PROOF OF

I CONCEPT

v’ 13 cross-sectional studies

OR FOR ASTHMA
IN CHILDREN

2.0

v" 4 cohort studies
v' 2 case-control studies

v’ 425,140 subjects

FREE
RADICALS

Meta-analyses

among sub jects using
acetaminophen

Systematic Reviews



The acetaminophen (APAP or paracetamol) enigma in asthma.
Holgate ST. Am J Respir Crit Care Med. 2011 Jan 15;183(2):147-8.

APAP metabolite decreases glu’raTuone[GSH] ’rher'eby e Gutation

augmenting oxidative damage and airway . = . /, o \
inflammatory responses either directly ¢ e mmm*

or by enhancing Th2 cell polarization. 7~ »—~/  [=&" =

/\ / @)

It is important to maintain high concentrations of GSH
in the airways as a powerful anti-oxidant.

Oxidized Glutathi
ANTIOXIDANTS

APAP has been shown to reduce the immune response to,
and to prolong, rhinovirus infection, a strong risk factor
for developing asthma at age 6 years .

APAP inhibits the transcriptional response to IFN-p and A
provides a further link to virus infection.




Infections = Fever = Acetaminophen

* APAP metabolite decreases glu‘ra‘rlone[GSH] ’rhereby Roduced Gltathione
augmenting oxidative damage and cur'way \ o L8
inflammatory resbonses eithamn ™ L e

or by enk

decreased

) | 3 oased antioxidants

.oV October 3rd 2024

acetaminophen and oxidative stress = 1,635 results Search
acetaminophen and allergy development = 278 results

PubMed® comprises more than 32 million citations for biomedical literature from MEDLINE, life science journals, and online books.
Citations may include links to full text content from PubMed Central and publisher web sites.

Holgate ST. The acetaminophen enigma in asthma. Am J Respir Crit Care Med. 2011 yan 15;183(2):147-8.



Infections = Fever = Acetaminophen

* APAP metabolite decreases glu’ra‘rione[GSH], thereby S |
augmenting oxidative damage and cur'way — 7 *mﬁ
inflammatory resoonses eiths | .

or by enk

H increasec docreased
@ o CHs ; antioxidants
k %C)
i h paracetamol Y 9 ,
o
o

Holgate ST. The acetaminophen enigma in asthma. Am J Respir Crit Care Med. 2011 yan 15;183(2):147-8.



Infections = Fever = Acetaminophen

®* APAP metabolite decreases quTa’rnone[GSH] ’rher'eby Rp—
augmenting oxidative damage and cur'way N LR e ~ \ *
inflammatory resbonses eithamn ™ o

or by enk

H 1 4] ‘decreased

| N OXidantS antioxidants
s Q - -
| paracetamol -
. AM

ar
fo Paracetamol
Sandoz’ 500 mg
Analgetikum
° Al
pr

Holgate ST. The acetaminophen enigma in asthma. Am J Respir Crit Care Med. 2011 yan 15;183(2):147-8.



6°errore: Bloccare il riflesso della tosse.

-—— -——
-
” - \\

K | <*La tosse ¢

“il cane da guardia
! delle vie aeree”,
> ! pertanto
\ non dovrebbe essere sedata,
| MA
si dovrebbe piuttosto
cercare di attenuare  {a
gli stimoli che la evocano™ Yy
intervenendo sulle
“radici profonde"
del problema.

\
\hMMQ/ l“
\‘\S O’I« ':“ Qyp'< %
o '} P e
N
9 7 K 3@ ~o—

§ A N
|

“La tosse viene utilizzata da
Vi ' virus e batteri per infettare
Ll nuovi ospiti

STIMOLI
ESOGENI

Kantar A, Prodotti naturali di origine vegetale che attenuano il riflesso della tosse durante l'infezione
acuta virale. Il Medico Pediatra 2024,;33(1):26-35.



6°errore: Bloccare il riflesso della tosse.

—_—
Modulazione centrale e periferica
Gusto dolce sui recettori della tosse: Antiinflammatorio
con effetto Altea e antiossidante:
neuromodulante: Carruba Altea
Carruba Carruba
Carvi
\ / Edera
Ribes nero
*Carruba 10 DIVERSI Zenzero
Carvi
Zenzero & MECCANISMI
Antinocicettivo
SINERGICI PER e analgesico:
Altea
- CONTRASTARE —
t
edm gsgl)ir':tgrante: G LI STI MOLI <som
o DELLA TOSSE:
= Citoprotettivo
mucosale:
/ Altea
o, e
S ‘Altea . l ebbele
. 1 e Carruba Antifebbrile:
Appr'OC 10 D10 :_Oglco Ca:vl,‘l S s— Ribes nero
N ] Edera viscosa: Zenzero
Ribes nero Carruba
Zenzero
—

Kantar A, Prodotti naturali di origine vegetale che attenuano il riflesso della tosse durante l'infezione
acuta virale. Il Medico Pediatra 2024,;33(1):26-35.



6°errore: Bloccare il riflesso della tosse.

Decreased
LES press

ER

increased

pressure

COUG

Yapici O, The role of coughing as a
gastroesophageal-reflux provoking
maneuver: the scintigraphical

evaluation. Nucl Med Commun.
\ 2009 Jun;30(6):440-4.

intra-abdominal

—

|

I *Carruba ‘

Modulazione centrale e periferica

Gusto dolce sui recettori della tosse:

con effetto Altea
neuromodulante: Carruba
Carruba

10 DIVERSI
MECCANISMI
SINERGICI PER
CONTRASTARE
GLI STIMOLI
DELLA TOSSE:

Carvi A N
S
Zenzero

Emolliente 4
ed espettorante:
Altea
Edera

=

Antifebbrile:
Ribes nero
Zenzero

Carruba

Carvi Consistenza
Edera viscosa:
Ribes nero Carruba
Zenzero

Antiinfiammatorio
e antiossidante:

Altea
Carruba
Carvi
Edera
Ribes nero
Zenzero

Antinocicettivo
e analgesico:
Altea
Carruba
Zenzero

N\ Citoprotettivo
mucosale:

Altea

Kantar A. Well-Established and Traditional Use of Vegetal Extracts as an Approach to the "Deep Roots"
of Cough. Children (Basel). 2024 May 11;11(5):584.



Allergic rhinitis, asthma and laryngopharyngeal reflux
disease: a cross-sectional study on their reciprocal
relations. Kakaje A, Sci Rep. 2021 Feb 3;11(1):2870.

OR for laryngopharyngeal reflux

v'cross-sectional study

4.0 -
v'673 subjects,
mean age of
23.9+6.6 years

1

v'self-administered 2 6 (25:/0 cT
questionnaire for . 1.665-5.759)
laryngopharyngeal (95% CI o= 0.0002
reflux 1.846-3.639) P

ORI T
v'Reported doctor - & p <0.0001
-diagnosis of allergic
rhinitis - asthma (st e o)

Allegic rhinitis Asthma

in patients with



The Wheezy Bronchis & Protracted Bacterial Bronchitis
Vicious Circle in Young Children:

ofFal s |:-'.l

ST Lagnoon Timiday rigdrrday Mrarsdzy Trchory . robadoy
dry*| dry | dry dry | dry dry | dry -
cough | cough | cough | cough cough | cough |cough

Dry Wet|Dry Wet|Dry Wetlry Wet| wet | Wet | Wet -
cough | C°“9h. cough | cough {lcough | cough | cough
Wet. | Wet | Wef | Wet | Wet | Wet | Wet |
cough | cough| cough| cough| cough | cough | cough

. Wet' | Wet [ Wet | Wet | Wet | Wet | Wet |
cough | cough| cough | cough | cough | cough | cough

Wet-| Wet. Wef | Wet | Wet | Wet | Wet '

WeT Cough ’ ‘ coughI cough. cough| cough| cough | cough | coug _
Wheezy e
bronchitis?

Bronchitis

=8

wet cough
= PBB




Respiratory health outcomes 1 year after admission with

severe lower respiratory tract infection.
Trenholme AA, Pediatr Pulmonol. 2013 Aug.48(8):772-9.

v'94 children aged

< 2 years hospitalized for
severe bronchiolitis

or pneumonia with

ho co-morbidities.

v'Assessed 1 year
post index admission.

v'Examination,
pulse oximetry,
and chest X-ray (CXR).

40 -

30 -

20 -

10 -

1 year after hospital admission
% children with:

s Early appropriate
30% 327% antibiotic treatment

-+

Antioxidants
&
Immune Modulation

least 3 months on examination

Chronic Moist Moist cough |

Bronchitis (PBB) cSLD

eversible lreversible

Cough for at  and/or crackles| | ‘prcedsae {Rm _ ‘

(PPB) in clinic.




7° Non prendre in seria cosiderazione
il bambino con naso chiuso




Correlation of 8-isoprostane, interleukin-6 and cardiac
functions with clinical score in childhood obstructive
sleep apnoea. Biltagi MA. Acta Paediatr. 2008;97:1397-405.

8-isoprostane (pg/mL) in EBC

60 |-
v'40 children with adenoidal
hypertrophy and 20 controls 40 p<0.0001 _
v'OSA clinical score

30— 39.0 -
v'IL-6 and 8-isoprostane in
exhaled breath condensate. 20 - _
v'Echocardiography 10 — —

0

controls OSA > 40



Correlation of 8-isoprostane, interleukin-6 and cardiac
functions with clinical score in childhood obstructive
sleep apnoea. Biltagi MA. Acta Paediatr. 2008;97:1397-405.

IL-6 (pg/mL) in EBC

60 |-
50 F —
v'40 children with adenoidal
hypertrophy and 20 controls 40
/ -
OSA clinical score 301
v'IL-6 and 8-isoprostane in
exhaled breath condensate. 20 -
p<0.0001
v'Echocardiography 10 —
| 70

controls OSA > 40



Correlation of 8-isoprostane, interleukin-6 and cardiac
functions with clinical score in childhood obstructive
sleep apnoea a7iltasyMA. Acta Paediatr. 2008;97:1397-405.

' ‘ IL-6 (pg/mL) in EBC
IL-6 level has a - PI

positive correlation
, with the degree of
right heart diastolic
dysfunction in
children with OSA

v Heart Failure

e — TR,  -rory O
e Left ‘

X YA
o / N Lot
o /R "\, e <O 0001
i\ i *
/ merior  ROTHE \ ) 4
L ' Vena cava D), ‘~ o «_.1
O : [ J O

controls OSA > 40



Correlation of 8-isoprostane, interleukin-6 and cardiac
functions with clinical score in childhood obstructive
sleep apnoea a7iltasyMA. Acta Paediatr. 2008;97:1397-405.

’ a significant positive - IL-6 (pg/mL) in EBC
correlation between

v#  IL-6 production in

’ the lung and the
pulmonary vascular
resistance has been

previously
‘ demonstrated  <° B
Naoko M 10 p<0.0001 B
YBO opest 2002:121:1195. 7 0
O [ ]

controls OSA > 40



Cardiovascular risks of children with primary snormg

A 5-year follow-up study.
"~ Au CT, Respirology. 2021 Aug;26(8):796-803.

v'55 children with
primary snoring: defined

as the presence of snoring

on most nights, when the
number of apnoeas and
hypopnoeas detected by
sleep testing is below the
diagnostic cut-off for
obstructive sleep apnoea
(OSA) at baseline

v followed for 5 years

v'matched with 55
control subjects
with normal sleep study

»compared to matched controls
children with snoring at follow-up showed:

1. Lower flow-mediated dilation (p=0.001)
(INCREASED endothelial dysfunction),

2. Greater carotid intima-media thickness
(p:O 005) The Structure of an Artery Wall

Tunica media

3. Higher systolic blood pressure f,

Tunica intima

Smooth muscle- "’" 7 1; { Endothelium
f £

External elastic
mmmmmmmm



Cardlovascular risks of children with primary snor'mg

v :
93 In relation to an
prin

os- epigenetic effect

on of Oxidative

n Stress with the

| induction of

microRNA

\ targeting IL-6.

: Chen YC, Long non-coding RNA
FKS629 regulates oxidative

stress and endothelial
dysfunction in obstructive

v sleep apnea.
' Mol Cell Biochem.
cont. 2023 Nov 2.

with t. dy

A 5-year follow-up study.
~ Aw.CTRespirology. 2021 Aug;26(8):796-803.

»compared to matched controls

children with snoring at follow-up showed:

1. Lower flow-mediated dilation (p=0.001)
(INCREASED endothelial dysfunction),

2. Greater carotid intima-media thickness

(p:O 005) The Structure

3. Higher systolic blood pressure f ) .

mmmmmmmmmmmm

External elastic
mmmmmmmm

Tunica media

Tun

of an Artery Wall

ica intima

) e Endothelium

8 Internal elastic
]



¥ on cardiovascular healfh Editorial
Horne RSC. Respirology. 2021 Aug;26(8):725-726.

<+*Over a third of pre-school children snore often or always
<% 15% of older children snore

<*Primary snoring, defined as the presence of snoring on most nights, when the number of
apnoeas and hypopnoeas detected by sleep testing is below the diagnostic cut-off for
obstructive sleep apnoea (OSA), an obstructive apnoea-hypopnoea index (OAHI)< 1/h as confirmed by overnight polysomnography,
has been considered as benign, and something that does not need to be treated.

*However, there is mounting evidence that primary snoring is also associated Ry
with significant adverse consequences for both e
daytime performance

Biggs SN, The conundrum of primary snoring in children: what are we missing in regards
to cognitive and behavioural morbidity? Sleep Med Rev. 2014,18:463-75.

and the

cardiovascular system.
Nisbet LC, Blood pressure regulation, autonomic control and sleep disordered breathing in children.
Sleep Med Rev. 2014; 18:179-89.

e 5
| =



Pediatric Sleep Disorders and Special Educational Need
at 8 Years: A Population-Based Cohort Study
Bonuck K. Pediatrics 2012;130:634-42.

v' Sleep disordered
breathing (SDB) through
5 years of age
(11 049 children).

v' Special educational need
(SEN) at 8 years.

v' Parents reported on
children's snoring,
withessed apnea, and
mouth-breathing
at 6, 18, 30, 42,
and 57 months.

_ OR for Special Educational
Need at age 8 yrs

symptomatic
vs normal



Role of Oxidative Stress in the Neurocognitive

Dysfunction of Obstructive Sleep Apnea Syndrome.
Zhou L, Oxid Med Cell Longev. 2016,2016:9626831.

repetitive hypoxia
and reoxygenation

reticulum
Golgl apparatus

oxidative stress (OS) responses, such as:
protein oxidation, lipid peroxidation, and DNA oxidation
]

Cingulat Forni I’
Wi Nt | . | x *imari ssociated wi
neuron injury especially in the hippocampus™ "y ssocires
and cerebral cortex regions.
ey s - | L

Amygdala
Hippocampus

cognitive dysfunction
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Role of Oxidative Stress in the Neurocognitive

Dysfunction of Obstructive Sleep Apnea Syndrome.
Zhou L, Oxid Med Cell Longev. 2016,2016:9626831.

repetitive hypoxia
and reoxygenation

antioxidant may be a promising therapeutic method ?
~~  to improve partially reversible neurocognitive function

Nt | . | x *imari ssociated wi
neuron injury especially in the hippocampus™ "y ssocires
and cerebral cortex regions.

body
I Ie—

Thalamus

Pituitary gland

Hypothalamus
Amygdala
Hippocampus

cognitive dysfunction
(memory, executive function, attention/vigilance)



¥ on cardiovascular healfh Editorial
Horne RSC. Respirology. 2021 Aug;26(8):725-726.

<+*Over a third of pre-school children snore often or always
<% 15% of older children snore

<*Primary snoring, defined as the presence of snoring on most nights, when the number of
apnoeas and hypopnoeas detected by sleep testing is below the diagnostic cut-off for
obstructive sleep apnoea (OSA), an obstructive apnoea-hypopnoea index (OAHI)< 1/h as confirmed by overnight polysomnography,
has been considered as benign, and something that does not need to be treated.

*However, there is mounting evidence that primary snoring is also associated Ry
with significant adverse consequences for both e
daytime performance _

Biggs SN, The conundrum of primary snoring in children: what are we missing in regards
to cognitive and behavioural morbidity? Sleep Med Rev. 2014,18:463-75.

and the

cardiovascular system: 1endo‘rhehal dysfunction, Icaro‘rud intima-media thickness, I blood pressure.
Nisbet LC, Blood pressure regulation, autonomic control and sleep disordered breathing in children.
Sleep Med Rev. 2014; 18:179-89.




Supportive treatment of vascular dysfunction in pediatric

subjects with obesity: the OBELIX study.

Pecoraro L, Pietrobelli A. Nutr Diabetes. 2022 Jan 10,;12(1):2.

INGREDIENTI, per una compressa:

( Contenuti medi

per 1 cpr

%VNR*)

Magnesio

200,00 mg

55,00

Fitosoma di Curcuma
(Meriva®)

100,00 mg

Hyperemic AUC index time trend

$RU2 /48 obes subjects variations was higher significance
aged 6-17 years for treatment group (p<0.001).
Hyperemic AUC index time trend
v'randomized in two groups *
(placebo Vs treatment) - ok |
g i l @B Control
v'attended 3 visits at 0, 3 : 03 Treated
and 6 month (+/- 15 days) x
T **p<0.001
o *p<0.05
2

Resveratrolo apportato

20,00 mg

Curcuminoidi apportati| 18,00 mg

Zinco 5,00 mg 50,00
Quercetina 150,00 mg

Vitamina E 15,00 mg 125,00
Polygonum e.s. 20,41 mg

Selenio

55,00 mcg

100,00

Vitamina D3

20.00 mcg

400,00

| Acido folico

90,00 mcg

45,00 |

0 3 6
Time (months)

curcumin, resveratrol, zinc, magnesium, selenium, Vitamin D and
folic acid appear to be promising in enhancing endothelial function



Nocturnal hypoxia-induced oxidative stress promotes

progression of pediatric non-alcoholic fatty liver disease.
Sundaram SS, J Hepatol. 2016 Sep,;65(3):560-9.

8 The NAFLD subjects with OSA/hypoxia
/36 adolescents with compared to those without OSA/hypoxia

with biopsy proven had:
Non-Alcoholic
Fatty Liver Disease

‘greatest 4-hydroxynonenal
¥'14 lean controls (in situ hepatic lipid peroxidation) p=0.03

‘more severe liver fibrosis p=0.03




Endothelial Dysfunction is present in several conditions

* Shoring
* Hypertension & chronic kldney disease

* Dyslipidemia .
* Diabetes = i el e

: e Endothellal Occurrence and development of Cardiovascular
* Agmg — e W v sy . P m—p .
. il d ysfunctlon ------------- - atherosclerosis complications
*  Smoking Rt
*  QObesity
* Menopause & birth conTroI il » STROKE

* A'l‘r‘|a| flbr\lua'rlon O e s

Intact Initial lesion Fatty steak Atheroma Fibroatheroma Complicated lesion

Higashi Y. Roles of Oxidative Stress and Inflammation in Vascular Endothelial Dysfunction-Related
Disease. Antioxidants. 2022; 11(10):1958




Impact of Snoring on Telomere Shortening
in Adolescents with Atopic Diseases.
Tung KTS, Genes (Basel). 2021 May 18;12(5):766. xxxx
AYA'

»Shorter TL was found in participants
with a history of:

*snoring and atopic diseases
< (p=-0.34, p=0.002)
v 354 ADOLESCENTS par-'ricularily for';

and their parents. «asthma (p = -0.21, p = 0.007)

v'Parents reported and ,
the adolescents' «allergic r‘hlanIS (p =-0.22, p 0.023). /

history of atopic | |
diseases, recent % % i%

snoring history

snoring in atopic patients has important
implications for
accelerated telomere shortening.



Snoring
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Closed Upper Airway

Impact of Snoring on Telomere Shortening
in Adolescents with Atopic Diseases.
Tung KTS, Genes (Basel). 2021 May 18;12(5):766. xxxx
AYA'

»Shorter TL was found in participants
with a history of:

= Proper' @
management of -

atopic symptoms
at an early age is
important for the

alleviation of @& .
long-term health
consequences at
the cellular level.

*snoring and atopic diseases
(p=-0.34, p = 0.002)
particularly for:

«asthma (p = -0.21, p = 0.007)

and

% ' % & ¥ <
snoring in atopic patients has important
implications for

g .
~alVV .
| / accelerated telomere shortening.
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The majority of children with allergic rhinitis remain symptomatic
despite the use of nasal corticosteroids + oral antihistamines.

Courtesy MA Tosca
v'619 children with asthma, >

v'93.5%, of whom (579)
with allergic rhinitis

v'managed for 1 year and
evaluated bimonthly

*Seasonal Allergic Rhinitis (SAR)
*Perennial Allergic Rhinitis (PAR)
*Perennial Allergic Rhinitis

with Seasonal Exacerbations (PARSE)

‘Indeterminate Atopic Rhinitis (TAR)

& 60% of children with

allergic rhinitis
do NOT respond to nasal
corticosteroids + antihistamine

Treatment Level

Symptom status of participants on

Nasal steroids £ antihistamine

SAR

No treatment
B Antihistamine alone

[l nasai steroids + antinistamine

SAR
7
PAR
7
PARSE
///A
IAR
1 2 3 4 5 6
Visit

:j__. Not Symptomatic
% Symptomatic

100%

- 75%

50%
25%
0%

100%

- 75%

50%
25%
0%

100%

- 75%

50%
25%
0%

100%

- 75%

50%
25%
0%

Togias A, Rhinitis in children and adolescents with asthma: Ubiquitous, difficult to control, and
associated with asthma outcomes. J Allergy Clin Immunol. 2019 Mar;143(3):1003-1011.e10.



The majority of children with allergic rhinitis remain symptomatic
despite the use of nasal corticosteroids + oral antihistamines.

“a Symptom status of participants on
" Treatment Level Nasal steroids £ antihistamine

SAR SAR

| asthma, o

579)

\ IS PAR 5
ar and Y s Y

‘ '3r' : /7//(////, /z%f’z"/// f//// =
is (SAR) oy

tis (PAR) AN

. hinitis (LAR) S 100%
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& 60% of chitdren with //‘//7//4'//7}",,(‘/‘//;//{'/ o

allergic rhinitis
do NOT respond to nasal
corticosteroids + antihistamine

1 2 3 4 5 6
Visit

No treatment
B Antihistamine alone
[l nasai steroids + antinistamine

Togias A, Rhinitis in children and adolescents with asthma: Ubiquitous, difficult to control, and
associated with asthma outcomes. J Allergy Clin Immunol. 2019 Mar;143(3):1003-1011.e10.

{—J Not Symptomatic
% Symptomatic



8°errore: Considerare gli steroidi una panacea.

Non esiste bambino con tosse al quale
hon venga prescritto uno aerosol

con steroidi piu soluzione fisiologica,
o broncodilatatori, o altre sostanze:
almeno I'80% di loro riceve una

prescrizione di steroidi per inalazione.
Dal Negro RW, Acute cough in Italian children: parents’
beliefs, approach to treatment, and the family impact.
Multidiscip Respir Med 2019; 14: 16.

“*Laringite ipoglottica

<> Bronchite asmatiforme

< Asma

<*Bronchite eosinofila infezione respiratoria



8°errore: Considerare gli steroidi una panacea.

Duse et al. Italian Journal of Pediatrics (2021) 47:97
https://doi.org/10.1186/513052-021-01013-8 |ta|ianjourna| of Pediatrics

RESEARCH Open Access VY Thoug\

Inter-society consensus for the use of ® e
. . . . . . Check for 6_SP|T6
inhaled corticosteroids in infants, children

and adolescents with airway diseases .
) una consensus di tfutte le
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Nutraceuticals and mitochondrial oxidative stress:

bridging the gap in the management of bronchial asthma
Allam VSRR, Allam VSRR, Paudel KR, Gupta G, Singh SK, Vishwas S, Gulati M,
Gupta S, Chaitanya MVNL, Jha NK, Gupta PK, Patel VK, Liu G, Kamal MA,
Hansbro PM, Oliver BGG, Chellappan DK, Dua K.

17 Authope Environ Sci Pollut Res Int. 2022:29:62733. 23 Tnetitutions
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"The current treatment strategies for asthma mainly involve
the use of anti-inflammatory agents and bronchodilators. /

However, long-term usage of such medications is associated
with severe adverse effects and complications.

Hence, there is an urgent need to develop newer, novel, and safe
treatment modalities for the management of asthma.”
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"The current treatment strategies for asthma mainly involve 4
the use of anti-inflammatory agents and bronchodilators. 8%

" However, long-term usage of such medications is associated
s with severe adverse effects and complications. :
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|AHence, there is an urgent need to develop newer, novel, and saf_,_
= treatment modalities for the management of asthma.”
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Nutraceuticals and mitochondrial oxidative stress:

bridging the gap in the management of bronchial asthma
Allam VSRR, Allam VSRR, Paudel KR, Gupta G, Singh SK, Vishwas S, Gulati M,
Gupta S, Chaitanya MVNL, Jha NK, Gupta PK, Patel VK, Liu G, Kamal MA,
Hansbro PM, Oliver BGG, Chellappan DK, Dua K.

17 Authope Environ Sci Pollut Res Int. 2022:29:62733. 23 Tnetitutions

"In this review we provide a detailed insight into the
therapeutic role of nutraceuticals as an effective strategy
to attenuate the deleterious effects of oxidative stress
and may be used in the mitigation of the cardinal features

of bronchial asthma.”

as host directed therapy

HEALTHY IFIE ANTIOXIDANTS
ATOMS RADICALS




Oxidative Stress may induce Corticosteroids Insensitivity.

7=
\\“’};1/)/

7 oy, .
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| > — ' a
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N . 8 d

*Oxidative stress

is associated with impaired
expression and function

of the glucocorticoid
receptor-alfa (6R-a),

the classical glucocorticoid
receptor isoform and induce
overexpression of GR-p

that does not bind corticosteroids
and thus is a dominant-negative
inhibitor of GR-a inducing
corticosteroids resistance

*Oakley RH, The dominant negative activity

CRa

N-terminal domain HYDJJDJI

GRB

N-terminal domain  Bal:pl0

Glucocorticoidso

GRa

OO

’GRoc G

XOO{ GRE

Rg\&

of the human glucocorticoid receptor beta isoform. |

Specificity and mechanisms of action.

J Biol Chem. 1999 Sep 24; 274(39):27857-66
sEnweasor C, Ozone-Induced Oxidative Stress,
Neutrophilic Airway Inflammation,

and Glucocorticoid Resistance in Asthma.
Front Immunol. 2021 Feb 26;12:631092.

Transactivati

on and

transrepression

LBD

o

J

LBD

=

e

Ro | GRB

O

)

Ro.| GRB | X

GRE

}

OCC

Dominant blockade
of GRa signalling

oCordbi

Glucocorticoid-
" receptor complex

a | The structural domains of the glucocorticoid receptor isoforms glucocorticoid receptor-a (GRa) and GRp.
b | During glucocorticoid receptor binding, homodimers of GRa bind to the glucocorticoid response element (GRE) to

regulate gene expression, whereas GRa-GRp heterodimers function as dominant-negative inhibitors, antagonizing the

activity of GRa.

DBD, DNA binding domain; LBD, ligand binding domain.



Ambient air pollution, lung function, and airway

responsiveness in asthmatic children.
Terodiakonou D, J Allergy Clin Immunol. 2016 Feb;137(2):390-9.

v'1003 asthmatic children
participating in a 4-year
clinical trial (CAMP study)

vassociations of lung
function and methacholine
responsiveness (PC20) with
ozone, carbon monoxide
(CO), nitrogen dioxide,

and sulfur dioxide
concentrations

»Long-term exposures to pollutants were
associated with reduced methacholine

PC20
(% change per interquartile range, -6%
[95% CTI, -11% to -1.5%] of sulfur dioxide ).

» Treatment with budesonide
and nedocromil augmented
the negative short-term

carbon monoxide effect
on methacholine PC20. .
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Ambient air pollution, lung function, and airway

responsiveness in asthmatic children.
Terodiakonou D, J Allergy Clin Immunol. 2016 Feb;137(2):390-9.

Anti-inflammatory
treatment use
may worsen
the negative
short-term
effects of some
pollutants on BHR.

y

»Long-term exposures to pollutants were
associated with reduced methacholine

PC20
(% change per interquartile range, -6%
[95% CTI, -11% to -1.5%] of sulfur dioxide ).

» Treatment with budesonide
and nedocro
the negatiiles \
carbon morigeald \.ﬁ
on methack




Progression of asthma measured by lung function

in the childhood asthma management program.
Covar RA, Am J Respir Crit Care Med 2004,;170:234-241.

v'CAMP cohort,
randomly assigned to
budesonide,
nedocromil,

or

placebo

for 4-6 years

v'prevalence of and factors
associated with > 1% per year
loss in postbronchodilator
FEV,% predicted (SRP).

% participants with a significant reduction
(SRP) in postbronchodilator

FEV,% pred. > 1% per year
30 |-

20 |- 25.7%

10 |-




Progression of asthma measured by lung function
in the childhood asthma management program.

Covar RA, Am J Respir Crit Care Med 2004,;170:234-241.

v'CAMP cohort,
randomly assigned to
budesonide,
nedocromil,

or

placebo

for 4-6 years

v'prevalence of and factors
associated with > 1% per year
loss in postbronchodilator
FEV,% predicted (SRP).

participants with (SRP) or without (NSRP)

reduction in postbronchodilator FEV,% pred.

110

Mean post-
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Progression of asthma measured by lung function
in the childhood asthma management program.

Covar RA, Am J Respir Crit Care Med 2004,;170:234-241.

]/ A similar propor’rion\

@3 % )
HEALTHY FREE
ATOMS RADICALS

of SRPs was found

in each treatment group.

ICS treatment
does not do
a complete job

ANTIOXIDANTS

participants with (SRP) or without (NSRP)

reduction in postbronchodilator FEV,% pred.

Mean post-
bronchodilator 100
FEV,% ‘\.\J
5
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Progression of asthma measured by lung function

in the childhood asthma management program.
Covar RA, Am J Respir Crit Care Med 2004,;170:234-241.

participants with (SRP) or without (NSRP)
reduction in postbronchodilator FEV,% pred.

" «Children in SRPs "\ "
had more prominent
eosinophilic 105 “ﬂ\'\.\ —

inflammation. et T T i

bronchodilator 100
FEV,%

*Eosinophils pruduce
Free Radicals
and this is NOT
contrasted by ICS

K treatment!

| | | | T ] |
2 4 12 16 24 28 36 40 48
Study visits (months since randomization)

®—a SRP (no.) 262 | 251 | 255 | 256 | 254 | 251 | 244 | 249 | 245 | 242
* NSRP (no.) 779 | 746 | 755 | 752 | 738 | 736 | 706 | 721 | 693 | 694




Anti-oxidants supplementation reduces FeNO

in children with asthma.
Tenero L. Allergy Asthma Proc. 2016,37(1):8-13.

80" Controls
v' 47 asthmatic children |58
(moderate-severe GINA | g = ns
Guidelines) | g has
(12.01 + 3.1 years) 5
admitted to Istituto Pio XII, 2
Misurina (m 1753)

v" Supplementation for
1 mo with a mixture of
nutraceuticals: soy genistein, .
curcumin Meriva, resveratrol, o

80- Treatment

vitamin D, zinc, magnesium, 2
selenium, folic acid (n=15) S 40-
or controls (n=32) Z

w

v' FeNO expressed as median
values

TO T1



Anti-oxidants supplementation reduces FeNO

in children with asthma.
Tenero L. Allergy Asthma Proc. 2016,37(1):8-13.

80- Controls
v’ 47 asthmatic children [
(moderate-severe GINA | g = ns
Guidelines) | g has
(12.01 + 3.1 years) 5
admitted to Istituto Pio XII, 2
Misurina (m 1753) o
v" Supplementation for — e i
1 mo with a mixtureof | - s ireTE
nutraceuticals: soy genistein, <@> R
curcumin Meriva, resveratrol, L U &
vitamin D, zinc, magnesium, ‘Q‘ 2
selenium, folic acid (n=15) | e S 40-
or controls (n=32) | 5
v FeNO expressed as median &
values .

TO T1



Early-life respiratory infection: How do we react to this red flag?
l Bush A, Pediatr Pulmonol. 2024 Jun;59(6):1817-1819.

We suggest the following should at least be considered:

1. Measure micronutrient status in all babies at high risk (e.g.,preterm delivery) and supplement those who are deficient.
2. Measure micronutrient status and supplement as above in all babies and infants admitted to hospital with bronchiolitis.

TABLE 1 Biological effects of different nutritional components.

Vitamin B Vitamin C  Vitamin D ( Vitamin E  Magnesium Selenium Zinc ) Phytochemicals

Antiviral activity v v
Immune modulation v v v v v v v v
Anti-inflammatory v v v v v v v v
Auto-immunity prevention ? v v

Antioxidant effect v v ' ‘{ ) mmﬂ <§ i i
Anti-thrombotic effect -
v

Endothelial protective v

Cytoprotective & organ damage prevention v v v
Antiarrhythmic effect ML/LWM v ) ﬁﬁ@p@{? v
Antidepression effect v v v
Microbiome v v v ? ? v



9°errore: non istruire adeguatamente i genitori
quando si prescrive |'aerosol
(si da per scontato che sia intuitivo)
o lo spray con distanziatore

\.




Drug delivery from jet nebulisers.
Everard ML, Arch Dis Child 1992,67:586-91.

1:5- *At only 1 cm from the face while
still directing the aerosol stream
towards the filter the dose
delivered was only 0. 49 mg using
a tidal volume of 50 ml and a DGF
of 8 L/minute.

*At a distance of 2 cm the
reduction was even greater with
only 0.18 mg reaching the filter
(15% of that when a closely
fitting mask was used).

Dose ‘inhaled’ (mg)

0
Distance of mask from ‘face’ (cm)

Figure 3 The dose deposited upon the filter in a five minute
period of nebulisation with increasing distance between the
nebuliser facemask and the ‘face’ of the model when using a
DGF of 8 l/minute and a tidal volume of 50 ml.



Crying significantly reduces absorption of aerosolised
drug in infants. Iles R, Arch Dis Child 1999,;81:163-5.

Individual data plot of estimated absorption

v15 infants (mean age 12 months) plotted against the degree
of infant distress.

v'a dose of 20 mg nebulised sodium 0.7
cromoglicate via a Sidestream nebuliser 0
(Sodium cromoglicate is absorbed by < 06— -
the respiratory epithelium, and °
ﬁnde:.gozg 7r';r)ml (43°/;.) a;\d E 05 .
epatic b) excretion). S
P éﬁ 0 43% P<0.001
v distress was graded as: o 04— °
1, not distressed:; 2, distressed. et o O
€ 13l °
2 03 ,
v'Infants were excluded if contact with © N
the mask was lost for more than 10 < 092 H e
seconds. ° - |
% m 0.11%
v'Urine was collected for 8 hours a 01 -
and analysed for excreted drug | .I
by radioimmunoassay. 00 Not distressed Distressed



Pneumatic or jet nebulisers

‘Pneumatic or jet nebulisers use compressed gas
flow to entrain liquid from a reservoir and break the
liquid into small droplets by means of baffles. /

The particle size distribution of the aerosol leaving e
the device is determined by the design of the baffle and
the flow through the device.

*These nebulisers are relatively inefficient, compared with )
the newer devices and their performance is dependent on the '

type of compressor.
Smith EC, Eur Respir J 1995,8: 1214-1221
Kendrick AH, Thorax 1997; 52: $92-5101. |

Laube BL, Eur Respir J 2011;37:1308-1331



Pneumatic or jet nebulisers

bient air

(during exhalation)

‘Pneumatic or jet nebulisers use compressed gas

flow to entrain liquid from a reservoir and break the
liquid into small droplets by means of baffles.

uuuuuuuuu

llllll

s
")

*The particle size distribution of the aerosol leaving s

the device is determined by the design of the baffle and
the flow through the device.

*These nebulisers are , compared with

the newer devices and their perform is dependent on the '
type of compressor.
& D

the efficiency with which drug is deposited in the lung by most
jet nebulisers is 1-5%,
whereas the efficiency of metered dose inhalers is 10-14%.

4

Laube BL, Eur Respir J 2011;37:1308-1331



Metered Dose Inhaler

Canister

*When the metering chamber is
opened to the air, the propellants
start to boil, releasing large particles
consisting of drug and propellant at
high velocity (#100 Km/h).

*The particles rapidly slow and the
propellant evaporates producing small
slow-moving particles ideal for

inhala'l'ion. Consider the benefits of using a spacer (air chamber)

Actuator orifice

Hollow tubs TR

— >
Sowear velocity

‘Unfortunately, the distance between actuator and pharynx
is such that much of the delivered dose is still too large and  massers ...
fast moving to reach the lungs, leading to very high upper ===
airways deposition.

*This is reduced by the use of a spacer. .
Everard ML, Ped Respir Rev 2003,;4:135-142



The effect of delay, multiple actuations and spacer
static charge on the in vitro delivery of budesonide from
the Nebuhaler . Barry PW , Br J Clin Pharmacol . 1995,;40:76-78 .

The amount of budesonide (+ s.d.) contained in particles < 5 ym
90~ (per 200 pg actuation) available for inhalation from the nebuhaler spacer
device under various experimental conditions.

Budesonide (ug) in particles
< 5 um per 200 pug actuation

5o = o o o = = o = =
[ia! — o o

c L n = L= i 3 ™ L m
@ O = 3 o Q= - > S
= c 4 ™ C o = =
rad N = ©

Type spacer



The effect of delay, multiple actuations and spacer
static charge on the in vitro delivery of budesonide from
the Nebuhaler . Barry PW , Br J Clin Pharmacol . 1995,;40:76-78 .

The amount of budesonide (+ s.d.) contained in particles < 5 ym
90~ (per 200 pg actuation) available for inhalation from the nebuhaler spacer
device under various experimental conditions.

EaDarticles
tuation

Alluminium valved holding chamber designed with
non-electrostatic technology, delivers 56% more respirable
particles compared to traditional plastic holding chambers

and spacers.
Zuberhuhler P,. CHEST 2002; 122:18585.
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The effect of delay, multiple actuations and spacer
static charge on the in vitro delivery of budesonide from
the Nebuhaler . Barry PW , Br J Clin Pharmacol . 1995,;40:76-78 .

90

80

70

" n particles
~tuation

The amount of budesonide (+ s.d.) contained in particles < 5 ym
(per 200 pg actuation) available for inhalation from the nebuhaler spacer
device under various experimental conditions.

La limitazione al n® di spruzzi che si possono fare )
ha conseguenze piu gravi se si usa
un distanziatore non ottimale.
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Mask Use with Spacers/Valved Holding Chambers and
Metered Dose Inhalers among Children with Asthma.

Volerman A, Ann Am Thorac Soc. 2021 Jan;18(1):17-22.

“*Masks are most effective when there is ?4

a tight seal around the child's face. . .
| g \d
<+ This can be obtained with soft masks which also allow (‘f@ﬁ;ﬁffgif g (j

reduction in dead space

Dead Space

Air to Alveoli



Holding chambers (spacers) versus nebulisers for

beta-agonist treatment of acute asthma.
Cates CJ, Cochrane Database Syst Rev. 2006,(2):CD000052.

Relative Risk of hospital admission

v 2279 children for spacer versus nebuliser
and 642 adults 10 4.
v'31 trials from O . 97
emergency room 0.63 1o 1.49
and
community settings. 05 L O ° 65
) 0.4 t0 1.06
S\F({set\i;nﬁzic Meta-analyses
OF

Adults Children



Beta-agonists through metered-dose inhaler with valved
holding chamber versus nebulizer for acute exacerbation
of wheezing or asthma in _children under 5 years of age:

a systematic review with meta-analysis.
Castro-Rodriguez JA, J Pediatr. 2004 Aug;145(2):172-7.

OR for hospital admission
in MDI+spacer vs nebulizers

/ 6Tr‘ials 1.0_1......0.0..O............................
v" 491 children
< 5 years of age 0.751

0.5 - |
S\éset&r:i;ic Meta-analyses O .4 2 | \ 2 ‘\

0.25 1 95% CI, O 27

0.24-0.72; o
b= 002 (95% CI, 0.13-0.54)
0 : P=.0003
ALL PATIENTS PATIENTS WITH

MODERATE-SEVERE
EXACERBATIONS




IL MIO PIANO D’AZIONE PER IL CONTROLLO DELLASMA:

L'uso di piani d’azione scritti per il controllo dell’asma sono associati ad una diminuzione delle crisi d’asma gravi che, se ripetuts, si
associano ad una progressiva perdita di funzionalita respiratoria e malattia piu grave.

°
A Ct ' o n P l an Nome: Data: /I | colori del semaforo ti aiutano a riconoscere i sintomi
Genitore: dell’asma e a capire come controllarli.
Medico: ROSSO s!gnm.ca che stai molto male:
) ] ] cerca subito aiuto.
o r Numero di telefono per assistenza medica:

Numero di telefono di genitori o amici:
erespiro facilmente, Usare i farmaci per il controllo a lungo termine dell’asma.
treatment "Siants (wroncospasn
sibilante (broncospasmo), Farmaco: Come: Dose: Quando:

eposso giocare e fare attivita volte al volte al giorno
e fisica normalmente volte al volte al giorno
L - s A ]
e o -
~“ health

significa che
usa i farmaci ad azione rapida per sentirti meglio.

VERDE significa che stai bene.
usa i farmaci di controllo a lungo termine.

*posso dormire bene. volte al volte al giorno

20 minuti prima di fare sport o esercizi, prendere dosi di questa medicina:

*ho preso un raffreddore Prendi N° spruzzi di anche ogni 20 minuti nella prima
. *sono di malumore ora se non rientri subito nella zona verde. Poi continua con:
. Terac Otos_5|sco 5:“ glorno e di notte, Farmaco: Come: Dose: Quando:
*ho il respiro sibilante .
ogni ore
(broncospasmo), oanl ore
. efatico a respirare, d .
: . ogni ore
' n O rme esento un senso di oppressione
’ al petto,
emi sveglio di notte, CONTINUA ad utilizzare i farmaci per il controllo dell’asma a lungo termine:

L]
eriesco a fare alcune, ) ) ) ) . . h
p l C*Og ram ma non tutte Consultare il proprio medico se il medicinale ad effetto rapido non funziona

e attivita. OPPURE se i sintomi compaiono piu di 1-2 volte alla settimana.

Trouble Broathing

ej farmaci non funzionano piu, CERCA SUBITO AIUTO!
erespiro a fatica e velocemente | Prendi questo farmaco ad effetto rapido finché non arrivano i soccorsi.
e |la tosse non si calma,

Farmaco: Come: Dose: Quando:

efaccio fatica a camminare,

efaccio fatica a parlare,

*ho molta paura. CHIAMA IL 118 se non riesci a camminare o a parlare perché & troppo difficile respirare
OPPURE se sei troppo stanco OPPURE se senti la pelle tesa intorno al collo e alle costo-
le durante la respirazione OPPURE se le labbra e le punte delle dita sono grigie o blu.
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Action Plan
for
Asthma
treatment

se inizio la terapia
nelle fasi iniziali della

riacutizzazione mi
serve meno farmaco

—_—

IL MIO PIANO D’AZIONE PER IL CONTROLLO DELLASMA:

L'uso di piani d’azione scritti per il controllo dell’asma sono associati ad una diminuzione delle crisi d’asma gravi che, se ripetuts, si
associano ad una progressiva perdita di funzionalita respiratoria e malattia piu grave.

Nome: Data: / / | colori del semaforo ti aiutano a riconoscere i sintomi
dell’asma e a capire come controllarli.

Genitore:
Medico:

Numero di telefono per assistenza medica:
Numero di telefono di genitori o amici:

ROSSO significa che stai molto male:
cerca subito aiuto.

significa che
usa i farmaci ad azione rapida per sentirti meglio.

VERDE significa che stai bene.
usa i farmaci di controllo a lungo termine.

erespiro facilmente, Usare i farmaci per il controllo a lungo termine dell’asma.
*non ho tosse o respiro
sibilante (broncospasmo), Farmaco: Come: Dose: Quando: _
eposso giocare e fare attivita volte al volte al giorno
fisica normalmente, volte al volte al g!omo
eposso dormire bene. volte al volte al giorno
20 minuti prima di fare sport o esercizi, prendere dosi di questa medicina:
I *ho preso un raffreddore Prendi N° spruzzi di anche ogni 20 minuti nella prima
*sono di malumore ora se non rientri subito nella zona verde. Poi continua con:
. . . )
tOS.SISCO 5:“ glorno e di notte, Farmaco: Come: Dose: Quando:
*ho il respiro sibilante .
ogni ore
(broncospasmo), oani ore
efatico a respirare, d .
: . ogni ore
esento un senso di oppressione
al petto, » ) - ) )
emi sveglio di notte, CONTINUA ad utilizzare i farmaci per il controllo dell’asma a lungo termine:

eriesco a fare alcune,
ma non tutte
le attivita.

Consultare il proprio medico se il medicinale ad effetto rapido non funziona
OPPURE se i sintomi compaiono piu di 1-2 volte alla settimana.

ej farmaci non funzionano piu, CERCA SUBITO AIUTO!
erespiro a fatica e velocemente | Prendi questo farmaco ad effetto rapido finché non arrivano i soccorsi.
e |la tosse non si calma,

Farmaco: Come: Dose: Quando:

efaccio fatica a camminare,

efaccio fatica a parlare,

*ho molta paura. CHIAMA IL 118 se non riesci a camminare o a parlare perché & troppo difficile respirare
OPPURE se sei troppo stanco OPPURE se senti la pelle tesa intorno al collo e alle costo-
le durante la respirazione OPPURE se le labbra e le punte delle dita sono grigie o blu.

w
-
<
=
O
'—
<
[T
77
=




A
I .

Inserire 10 spray

nel distanziatore
Respiro®

How to use an MDI with a spacer

=

=

Inspirare profondamente

e lentamente dalla
bocca, tenendo

le labbra chiuse sul
boccaglio fino

alla fine dell’inspirio.

Agitare bene lo
spray inserito nel
distanziatore prima
di ogni spruzzo.

(per soggetti non collaboranti)

Trattenere il respiro per 10 secondl

ed espirare lentamente
dal naso per ridurre

I sintomi della rinite con
il farmaco che altrimenti
andrebbe buttato.

Sciacquare bene la bocca.”

10 SEC.

FASE 3:

Espirare profondamente.
Mettere il boccaglio |

in bocca ed erogare
nel distanziatore
una sola dose di
farmaco alla volta.

Per i bambini in eta prescolare

si deve usare una
mascherina che

aderisca bene al viso.

Far eseguire 3-5 atti
respiratori.

L

~
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&
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Inhaler technique in a pediatric emergency department:
Impact of an education intervention among healthcare
pr'ofessionals. Jové-Blanco A, Pediatr Pulmonol. 2023;58(2):441-448.

»Asthma exacerbations are one of the main reasons for presentation to the Pediatric Emergency
Department (PED), representing 5% of all consultations.

»Correct inhaler technique (IT)is asimple but effective method to improve asthma control in children.

"WHAT ’rhe majority of ’rhg healthcare providers involved in caring for patients
with respiratory diseases have poor knowledge of IT

WHY ? WHY ?
We learn... William Glasser, Control Theory in the
107% of what we read Classroom, 1986. ISBN 0-06-095287-3

(o)
20% of what we hear William Glasser, M.D.

307% of what we see
50% of what we see and hear O, - c‘l'ol.%lo'll‘gl Teach b
70% of what we discuss with others = K Gy -

807% of what we experience personally
95% of what we teach to someone else




How do patients determine that their metered-dose
inhaler is empty?
Rubin BK, Chest. 2004 Oct;126(4):1134-7.

% patients or parents who
did not know how many actuations
were in their canisters

75 -

v" B0 consecutive patients 7 40/
attending the Children's 60 - (o)
Hospital Asthma Center

45 -
DWNE 200 dosi i,
15 - =
0




10°errore: dimenticare l'effetto dello Stress Ossidativo
nella patogenesi delle malattie allergiche e invecchiamento




House dust mite-induced asthma causes oxidative damage

and DNA double-strand breaks in the lungs.
_Chan TK, T Allergy Clin Immunol. 2016;138(1):84-96.e1.

—" “1 ¢ @
% \\A\ lung samples from asthmatic patients m = =
| e’ ® ke, 7

QHDM-induced allergic asthma causes a significant ;tg're:&se

increase in DNA double-strand break (DSBs) e

in lung tissue and specifically 9”“""‘6 T

in the bronchial epithelium. RO ) 8 °"°9“°“'"€ 29
/""f' T4 $Ao%, * ‘ " iy ‘“‘ cytosine = —C = =C
e % “ ?' o u.,; ,,\o “'“
*\3“-‘ ‘ ~. f'_ :.".? _.&_".:‘; } “f *-’n"" ; & g -.' adenme Formation and Elimination of Reactive Oxygen Species (ROS)

ODirect exposure of human bronchial epithelial cells 86 007 Woom oH o

to HDM leads to reactive oxygen species (ROS) production
and increased DNA damage in cells.

QA defect in DNA DSB repair augments DNA damage,
proinflammatory cytokine production, and apoptosis
bronchial epithelium.




House dust mite-induced asthma causes oxidative damage

and DNA double-strand breaks in the lungs.
Chan TK, J Allergy Clin Immunol. 2016,138(1):84-96.el.

human bronchial epithelial cells exposed

v'DNA damage and DNA damage to HDM showed enhanced DNA damage
responses induced by house dust ’ : :
] . . ) ouse dust mite exposure:
m|Te in vivo (m|Ce mOdel) Gnd Induced airway inflammation
. . ® o Increased oxidative damage
In vitro Me » Oxidative DNA damage (8-OHdG) ;rgf_eélses
. . . - « Lipi roxidation (&-isopr n ® Xidases
(human bronchial epithelial cells). S THEEE e e
Prot \@ ®
&rgxie;:::s _ oo @
Asthmati . e
‘/DNA dOUble-STPC}nd breaks ROS Bronchialr::it;g!!igmfg * IL-4, IL-5,
(DSBS), DNA repair pro’rems, and \ | . IL-13, IL-33
e | HDM-ind d ONA I 98, e / Cell death
apoptosis in an Induce A 2 \\g
allergic asthma model and in lung “\ —
samples from asthmatic pcmem's DNA Repair
who died for asthma. s B AN Deficient | ovAdamage
DNA Repair J 4, 4 - | # Pro-inflammatory
Proficient NU7441 | cytokine production
Repair
Intact DNA Inhibitor t Cell death é
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Cell survival RADICALS




House dust mite-induced asthma causes oxidative damage

and DNA double-strand breaks in the lungs.
Chan TK, J Allergy Clin Immunol. 2016,138(1):84-96.el.

. human bronchial epithelial cells exposed
\ to HDM showed enhanced DNA damage

House dust mite exposure:
Induced airway inflammation

9,0 @ Increased oxidative damage
* Oxidative DNA damage (8-OHdG) Proteases

e @ & & Oxidases
"]

e 0 @ * Lipid peroxidation {8-isoprostane)

@ * 3-nitrotyrosine (3-NT) % ¢
Profeases& o @
& Oxidases " N

Asthmatic @
ROS  Bronchial Epithelium ; IL-4, IL-5,
Y\ ' ' IL-13, IL-33

| \ / Cell death

HDM exposure causes
v'DI airway inflammation,
res oxidative damage, DNA damage,
s and cell death in the airway

independently by the
presence of mite sIgE.

‘ <
v Direct HDM exposure to LY
. . o 1 . Y
( bronchial epithelial cells E
. . . DNA Repair
C in vitro induces DNA damage | Deficient | B ONAdamage
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Infant respiratory symptoms

in relation to mite allergen exposure.
van Strien RT, Eur Respir J. 1996 May,9(5):926-31.

“*Der p I in house dust was associated with the
frequency of parental reports of wheeze and/or

v104 Duch infants frequent @;@lugrh in 3-15 month old infants.

aged 3-15 months,
“»The relationship was most prominent

v'Der p I content : Q-
ust extracts. when infants exposed to > 2,000 ng-g-1
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Infant respiratory symptoms

in relation to mite allergen exposure.
van Strien RT, Eur Respir J. 1996 May,9(5):926-31.

. \

a (+) association between
airway responsiveness

to histamine and Der p I

v 17 concentrations in mattress

in house dust was associated with the
f parental reports of wheeze and/or
ugh in 3-15 month old infants.

( dust was demonstrated n ; ot
: nship was most prominen
. R+ Oll’l:f:'\‘?rll‘fh old exposed to > 2,000 ng'g-1
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Proteases & Oxudases

O 'Keeffe PT, Association between Der p I
exposure and airway responsiveness
in early infancy.
Eur Respir J 1994,
7 (Suppl. 18): 29s (Abstract).
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Primary Prevention of asthma and atopy during childhood
by allergen avoidance in infancy:

a randomised controlled study.
Arshad SH, Thorax. 2003 Jun;58(6):489-93.

__in the prophylactic group at 8 years

< OR for
V120 infants at high risk 1 0 RN ceveeeeceese e e s
of developing atopy '
randomised into
prophylactic (n=58) - 84°%
and >—
control (n=62) groups. 0.5 - P
- 89%

v'Isle of Wight study 0 26

(95% C;.' 0.07-0.9) OO * 22 0 1 1 O . 21

O (95% CT 0.06-0.83) 95_‘/_6.001 . (95% CT 0.07-0.62)
current nocturnal ' asthma atopy

wheeze cough  (wheeze & BHR)



Contrast between natural exposure to airborne allergen (A) and

bronchial provocation with nebulized extract (B).
Platts-Mills TAE, J Allergy Clin Immunol. 2016 Jun;137(6):1662-1670.

A Natural exposure consist of a small B Bronchial challenge with nebulized
number (10-200) of large particles per day allergen extracts (>107 droplets in 2-5 min)

Inflammatory Foci

BHR

25

93" \

The concentration of allergen in the particles is sufficient Challenge of an allergic patient can produce a
to produce local inflammatory foci that can contribute to a fall in FEV1 and in some cases a transient
prolonged increase in bronchial hyperreactivity. increase in bronchial hyperreactivity




Contrast between natural exposure to airborne allergen (A) and

bronchial provocation with nebulized extract (B).
Platts-Mills TAE, J Allergy Clin Immunol. 2016 Jun;137(6):1662-1670.

A Natural exposure consist of a small B Bronchial challenge with nebulized
number (10-200) of large particles per day allergen extracts (>107 droplets in 2-5 min)

Inflammatory Foci

BHR

25

93"

The concentration of allergen in the particles is sufficient Challenge of an allergic patient can produce a
to produce local inflammatory foci that can contribute to a fall in FEV1 and in some cases a transient
prolonged increase in bronchial hyperreactivity. increase in bronchial hyperreactivity



Preventing Severe Asthma Exacerbations in Children.

A Randomized Trial of Mite-Impermeable
Murray CS, Am J Respir Crit Care Med. 2017,;196:150-158

. » . _ HR for emergency
v’ Mite-sensitized children with hospital attendance

asthma (ages 3-17 yr) after
an emergency hospital il

) 1.0 asssessesssssesnannunn ] “ :"“'"”' - LLLLL L LT TLLEC LTI
attendance withan  [HplIEEN, WL AV
asthma exacerbation. w' i Py
v" Mite-impermeable 0.5[-
(active group, n=146) \\ 0 _ 55
or control AN
(placebo group, n=138) | 0 p <0.006

bed encasings. Mite avoidance



Progression of Irreversible Airflow Limitation in Asthma:

Correlation with Severe Exacerbations.
Matsunaga K, J Allergy Clin Immunol Pract. 2015;3(5):759-64.el.

declines in FEV; (mL/year)

0]

10 -
) - 13.6
-20 -

v'140 nonsmoking patients -40 -

with well-controlled asthma - 41 . 3

at baseline and followed for 3 yrs -50 -

v'changes in FEV1 and BDR -60 - = 58 . 3
associated with the frequency 0 1 5 2

of severe asthma exacerbations.



The relationship between reduced lung function and
cardiovascular mortality: a population-based study

and a systematic review of the literature.
Sin DD, Chest. 2005 Jun;127(6):1952-9.

v'1,861 Participants of the 1st
National Health and Nutrition
Examination Survey Epidemiologic
who were 40 to 60 years of age
at baseline

v'risk of cardiovascular mortality
across quintiles of FEV,.

6.0
5.0
4.0
3.0
2.0
1.0

0)

RR of death from ischemic heart disease

| 5.65

(95% CT, 2.26 to0 14.13)

individuals in the
lowest FEV, quintile




Chronic allergy signaling:

is it all stressed-out mitochondria?
Hussain SA, Fac Rev. 2022 Dec 15;11:37.

Division of Allergy and Immunology, The Ohio State University College of Medicine, Columbus, OH, USA

Allergen exposure

oxidative stress

Pollen
House dust mite

changes in immuno-
metabolism,

mitochondrial
dysfunction,

epigenetic changes
(particularly microRNA

A Epigenetic changes
> Changes in mitochondrial function

Chronic profile)
allergic T I

~ AROS production disease may be working

" Cell function affected N concurrently or synergistically

| v |

allergic disease

epithelial cells
production allarmins
(TSLP) e




Chronic allergy signaling:

is it all stressed-out mitochondria?
Hussain SA, Fac Rev. 2022 Dec 15;11:37.

Division of Allergy and Immunology, The Ohio State University College of Medicine, Columbus, OH, USA

Allergen exposure

oxidative stress

Pollen

House dust mite
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changes in immuno-

Pub ed.gov metabolism,
\« / September 23, 2024 !

Mﬁi& mitochondrial
oxidative stress and - dysfunction,
development of allergy == 1138 results

5 Ar Advanced epigenetic changes
Stress @ > Changes in mitochondrial function . PGf‘TiCU|Gf‘|Y microRNA
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Chronic allergy signaling:

is it all stressed-out mitochondria?
Hussain SA, Fac Rev. 2022 Dec 15;11:37.

Division of Allergy and Immunology, The Ohio State University College of Medicine, Columbus, OH, USA

Allergen exposure 2 800 aller‘genic molecules

A

oxidative stress

E|

1 r°>

£3 aﬁ

Bﬁ?%w § %jL

House dust mite

changes in immuno-

y Ré“‘%%éggi“ s metabolism,

ANTIOXID PLA‘ Yrfs }0 l@TY . .
- i *;E,N%:@@@g% mitochondrial
: dysfunction,

epigenetic changes
(particularly microRNA

T profile) I

may be working
concurrently or synergistically
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Allergic rhinitis, asthma, and atherosclerosis in the

Bruneck and ARMY studies.
Knoflach M, Arch Intern Med 2005;165:2521-6.

OR for atherosclerosis
development and progression
in the Bruneck Study

v'The ARMY study is a cross-
sectional evaluation of 141 men
aged 17 or 18 years

v'The Bruneck Study is a
prospective population-based
survey of 826 men and women
aged 40 to 70 years:;
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Centenarian Rates and Life Expectancy Related to the Death
Rates of Multiple Sclerosis, Asthma, and Rheumatoid

Arthritis and the Incidence of Type 1 Diabetes in Children.
Lens-Pechakova LS. Rejuvenation Res. 2016 Feb;19(1):53-8.

OXIDATIVE Centenarian Rates
v'29 developed s & Tnfl o = —

countries,

v

<*multiple sclerosis,

FREE <*rheumatoid arthritis,
RADICALS sasthma,

<type 1 diabete



Reactive Oxygen Increased transcription of pro-inflammatory genes

Nitrogen
speCieS (RONS) Cmd (a) ‘\(b) Atc;g\r/::tcer(i:lpggse

Glucocorticoid receptor ® 00 00 00O O

(GR) Signaling. e
residue
*The activation of pro-inflammatory | ‘_ Acetyl

signaling pathways g U U
(Tumor necrosis factor Receptor

(TNFR), Toll-like Receptor, and
Cytokine Receptors)
leads to:

Histone deacetylase-2
Histone HDAC
proteins

N

HAT

*increases in RONS
production in mitochondria and
cytosol.

Repressed gene
transcription

*posttranslational modification
such as acetylation and

phosphorylation

(0] |
i 20 the addition of acetyl groups on lysine
reduce GR and HDACZ OCTIVI*Y, s ¥ @ _(( residues (acetylation), given by histone
in the nucleus leadmg to augmenfed S , a;:fylfrcl;nsferase: (HAT), r'eddtg;\?: the
. \ affinity between histones an ,
pro-mflammafor‘y I"GSPOHSGS. Glucocorticoid \ opens the chromatin and activates
receptor (GR)

transcription factors.

. . i . . . On the other hand, deacetylation induced
Lewis BW, Oxidative Stress Promotes Corticosteroid Insensitivity. | by histone deacetylases (HDAC) leads toa

more compact status of chromatin and then

Antioxidants ( Basel ) 2021 A ug 24.1 O( 9 )-' 1335. to repression of gene transcription.




Reactive Oxygen
Nitrogen

Species (RONS) and
Glucocorticoid receptor
(GR) Signaling.

*The activation of pro-inflammatory
signaling pathways

(Tumor necrosis factor Receptor
(TNFR), Toll-like Receptor, and
Cytokine Receptors)

leads to:

*increases in RONS
production in mitochondria and
cytosol.

*posttranslational modification
such as acetylation and
phosphorylation

reduce GR and HDAC?2 activity,

in the nucleus leading to augmented
pro-inflammatory responses.

Increased transcription of pro-inflammatory genes

(a) (b) Activated gene
transcnptlon

Lysine
residue

| __ Acetyl
' group

Histone
proteins

Glucocorticoid
receptor (GR)

October 15t 2024
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Curcumin AND allergy prevention: 51 results
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Histone deacetylase-2
* HDAC l

N W N O

HAT

vV

Repressed gene
transcription

Curcumin acts as an activator of histone
deacetylases (HDAC) which leads to a
more compact status of chromatin and

then to repression of gene transcription.

Barnes PJ. Histone deacetylase-2 and airway disease.

Ther Adv Respir Dis. 2009 Oct.3(5):235-43.




Mitechondria Oxidative Stress and AGING

“»The free radical theory of aging was first

expressed by Harman as early as 1954.
HARMAN D. Aging: a theory based on free radical and radiation
chemistry. J Gerontol. 1956 Jul:11(3):298-300.

“»Theory was then extended
to include mitochondria.

Cadenas E, Mitochondrial free radical generation, oxidative stress, and aging.
Free Radic Biol Med. 2000 Aug;29(3-4):222-30.

AGING: A THEORY BASED ON FREE RADICAL
AND RADIATION CHEMISTRY

DENHAM HARMAN, M.D, PhD.

FREE
RADICALS

(From the Donner Laboratory of Biophysics and Medical Physics,
University of California, Berkeley)

The phenomenon of growth, decline and
death—aging—has been the source of consider-
able speculation (1, 8, 10). This cycle seems
to be a more or less direct function of the meta-
bolic rate and this in turn depends on the
species (animal or plant) on which are super-
imposed the factors of heredity and the effects
of the stresses and strains of life—which alter
the metabolic activity.

The universality of this phenomenon sug-
gests that the reactions which cause it are basic-
ally the same in all living things. Viewing this
process in the light of present day free radical
and radiation chemistry and of radiobiology, it
seems possible that one factor in aging may be
related to deleterious side attacks of free radicals
(which are normally produced in the course of
cellular metabolism) on cell constituents.*

Irradiation of living things induces mutation,
cancer, and aging (9). Inasmuch as these also
arise spontaneously in nature, it is natural to
inquire if the processes might not be similar.
It is believed that one mechanism of irradiation
effect is through liberation of OH and HO,
radicals (12). There is evidence, although in-
direct, that these two highly active free radicals
are produced normally in living systems. In the
first place, free radicals are present in living
cells; this was recently demonstrated in vivo by
a paramagnetic resonance absorption method
(3). Further, it was shown that the concentra-
tion of free radicals increased with increasing
metabolic activity in conformity with the postu-
lates set forth some years ago that free radicals
were involved in biologic oxidation-reduction
reactions (11, 13). Are some of these free radi-
cals OH and/or HO,, or radicals of a similar
high order of reactivity, and where might they
arise in the cell?

The most likely source of OH and HO, radi-
cals, at least in the animal cell, would be the
interaction of the respiratory enzymes involved

“Subminted for publication March 23, 1956,
* This was performed under the swipices of the Asomic

Commission.
Pablished_on a prant from the Forest Park Foundation to the
Journal of Geronology.

in the direct utilization of molecular oxygen,
particularly those containing iron, and by the
action of catalase on hydrogen peroxide. This
follows from the fact that it has been known
for many years that iron salts catalyze the air
oxidation of organic compounds (5, 6, 14, 15);
OH radicals are believed to be involved in these
reactions (13). Iron salts also catalyze the de-
composition of hydrogen peroxide to water and
oxygen—a reaction that involves OH and HO,
radicals (16). Further, recent studies in this
laboratory on the inactivation of rat liver cat-
alase suggest that the OH radical is involved.
The catalase activity of the homogenates both
in the presence and absence of hydrogen donors
such as sodium bisulfite, sodium hypophosphite,
pyrogallol, and mercaptans remains relatively
constant under an atmosphere of nitrogen.
However, in the presence of air, catalase activity
rapidly decreases and the rate of decrease is
accelerated in the presence of the hydrogen
donors. In addition, methanol, ethanol, and
sodium formate (compounds (2) which are
oxidized by hydrogen peroxide in the presence
of catalase) stabilize the enzyme in the presence
of air. A free radieal mechanism involving the
OH radical has been implicated in the analo-
gous degradation of hemoglobin and myoglobin
(7.

Thus, although the evidence is indirect, there
are good reasons for assuming that the changes
produced by irradiation and those which arise
spontaneously in the living cell have a common
source—the OH and HO, radicals. These arise
on the one hand through the dissociation of
water and on the other largely by the interac-
tion of the oxidative enzymes with oxygen and
hydrogen peroxide. (It is not unlikely that
other metal-containing enzymes, such as vita-
min B,,, which contains cobalt, also contrib-
ute.)

The manner in which a highly reactive radi-
cal such as OH would exert its effect on a cell
is obscure. However, it would be expected to
react for the most part near the area where it

28

Steven S, Vascular Inflammation and Oxidative Stress: Major Triggers for Cardiovascular Disease.

Oxid Med Cell Longev. 2019 Jun 23,2019:7092151.



Interplay of Oxidative Stress and Chronic Low Grade

Inflammation
“protein oxidation, a increase mitochondrial permeability
<oxidative DNA damage (by opening of the mitochondrial

permeability transition pore)

“»oxidized nucleotides

——

Wenzel P, Redox regulation of cardiovascular inflammation - 'A 9 < Bl
Immunomodulatory function of mitochondrial and Nox-derived reactive N Z! B8, “@»
oxygen and nitrogen species. Free Radic Biol Med. 2017 Aug;109:48-60. " & \":,,,

ox-mtDNA ox-mtDNA \ :
'bﬁo% %@DNA -\s\g@om
which represents a damage-associated ©
molecular pattern (DAMP) sterile g
inflammation

recognized by Toll Like

NLRP3
RecepTO rs Inflammasome

Pittman K, Damage-associated molecular patterns control neutrophil recruitment. J Innate Immun. 2013;5(4):315-23.



Mitochondrial dysfunction in cell senescence and aging.
Miwa S, J Clin Invest. 2022 Jul 1;132(13):e158447.
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Mitochondrial free radical generation, oxidative stress,
and aging.
Cadenas E, Free Radic Biol Med. 2000 Aug:29(3-4):222-30.
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Inflamm-aging as a consequence of macroph-aging.

:ll'j)%tl'ammatory status / The IndIVIdUGI Thf‘ZShOIdS Of |nf|amm-agln9.
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PROINFLAMMATORY

The increase in proin-flammatory status, aTATUS

caused by chronic age-related stimulation
of the macrophage, called “macroph-aging,”
is referred to as “inflamm-aging."
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AGE (years)

An individual threshold of the capability to cope with stress
is hypothesized. If inflamm-aging trespasses on this level,
the transition between successful (continuous line)

and unsuccessful aging (dotted line) will occur.

Franceschi C, Inflamm-aging.
An evolutionary perspective
on immunosenescence.

Ann N'Y Acad Sci.

2000 Jun;908:244-54.

In accordance with epidemiologic data, the period of life during
unsuccessful aging (disability) is maximal in the elderly
(60-80 years) and minimal in young people and centenarians.




Inflamm-aging as a consequence of macroph-aging.

The individual thresholds of inflamm-aging.
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anti-inflammatory molecules as
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Fulop T, Immunosenescence and Inflamm-
Aging As Two Sides of the Same Coin:
Friends or Foes?

Front Immunol. 2018 Jan 10;8:1960.



Crosstalk of toll-like receptors signaling

and Nrf2 pathway for regulation of inflammation.
Mohan S, Biomed Pharmacother. 2018 Dec;108:1866-1878.
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Crosstalk of toll-like receptors signaling

and Nrf2 pathway for regulation of inflammation.
Mohan S, Biomed Pharmacother. 2018 Dec;108:1866-1878.
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Crosstalk of toll-like receptors signaling

and Nrf2 pathway for regulation of inflammation.
Mohan S, Biomed Pharmacother. 2018 Dec;108:1866-1878.
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Crosstalk of toll-like receptors signaling

and Nrf2 pathway for regulation of inflammation.
Mohan S, Biomed Pharmacother. 2018 Dec;108:1866-1878.
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INFLAMM-AGING

“SASP is responsible for spreading of senescence to neighbouring [
cells or systemically from organ to organ by circulating factors ™\ e :
and microvesicles resulting in progressive damage of tissues and organs. =, _.<°

0 oo

> The most prominent component of SA SP s IL‘6 S

Pmeed'go"October 16, 2024

IL-6 inhibition and polyphenols: 903 results
IL-6 inhibition and curcumin: 467 results
IL-6 inhibition and vitamin D: 328 results

IL-6 inhibition and vitamin K2: 13 results
IL-6 inhibition and vitamin E: 105 results
IL-6 inhibition and folic acid: 44 results
IL-6 inhibition and magnesium: 85 results
IL-6 inhibition and selenium: 112 results
IL-6 inhibition and zinc: 297 results

Cardoso AL, Towards frailty biomarkers: Candidates from genes and pathways regulated in aging and age-
related diseases. Ageing Res Rev. 2018 Nov;47:214-277.



Mitochondrial free radical generation, oxidative stress,
and aging.
Cadenas E, Free Radic Biol Med. 2000 Aug:29(3-4):222-30.
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Telomere dynamics across the early life course:

Findings from a longitudinal study in children.
Cowell W, Psychoneuroendocrinology. 2021 Jul;129:105270.
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Telomere dynamics across the early life course:

Findings from a longitudinal study in children.
Cowell W, Psychoneuroendocrinology. 2021 Jul;129:105270.

/224 children enrolled Telomere decrease most rapidly in the first
in a New York City-based years of life (birth to 3 years)
birth cohort. followed by a period of maintenance into the pre-puberty period. ~—°
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Nonlinear dynamics of multi-omics profiles
during human aging. Shen X, Nat Aging. 2024 Aug 14..

v'multi-omics profiling on

a longitudinal human cohort
of 108 participants, aged
between 25 years and 75
years.

Cortesia Dr. Sandro Girotto
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Nonlinear dynamics of multi-omics profiles
during human aging. Shen X, Nat Aging. 2024 Aug 14..
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Caring for Children by Supporting Parents
Shuster MA, NEIM 2017:376(5):410

M A |
Adult lacks Child

resources & starts school
skills to prepare ~— “developmentally

child for school vulnerable”
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“Indeed, physicians’ greatest —
Youth lacks Child st [
effect on the health of the skills to DISADVANTAGE t; leirr# gﬁj :
. . in stead Kk ith
children may, at times, eg;r?;anlosyr?’laen!i teheepiru;)eh::s

be the result not of what they g&g
do for children, but of what
they do for parents”.



Does oxidative stress shorten telomeres in vivo?

A meta-analysis.
Armstrong E, Ageing Res Rev. 2023 Mar,;85:101854.

There is a significant overall correlation
o (r = 0.09) between oxidative stress and

/meta-analysis accelerated telomere shortening.

Systematic Reviews
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1 von Zglinicki T. Oxidative stress shortens telomeres.
Trends Biochem Sci. 2002 Jul;27(7):339-44.
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Does oxidative stress shorten telomeres in vivo?

A meta-analysis.

Armstrong E, Ageing Res Rev. 2023 Mar,;85:101854.

Meta-analyses

v'meta-analysis

Systematic Reviews
v'association between
oxidative stress and
telomere dynamics in vivo,

v'37 studies, 4969 individuals,
and 18,677 correlational
measurements

contrasting oxidative stress
has a protective effect on telomere shortening
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Mistakes to Avoid in the Management of Children's

< ;Respiratory Diseases to Plan Long Term Health ~ -

v Introduction

v Why is avoiding mistakes important?
The long-term consequences of early respiratory
diseses

Attilio Boner v’ Early respiratory diseases: “a canary in the mine"
University of

Verona, Italy v" 10 Mistakes to avoid
attilio.boner@univr.it

\ v Summary & Conclusions
0 3356274799
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To Err is Human

Building a Safer Health System

Institute of Medicine (US) Committee on Quality
of Health Care in America; Editors: Linda T. Kohn,
Janet M. Corrigan, and Molla S. Donaldson.
Washington (DC): .

2000.ISBN-10: 0-309-06837-1

°In 1999, the Institute of Medicine
released a landmark report,

"To Err is Human," which brought
unprecedented public attention to bear
on the safety of American health care.

*To Err Is Human breaks the silence
that has surrounded medical errors and
their consequence--but not by pointing
fingers at caring health care

professionals who make
honest mistakes. |

*To Err Is Human asserts that the
problem is not bad people in health care--
it is that good people are working in bad
systems that need to be made safer.


http://www.nap.edu/

Pathogenesis is Important
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Habits of
aLifelong

Learner

{

<*Respect environment
< Optimal diet starting with breastfeeding
Th e a r-’- O'(\ “*Prevention strategies starting with vaccines
<*Fever is not always bad
: : < Treat causes not effects
+e c Ch ! n9 IS +h € <*Ask about the quality of cough
<»Teach how to use the devices

a r'l' O'F ass l 5+’ n 9 “*Be sure to have been understood "Ask me 3"

What is my main problem?
What do I need to do?

d i S C OV e ry Why is it important for me to do this?

<+ Steroids don't solve everything
<+ Oxidative stress is a neglected big problem
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PubMed in data 2 novembre 2024

Pmeed.gov

*antioxidant activity AND curcumin: 5,533 results
*antioxidant activity AND quercetin: 18,890 results
*antioxidant activity AND resveratrol: 13,294 results

*antioxidant activity AND magnesium: 4,811 results
*antioxidant activity AND selenium: 28,973 results
*antioxidant activity AND zinc: 14,185 results
*antioxidant activity AND vitamin D: 3,562 results
*antioxidant activity AND vitamin E: 40,633 results
*antioxidant activity AND Vitamin K2: 201 results
*antioxidant activity AND folic acid: 2,815 results




PubMed in data 2 novembre 2024

Pmeed.gov

*antiinflammatory activity AND curcumin: 10,011 results
santiinflammatory activity AND quercetin: 3,171 results
*antiinflammatory activity AND resveratrol: 2,226 results

*antiinflammatory activity AND magnesium: 755 results
*antiinflammatory activity AND selenium: 771 results
*antiinflammatory activity AND zinc: 1,744 results
*antiinflammatory activity AND vitamin D: 1,750 results
*antiinflammatory activity AND vitamin E: 1,233 results
*antiinflammatory activity AND Vitamin K2: 40 results
*antiinflammatory activity AND folic acid: 464 results




PubMed in data 2 novembre 2024

Pmeed.gov

*antiviral activity AND curcumin: 474 results
*antiviral activity AND quercetin: 749 results

*antiviral activity AND resveratrol: 322 results

*antiviral activity AND magnesium: 452 results
*antiviral activity AND selenium: 341 results
*antiviral activity AND zinc: 1,404 results
*antiviral activity AND vitamin D: 602 results
*antiviral activity AND vitamin E: 310 results
*antiviral activity AND Vitamin K2: 9 results
*antiviral activity AND folic acid: 257 results




Antioxidant therapy is similar to the octane in gasoline and must
be used regularly for proper
functioning of mitochondria
and macrophages

Gasoline
100%
octane

Vitamin D

The body makes vitamin D when it
is exposed to Ultraviolet (UV) rays from the sun.
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