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Dopo la nascita, le dimensioni del polmone aumentano 
con le dimensioni del corpo, ma sono anche 

influenzate da età, sesso ed etnia.

[Quanjer et al. 2012].

BPCO: UNA MALATTIA PEDIATRICA



I volumi massimi polmonari sono raggiunti a circa 22 anni 
nei maschi e poco prima nelle femmine, raggiungendo un 
volume polmonare che è 30 volte maggiore rispetto alla 

nascita. 

[Kohansal et al. 2009; Quanjer et al. 2012]

Anche in salute, FEV1 e FVC  hanno un graduale 

declino dopo aver raggiunto il loro picco a causa di una 

progressiva perdita di elasticità del polmone.
[Quanjer et al. 2012].



BPCO: UNA MALATTIA PEDIATRICA

Il concetto che la BPCO in età adulta non è 

semplicemente dovuta ad un accelerato declino della 

funzione polmonare con l'invecchiamento ,ma al 

mancato raggiungimento del picco di funzionalità 

respiratoria durante l’accrescimento è stato proposto 

diversi decenni fa. 



Barker DP. Fetal and infant origins of adult disease. BMJ Books 1992; 343:52–53.

r= 0.71 ; p<0.01
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MATERNAL SMOKE DURING PREGNANCY

[…] in utero exposure to nicotine leads to smaller lungs with a reduced 

number of enlarged alveoli, alveolar changes suggestive of premature ageing 

and a low capillary density .

Maternal smoking of 10 cigarettes/day was found to increase risk of COPD in 

offspring by 1.7 (95% confidence interval, 1.2– 2.5).

Within families, the effect of maternal smoking of 10 cigarettes/day had the same 

effect on airflow limitation in the offspring as 10 years of personal smoking by the 

offspring .



MATERNAL SMOKE DURING PREGNANCY



LOW BIRTH WEIGHT

La maggior parte degli studi epidemiologici hanno dimostrato che il basso peso alla 

nascita è associato ad aumentata morbilità  cardiovascolare e respiratoria in età 

avanzata. I fattori responsabili del basso peso alla nascita sono il parto pretermine e il 

ritardo di crescita intrauterino.

Epidemiological studies demonstrate that in-utero growth restriction and low birth weight 

are associated with impaired lung function and increased respiratory morbidity

from infancy, throughout childhood and into adulthood. Chronic restriction of nutrients 

and/or oxygen during late pregnancy causes abnormalities in the airways and lungs of 

offspring, including smaller numbers of enlarged alveoli with thicker septal walls and 

basement membranes. The structural abnormalities and impaired lung function seen 

soon after birth persist or even progress with age. These changes are likely to cause 

lung symptomology through life and hasten lung aging.



LOW BIRTH WEIGHT

RESULTS:

Adult FEV(1) and FVC increased linearly with higher birth

weight in both men and women with no apparent

threshold. […] every 500 g higher birth weight was

associated with a higher FEV(1) of 53.1 ml (95% CI

38.4 to 67.7) and higher FVC of 52.5 ml (95% CI 35.5

to 69.4).

CONCLUSION:

Birth weight is continuously and independently

associated with adult respiratory function. It is plausible

that poor growth in early life may restrict normal lung

growth and development, which could have long-term

consequences on lung function later in life.

Il peso alla nascita è continuamente e 

indipendentemente associato alla 

funzione respiratoria dell'adulto.
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Il parto pretermine, che corrisponde ad una durata della gestazione inferiore 

alle 37 settimane, è la causa più comune di sviluppo polmonare anomalo con 

conseguenze sostanziali e per tutta la vita.



Infants born before 28 weeks’ gestation rarely survive without 

supplementary oxygen and ventilatory assistance, the iatrogenic 

effects of which may compound the disruption of lung development 

caused by preterm delivery per se. Exposure to hyperoxia, especially 

if combined with prenatal inflammation, results in the disruption 

of alveolar development, reduced surface area for gas 

exchange, diffuse fibrosis and increased airway resistance. 

CHRONIC LUNG DISEASE OF 

PREMATURITY



CHRONIC LUNG DISEASE OF 

PREMATURITY

Most longitudinal studies of lung function have reported evidence of 

persistent airflow limitation (reduced FEV1 and FEV1/ FVC) and/or BHR

during childhood, adolescence and adulthood in survivors of preterm birth.



CHRONIC LUNG DISEASE OF PREMATURITY
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Among 808 breastfed children, 49% were 

breastfed for 4 months. At 18 yrs of age 

the augmenting effect of breastfeeding on 

FVC was reduced with increased height. 

Linear mixed models identified that 

breastfeeding duration was associated 

with increased FVC. Path analysis 

suggested a direct effect of breastfeeding 

on FVC at 10 yrs of age, but an indirect 

effect at 18 yrs of age via FVC at 10 yrs 

of age. Although inversely related to 

breastfeeding, a higher weight gain in 

infants led to taller adolescents and, in 

turn, resulted in increased FVC. 

Una maggiore durata dell'allattamento al seno 

contribuisce alla salute dei polmoni durante 

l'infanzia e l'adolescenza.



Postnatal growth and 

nutrition

Vitamin A, D or E deficiency seems to have greatest effect on alveolar rather 

than airway development, with evidence that postnatal supplementation may 

potentially improve lung structure both in animal studies and humans 



Postnatal growth and nutrition
VITAMINA D

There have been numerous studies looking at 

vitamin D status in association with various lung 

diseases focusing on asthma, chronic obstructive 

pulmonary disease (COPD), cystic fibrosis (CF), 

and respiratory infections.



Anche nella terra degli Ulivi?



RESULTS:

In patients with COPD, 25-OHD levels correlated 

significantly with forced expiratory volume in 1 s 

(FEV(1)) (r=0.28, p<0.0001). Compared with 31% of the 

smokers with normal lung function, as many as 60% 

and 77% of patients with GOLD (Global Initiative 

for Obstructive Lung Disease) stage 3 and 4 exhibited 

deficient 25-OHD levels <20 ng/ml (p<0.0001). 

Additionally, 25-OHD levels were reduced by 25% in 

homozygous carriers of the rs7041 at-risk T allele 

(p<0.0001). Notably, 76% and 100% of patients with 

GOLD stage 3 and 4 homozygous for the rs7041 T 

allele exhibited 25-OHD levels <20 ng/ml. 

CONCLUSIONI:

La carenza di vitamina D si  associa frequentemente 

alla BPCO e correla con la gravità della stessa. I dati 

giustificano la supplementazione di vitamina D nei 

pazienti con BPCO grave, soprattutto in quelli che 

trasportano varianti a rischio  come la rs7041.
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Ci sono difficoltà riconosciute nel separare gli effetti dell’ esposizione al fumo 

di tabacco pre- e post-natale, dal momento che quasi tutte le donne che 

fumano durante la gravidanza continuano a farlo dopo la nascita del bambino.



Tai, A.S.N., Tran, H., Roberts, M., Clarke, N., Wilson, J.W., Robertson, C.F. Pediatric origins of

adult chronic obstructive pulmonary disease (COPD): childhood asthma. Am J Respir Crit Care 

Med. 2010;181:A2275.

Schultz, E., Devadason, S., Khoo, S., Zhang, G., Bizzintino, J., Martin, A. et al. (2010) The role of

GSTP1 polymorphisms and tobacco smoke exposure in children with acute asthma. J Asthma 47: 

1049– 1056. 

[…] Not all children who are exposed to pre- or postnatal tobacco smoke 

have diminished lung function or increased respiratory morbidity, 

reflecting, at least in part, differences in maternal and foetal genetic 

susceptibility.

Postnatal exposure to 

environmental tobacco smoke

Several, though not all, studies have reported a protective effect of the 

infant and/or maternal GSTT1 nonnull genotype in children of smoking 

mothers, with respect to lung function, airway reactivity and respiratory 

morbidity. 



GENETIC SUSCEPTIBILITY

L'importanza degli “eventi di vita precoci” ha notevoli implicazioni

per la ricerca dei geni di suscettibilità nei confronti della BPCO. 



GENETIC SUSCEPTIBILITY

ADAM33 is expressed in the developing lung during branching morphogenesis, 

increases throughout gestation, and persists into adult life, suggesting that it may have a 

role in the developmental regulation of airway calibre. Polymorphisms in the ADAM33 

have been associated with impaired early life lung function. Now it has been shown that 

polymorphisms in ADAM33 are implicated in the severity of COPD.

Another gene linking early lung function, asthma and COPD is the beta-receptor. A 

recent study genotyped the polymorphisms at positions 16 and 27 in more than 1100 

people with a variety of respiratory problems, including asthma and COPD, as well as a 

control population (102). The Arg 16 homozygotes had an increased risk of COPD, 

asthma, and wheeze.



GENETIC SUSCEPTIBILITY

Another illustration of an association between genes important in lung growth and also 

later susceptibility to COPD concerns FGF-1, FGF-2 and their receptor FGF1-R. FGFs 

are important in lung growth. […] Human airway smooth muscle cells were shown to 

proliferate when exposed to FGF1 and 2. In vivo, there was cytoplasmic expression of 

FGF-2 in epithelium, and nuclear localization in airway smooth muscle cells, in COPD 

patients when compared with controls.

The effects of GSTM polymorphisms in mother and child, and early lung function and 

symptoms, have been discussed. GSTT1 deficiency is associated with an accelerated 

decline in lung function, a known risk factor for COPD, in middle aged men, and a 

combination of polymorphisms in all three GST genes were associated with accelerated 

decline in lung function.
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Durante lo sviluppo, il polmone è altamente suscettibile ai danni da esposizione agli 

inquinanti ambientali.

L'associazione tra l'esposizione acuta e cronica ad inquinanti ambientali e sintomi 

respiratori, così come la funzione polmonare ridotta, è ben descritta in bambini e adulti.



Environmental pollution

School children in rural India, where use of biomass is common, also have significant 

reductions in lung function and increased incidence of asthma when compared with 

nonexposed peers.

A direct link between childhood exposure to PM and increased vulnerability to adult 

respiratory disease is provided by studies showing an association between life-long 

biomass smoke exposure and development of COPD in noncigarette-smoking women.
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L'associazione tra infezioni respiratorie durante l'infanzia e le malattie polmonari croniche 

dell’ età avanzata è da tempo riconosciuta.

Tuttavia, l'incapacità di misurare regolarmente la funzione polmonare nei bambini al di sotto 

di 6 anni ha reso impossibile determinare se la funzione polmonare ridotta preceda le 

infezioni respiratorie precoci o viceversa.



Childhood respiratory illness

It has been reported that lower respiratory tract infections, especially those associated 

with respiratory syncytial virus (RSV), are associated with abnormal lung function at 

follow up. 

However, several studies have shown that children hospitalized as a result of RSV tend 

to have abnormal lung function before as well as after such infections.



Childhood respiratory illness

Considerable evidence now exists that diminished airway function, associated 

with a suboptimal intrauterine environment (e.g. maternal smoking, IUGR) may 

be present from birth and that such children are more likely to wheeze with 

subsequent viral infections.



ADVERSE CHILDHOOD EXPERIENCES AND

COPD



NASCITA E MORTE DI UNA STELLA
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CONCLUSIONI



CONCLUSIONI

 Non è più plausibile considerare la BPCO come la malattia 

dell’anziano fumatore

 Rappresenta il frutto di influenze genetiche e soprattutto  

ambientali precoci che dovrebbero essere intercettate dal 

pediatra :  

a)se possibile curate 

b) comunque favorire il raggiungimento 

del  più alto picco di funzionalità 

polmonare possibile . 


