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SPA-6

New treatments in childhood asthma

A. Escribano. University of Valencia, Spain

A reduction in mortality and hospitalization rates caused by asthma

has been observed in the last 15 years. This comforting data should

incentivize the development of new strategies to reduce, even more,

the significant burden that this disease poses.

Current therapy for asthma with inhaled corticosteroids and long-

acting inhaled b2-agonists is highly effective, safe, and relatively

inexpensive, but many patients remain poorly controlled and, in

children with severe asthma, the response to them is very variable.

Moreover, inhaled corticosteroids control the symptoms while being

used, but they quickly appear again when administration is stopped.

This is because, until now, any of the available treatments for asthma

have long term effect on inflammation or airway remodeling, so

that they do not modify or cure the disease, not prevent its

establishment and neither control some forms of severe asthma.

Until the molecular and genetic causes of asthma can be understood,

healing prospects seem remote.

Little progress has been made in the introduction of new drugs,

despite the intense efforts and investments carried out in recent

years. Furthermore, animal models have proved to be misleading,

thus it is necessary to count on human trials. Several new

treatments are under development, although many of them are so

specific, targeted to a single mediator or receptor, that although they

may be effective in specific phenotypes of asthma (endotypes), is

unlikely that they have a major clinical impact. The complexity and

heterogeneity of asthma requires acting against multiple pathogenic

mechanisms. While corticosteroids are effective due to their great

anti-inflammatory potential, the use of drugs with more widespread

effects, such as kinase inhibitors, may be more effective but have a

greater risk of side effects.

It is possible that drugs that could act on key points at the

beginning of the inflammatory process, controlled the disease. In

the future it would be important if pediatric patients could take

part of multicenter clinical trials with promising therapies, such

as new anticholinergic agents, antileukinas and, even, bronchial

thermoplasty.

It is hoped that in the coming years, improved understanding

of molecular and epigenetic mechanisms of asthma, enhanced

knowledge of pharmacogenomics, the use of specific biomarkers

to define the type of asthma, its severity and response to

certain treatments, early intervention linked to an individualized

monitoring of the course of the disease and the availability of

personalized medicines, will allow for the design of individualized

therapies that achieve the complete control of such a variable and

heterogeneous disease as the asthma.
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SPA-7

Lung function in infants

M. Sánchez-Solı́s, L. Garcı́a Marcos. University of Murcia, Spain

From the 1980’s the development of new devices has allowed us to

learn about the role of infant lung function in respiratory diseases.

The knowledge of lung function in newborn and infants, should help

us to understand the physiology of the illness in wheezing infants,

evolution of lung disease from prematurity and bronchopulmonary

dysplasia, and in cystic fibrosis which are the most frequent chronic

respiratory diseases in the first two years of life.

Wheeze infants: In infants with recurrent wheeze it has been

shown a worse lung function compared with healthy matched

infant; by mean of the rapid compression technique, it has been

possible to show that the maximal flow at functional residual

capacity (V′
maxFRC) is already diminished in wheeze infants in the

first year of life [1,2], suggesting airway obstruction in those infants.

Recently, by mean of raised-volume rapid thoraco-abdominal
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compression technique (RVRTC), after adjustment for sex, age,

body length at test and maternal smoking, significant reductions

in z-scores for forced expiratory flow at 0.5 seconds (FEV0.5), in

forced expiratory flow at 75% of forced vital capacity (FEF75) and in

forced expiratory flow at 25 to 75% of forced vital capacity (FEF25–75)

were observed in infants with recurrent wheeze when compared

with controls, but not in forced vital capacity (FVC) showing an

obvious obstructive airway pattern in recurrent wheeze infants [3].

So the conclusion is that, with different methods of assessment, lung

function is reduced in patients suffered recurrent lower respiratory

illness (LRI), compared with healthy infants. The first study designed

to determine whether early childhood respiratory illness led to

decreases in lung function or a low lung function previous to the

first airway infection led to an increased risk for wheezing, was the

Tucson Children’s Respiratory Study. In this prospective study of 124

infants enrolled as newborns, was shown that the risk of having a

wheezing illness was 3.7 times higher (95%CI, 0.9–15.5; p = 0.06)

among infants whose values for total respiratory conductance (the

reciprocal of the resistance to air flow of the entire respiratory

system) were in the lowest third, as compared with infants with

values in the upper two thirds of the range of values for the

group [4]. Seven more cohort studies [5–12], by means of different

methods of assessment of lung function, demonstrated consistently

a premorbid lower lung function in wheeze infants compared with

healthy ones. Majority of these studies were developed assessing

lung function with V′
maxFRC, however the recent data published from

the Southamptom cohort (ALSPAC study) [12] shown that reduction

in forced expiratory volume at 0.4 seg (FEV0.4), measured before

the 14 weeks of age, is a risk factor to wheeze. This study, for the

first time, demostrated too that lower lung function in early infancy

is a risk factor for non-atopic wheeze rather than atopic wheeze.

The conclusion can only be that some children were born with an

obstructive airway pattern and they are in risk to suffer LRI.

The Tucson Children’s Respiratory Study concludes that diminished

initial airway function may be a predisposing factor, not only for

the first episode of wheezing, but also for recurrent wheezing

respiratory illnesses starting in the first year of life [5]. As it is

known, they described three phenotypes based in having recurrent

wheezing during first three years of life, evaluated at 6 years of

age; transient wheeze (these patients had had at least one wheeze

lower respiratory illness during the first 3 years of life but had

no wheezing at 6 years), persistent wheeze (they had wheezing

both before 3 years of age and at 6 years) and late wheeze (had

no wheezing in the first 3 years but had wheezing at 6 years of

age), and the most important difference between transient and

persistent wheeze infants was that the transient wheeze group

had diminished lung function, evaluated by mean of V′
maxFRC, both

in infancy (previously to the first episode) and at 6 years of age

when compared to children who never wheezed. But the persistent

wheeze group had V′
maxFRC values in infancy that were no different

from those of the children who never wheezed and by age 6 years,

however, had the lowest lung function with a significant reduction

in V′
maxFRC [13]. In contrast with the Tucson’s study, the cohort of

Perth [14] demostrated a relationship between reduction in V′
maxFRC

at 1 month of age and persistence of wheeze at 4–6 years and

even at 11 years of age. Those children with no wheeze from

3 years of age (transient wheeze) have normal V′
maxFRC when neonate.

As in Tucson’s study, a lower infant lung function (V′
maxFRC) was

seen in transient group from the cohort of Southampton (ALSPAC).

But furthermore, in the ALSPAC study, V′
maxFRC was reduced in

persistent wheeze group. Although there is a clear tendency in

a reduction of FEV0.4 in persistent wheeze group, no association

was seen between infant FEV0.4 and any phenotype, probably

because the limited number of lung function test performed in

infant of this group [12]. Recently has been published the results

of the Copenhagen Prospective Study on Asthma in Childhood

(COPSAC) [15], a cohort of 411 high risk infants whose mothers

were asthmatic. In this study the authors found that children who

developed asthma by age 7 had reduced airflow when neonate:

forced expiratory flow at 50% of vital capacity (FEF50) (p = 0.03)

and FEV0.5 very close of the statistical significance (p = 0.07). An

increased bronchial responsiveness as neonates is related with

asthma at 7 years of age, too. This airflow deficit progressed in the

first 7 years of life suggesting that disease mechanisms are operating

before and after birth. Some risk factors have been described to

explain this, very early in life, worse lung function:

• Prenatal tobacco exposure. A very recent and large pooled analysis

of eight birth cohorts with data on more than 21,000 children

showed that maternal smoking during pregnancy is associated

with wheeze and asthma in preschool children. The likelihood to

develop wheeze and asthma increased statistically significantly

in a linear dose-dependent manner in relation to maternal daily

cigarette consumption during the first trimester of pregnancy [16].

There is accumulating evidence that exposure to parental smoking

is associated with impaired lung function during infancy, which

is likely to persist. Maternal smoking during pregnancy and in

the early months of life remains the most significant source of

such exposure. The most consistent finding, from all studies of

infant lung function, is of reduced flows at low lung volumes,

which may reflect more extensive underlying pathological and

functional alterations in the distal airways [17]. Most of the

studies, describes a lose in expiratory flows (V′
maxFRC [18–24],

FEV0.5 [26], FEF50 and FEF25–75 [27]); but at least, a study described

a reduction in FRCHe [19] too.

• Gene polymorphisms. Recently, from the Southampton Women’s

Survey Study [23] has been published that five single nucleotide

polymorphisms (SNPs), relating to four genes, showed significant

associations with infant lung function: Hedgehog interacting

protein (HHIP) was associated with compliance; Retinoic acid

receptor b (RARB) was associated with V′
maxFRC; the Natural

cytotoxicity triggering receptor 3 (NCR3) respiratory rate and

the histone deacetylase 4 (HDAC4) was associated with both

compliance and V′
maxFRC. On the other hand, different SNPs in

Glutathione S-Transferase gens (GSTT1, GSTP1) both in mothers

and in infants were associated with a diminished V′
maxFRC and

bronchial hyperreactivity in infant exposed to tobacco smoke

in utero [25]. Neonatal V′
maxFRC was reduced in those possessing

Gln27 or Arg16 alleles, however there was no effect of beta-2

adrenoceptor gen polymorphisms on FEV1 at 10 years [26].

Conversely, the study from Zhang et al. [27] found no association

of haplotypes of b2-adrenoceptor polymorphisms with infant

lung function (V′
maxFRC), although they found that some SNPs are

associated with lung function and bronchial hyperreactivity later

in life (6 and 11 years of age).

• Atopy and inflammation. Atopy has been studied as another

risk factor for diminishing lung function in the first years of

life. The article published by Håland et al. [11] shows that

children (less than 2 years of age) with both recurrent LRI

and atopic eczema had significantly lower tPTEF/tE at 2 yr and

at birth, compared with children with no recurrent LRI or atopic

eczema. The study conducted by Debley et al. [28] found no

correlation between enrollment single breath exhaled nitric oxide

and enrollment lung function, but was associated with a decline

in FEV0.5, FEF25–75 and FEF75 over 6 months; a 10ppb increase

in single breath exhaled nitric oxide was associated with a 0.4

z-score decline in FEV0.5, a 0.4 z-score decline in FEF25–75, and

a 0.42 z-score decline in FEF75, suggesting a loss of expiratory

flows as a consequence of eosinophilic inflammation. In a study

from Malmström et al. [29], lung function and endobronchial

biopsy were obtained; the study failed to show relationship

between lung function and histological findings, perhaps because

of the small sample. In another, similar study [30] developed in

23 infants who had failed empiric antiasthma and/or antireflux

therapy and underwent flexible bronchoscopy, the authors found

that, compared to subjects without neutrophilic inflammation,

subjects with neutrophilic inflammation had significantly higher
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