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BPOCin utero?

Desi diagnosticata la varsta adulta si desi
este apanajul grupului de varsta de 40-45 de
ani exista din ce in ce mai multe intrebari pe
care si le pun specialistii legate de momentul
aparitiei bolii (1). Intrebarile sunt pe multiple
planuri. Astfel prima care vine in ordine este
de cand apare inclinatia spre BPOC, cat de
precoce? Ce factori din viata mamei decid?
Care este impactul in prima copilarie a unor
Ltriggeri”? Exista vreo modalitate precoce de
preventie?

Semnalele au fost variate si au venit din mai
multe domenii. Cei care au avut curiozitatea sa
vada daca exista o legatura intre pneumoniile
din copilarie , fumat si BPOC au avut o prima
relatare (2). Studiul Gene(2) a a demonstrat ca
a avea o pneumonie in copilarie poate aduce
un risc relativ de a avea BPOC ca fumator de
1,40 si daca exista si pneumonie si astm in
copilarie riscul relativ creste la 1,85.1n 1970
Burrows a gasit acest factor de risc care se
cheama infectii respiratorii ale copilariei
(3) iar ulterior 4 alte studii au reconfirmat
aceasta relatie intre pneumonia din copilarie
si functia pulmonara (scadere a VEMS-ului
si FVC[4,5,6,7]). Specialistii din ,European
Community Respiratory Health Survey”
observand pe termen lung subiecti de 20-44
de ani si apoi reevaluindu-i 5-11 ani mai tarziu
au gasit la cei cu infectii serioase respiratorii la
varste <5 ani ca acest factor este responsabil
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de 8 % din cazurile noi [8, 9, 10]. Alte studii

au aratat ca o pneumonie la o varsta chiar

mai mica (sub 3 ani) poate induce o scadere
persistenta a VEMS-ului postbronhodilatator
si a raportului VEMS/FVC dupa varsta de 26 de
ani (11).

S-au mai adaugat si alti factori de risc
predispozanti ulteriori precum: nasterea
prematura, obezitatea materna, dieta si
fumatul, dieta pentru copii, expunerea la
alergeni si infectii ale tractului respirator, dar si
susceptibilitatea genetica care incepe sa fie din
ce in ce mai meticulos analizata (12).

Calitatea mediului intrauterin poate
influenta dezvoltarea fetald incepand de
la alimentarea fatului si disponibilitatea
oxigenului la acel moment, inducand restrictii
de crestere intrauterind, modificarea spatiului
fetal intratoracic, infectii intrauterine,etc.
Fumatul mamei si expunerea la alte
medicamente de asemenea are efect. Alti
factori care opereaza in timpul vietii
postnatale precoce sunt ventilatia mecanica,
concentratiile inalte de FiO2 in cazul unei
nasteri premature, subnutritia, expunerea la
fumat pasiv, la infectii respiratorii pentru ca
toate aduc alterari de structuri pulmonare si de
functie (13).

Exista o sinteza si clasificare a factorilor
care sustin ipoteza BPOC-ului in utero care
este motivata de fiecare data de studii
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corespunzatoare si care este legata de
cele 2 etape (14): prenatal si postnatal.
"Trigerrii” adesea sunt cei care coafeaza
partea genetica de exprimare a bolii, fiind un
lucru cunoscut faptul ca prenatal ei induc o
dezvoltare suboptimala a cailor aeriene iar
postnatal impacteaza cresterea cailor aeriene,
procesul de de dezvoltare al alveolelor si al
microvascularizatiei (14).

In prenatal decisivi pot fi: fumatul
matern (singurul si cel mai important factor
prevenibil) care induce asa cum arata
studiile experimentale prin intermediul
nicotinei o reducere a numarului de alveole,
o densitate capilara scazuta, cai aeriene
mai mici, o crestere a musculaturii netede,
depuneri de colagen, limitari de flux aerian
si hiperreactivitate (15,16). Lucrurile au fost
regasite si in studii epidemiologice cu o
predispozitie la hiperreactivitate bronsica
precoce instalata (mai ales la cei cu istoric
maternal de astm) (17), functie respiratorie
saraca la nastere (18) iar la un fumat matern
de 10 tigari per zi creste riscul relativde BPOC
la urmasila 1,7 (19). Al doilea factor este
greutatea micd la nastere si ,intrauterin growth
restriction” unde un cerc vicios este creat
de disfunctiile de alimentare cu substante
nutritive si oxigen transplacentar induse de
fumat si de hipertensiunea indusa de sarcina
(20), o reducere a aportului de vitamina E
in primul si al doilea trimestru de sarcina
(21), nutritia deficitara a mamei (foametea
din Olanda in al doilea razboi mondial) (22),
ingestia deficitara de fructe, peste, vitamine
antioxidante (23), de vitamind D (implicata in
multiplicarea celulelor musculaturii netede
bronsice) (24).

Postnatal predomina alti factori.
Prematuritatea (nastere sub 37 de saptamani)

(25), ventilatia prematurului, hiperoxia ca
interventii asociate (sunt contributive) (14);
alimentatia cu lapte praf (la san este

protectiv) (26) si deficienta de vitamina D, E

si A (27), chiar daca suplimentarea acestora

nu este convingatoare ca protectie, pot fi
factori asociati. La acestea se poate adduga
fumatul mamei post nastere (28) (efect
protectiv in acest sens al « infant and/or
maternal GSTT, nonnullgenotype ») (29),
poluarea « outdoor » si « indoor » (ozon,
nitrogen, CO2), din trafic (CO, nitrogen oxizii),
particulele de biomasa (lemn, paie, gunoi de
grajd) (30) si o serie de xenobiotice (ex. nitrofen,
naphthalenes, arsenic, tetrachlorodibenzo-p-
dioxin, di (2-ethylhexyl) phthalate) afecteaza
maturarea si cresterea pulmonului la copii(31).
La acestea se adauga infectiile copilariei in
special cu virus sincitial (32).

Asa cum arata evidentele care se cumuleaza
de la un la altul nu mai avem un BPOC al
adultului si putem gasi germenii acestei boli
deja « in utero ». Probabil ca pe viitor atat
cercetatorii, geneticienii cat si clinicienii de la
neonatologi, pediatri pana la pneumologi vor
trebui sa se aplece mai mult asupra leziunilor
din timpul sarcinii si copilariei sa recomande
o educatie mai sandtoasa in privinta dietei, a
exercitiilor, evitarii fumatului pentru a prezerva

rezervele functiei pulmonare.
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COPD in utero?
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Although diagnosed at an adult age and
even if it is specific to the age group of 40-45
years, there are increasing questions from
specialists, on the time of occurrence of
this disease (1). These questions come from
multiple areas. The first one is when does the
inclination towards COPD occur, how early?
What factors from mother’s life decide it?
What is the impact of certain triggers in the
first childhood? Is there an early method for
prevention?

There have been various signals coming
from different fields. Those who were curious
to find out whether there is a connection
between childhood pneumonias, smoking
and COPD, presented the first data on the
matter (2). Gene study (2) showed that
childhood pneumonia may bring a relative
risk for COPD as a smoker of 1.40, and in the
case of childhood pneumonia and asthma
the relative risk increases up to 1.85.1n 1970
Burrows found this risk factor which is called
childhood respiratory infection (3), and
afterwards, 4 other studies reconfirmed this
relation between childhood pneumonia and

the pulmonary function (decrease in VEMS and

FVC (4,5,6,7). Specialists from the ,European
Community Respiratory Health Survey’,
observing the long-term evolution of subjects
of 20-44 years old and then reevaluating
them 5-11 years later, found in those with
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serious respiratory infections at ages <5
years, that this factor accounts for 8 % of the
new cases [8, 9, 10]. Other studies showed
that pneumonia at a young age (under 3
years) may induce a persistent decrease in
postbronchodilator VEMS and VEMS/FVC ratio
after the age of 26 years (11).

Other subsequent predisposing risk factors
added, such as: premature birth, maternal
obesity, diet and smoking, diet for children,
exposure to allergens and infections of the
respiratory tract, but also genetic susceptibility
which is being more and more meticulously
analyzed (12).

The quality of the intrauterine environment
may influence fetal development starting with
the feeding of the fetus and the availability of
oxygen at that moment, inducing intrauterine
growth restrictions, modifications of the fetal
intrathoracic space, intrauterine infections,
etc. Maternal smoking and exposure to certain
medicines has an effect as well. Other factors
operating during early postnatal life are the
mechanical ventilation, high concentrations of
FiO2 in case of a premature birth, malnutrition,
exposure to passive smoking, to respiratory
infections, as they all bring alteration of
pulmonary function and structure (13).

There is a synthesis and a classification
of the factors supporting COPD in utero
hypothesis which is motivated every time
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by corresponding studies, and is related to
the 2 stages (14): prenatal and postnatal. The
triggers are often those favoring the genetic
part of the expression of this disease. It is
a well-known fact that during the prenatal
period they induce a suboptimal development
of the airways, and postnatally they have
an impact on the growth of the airways, the
process of development of the alveoli and
microvascularization (14).

Prenatally, the decisive factors may
be: maternal smoking (the only and most
important preventable factor) which induces
through nicotine, as experimental studies
have shown, a decrease of the number
of alveoli, a low capillary density, smaller
airways, an increase of the smooth muscle,
collagen deposits, airflow limitations, and
hyperreactivity (15,16). These aspects have
also been found in epidemiological studies
with a predisposition to early bronchial
hyperreactivity (especially in those with
a maternal history of asthma) (17), poor
respiratory function at birth (18), and in case of
maternal smoking of 10 cigarettes per day the
relative risk of COPD increases in descendants
1,7 (19). The second factor is low birth weight
and intrauterine growth restriction” where a
vicious circle is created by the dysfunctions
related to nutrients feeding and transplacentar
oxygen induced by smoking and the high
blood pressure induced by pregnancy (20), a
decrease of vitamin E intake in the first and
second pregnancy trimester (21), nutritional
deficiency of the mother (the Dutch famine
during the Second World War) (22), poor
intake of fruit, fish, antioxidant vitamins (23),
vitamin D (involved in the multiplication of the
bronchial smooth muscle cells) (24)

Postnatally, other factors predominate.

Prematureness (birth before 37 weeks)
(25), ventilation of the premature baby,
hyperoxia, as associated interventions
(they are contributive) (14) ; powdered milk
feed (breastfeeding is protective) (26), and
vitamin D, E and A deficiency (27). Even if
their supplementation is not convincing as
protection, they may be associated factors.
Postnatal maternal smoking may add to all of
these (28) (protective effect of infant and/or
maternal GSTT, non-null genotype) (29), outdoor
and indoor pollution (0zone, nitrogen CO2),
coming from the traffic (CO, nitrogen oxides),
biomass particles (wood, straw, manure) (30)
and a series of xenobiotics (ex. nitrophenol,
naphthalene, arsenic, tetrachlorodibenzo-
p-dioxin, di(2-ethylhexyl) phthalate) affect
lung maturation and growth in children (31).
Childhood infections add to these, especially
infections with syncytial virus (32).

As shown by growing evidence, we no
longer deal with an adult COPD but we may

U

find the germs of this disease already “in utero”.

In the future, researchers, geneticists as well as
clinicians — from neonatologist, pediatricians
to pulmonologists - will probably need to
focus more on the lesions occurring during
pregnancy and childhood, to recommend a
healthier education regarding diet, exercise,
and smoking avoidance, to preserve the
pulmonary function reserves.
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