Spotlight

therapy, surgical endarterectomy is the treatment of choice
in patients with proximal CTEPH affecting large pulmonary
arteries. However, approximately half of patients with
CTEPH are not operated on, mainly because of distal lesions
inaccessible to surgery. Following the 2018 symposium,
for technically inoperable cases, pulmonary hypertension
medical therapy is now recommended with or without
balloon pulmonary angioplasty performed in experienced
centres. Riociguat, a guanylate cyclase stimulator targeting
the nitric oxide pathway, is currently the only approved drug
for inoperable CTEPH.

In summary, these chapters form the basis for
development of new approaches aimed at treating the
various forms of pulmonary hypertension. Hopefully,
the next World Symposium on pulmonary hypertension
will bring us one step closer to our quest for a cure for
this condition. Meanwhile, we call for the development,
expansion, and promotion of patient associations to
support patients and caregivers, lobby for access to

best care and treatments, and provide input into the
development of clinical trials and registries, focusing on the
patients’ perspective.
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Managing asthma in pregnancy: effects on future child health

Maternal asthma is highly prevalent and is associated with
clinically significant perinatal morbidity and mortality.
There is an increased risk of small-for-gestational age,
preterm birth, neonatal death, and neonatal hospital-
isations in pregnancies complicated by asthma. This chronic
disease thus represents a substantial health burden for
women of reproductive age, affecting the wellbeing and
quality of life for both the mother and her offspring.

Uncontrolled maternal asthma during pregnancy has been
associated with childhood diseases including childhood
wheeze, neurodevelopmental delays, infectious and parasitic
diseases, diseases of the respiratory and nervous systems,
digestive diseases, skin diseases, endocrine and metabolic
disorders, and congenital malformations by age 7 years.
However, if maternal asthma is well controlled during
pregnancy, then childhood health outcomes are similar to
those of children whose mothers are non-asthmatic.

The management of asthma during pregnancy is
often a neglected area of clinical care. Antenatal asthma
management often requires a multidisciplinary approach,
but this approach is limited to women with severe
persistent asthma. This level of care needs to be expanded
to all pregnant women with asthma to monitor changes in
severity of their asthma during pregnancy. There are limited
clinical resources for the provision of asthma education
during pregnancy, but studies have shown that self-
management plans do work well in these clinical settings
if supported by a respiratory nurse. There still seems
to be a reluctance to administer inhaled corticosteroid
treatment and oral steroids during pregnancy to women
with asthma. The combination of these factors means
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the prevalence of asthma-associated adverse outcomes in
pregnancies have remained the same from one century to
the next, even though numerous studies report substantial
improvements in outcomes when asthma is managed
effectively during pregnancy. A Cochrane systematic
review suggests that the trials done so far are of moderate
quality overall, with no firm conclusions about optimal
interventions for managing asthma in pregnancy. In view
of the limited evidence base, further randomised trials in
pregnant women with asthma are required to determine
effective and safe interventions. The Managing Asthma in
Pregnancy (MAP) trial has made an important contribution
to this field by identifying an effective clinical approach
for management that showed improvements in maternal
asthma control during pregnancy.

The MAP trial was a double-blind, randomised
controlled trial in pregnant women with asthma that
examined the efficacy of a management algorithm using
fractional exhaled nitric oxide (FeNO) as a non-invasive
marker of airway inflammation, compared with a group
of women who were managed using a symptoms-
only approach. Asthma exacerbations in the mother
were significantly reduced by 50% in the FeNO group
when compared with the symptoms-only management
group and indicated that this clinical approach might
be effective in controlling asthma in pregnant women,
especially for detecting changes in asthma control in
women who normally have mild intermittent disease
when not pregnant.

In the December issue of The Journal of Allergy and Clinical
Immunology, Morten and colleagues questioned whether the
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use of FeNO for asthma management in pregnancy could
be beneficial for child health outcomes, with a specific focus
on childhood asthma. The team followed-up 140 children
aged 6-8 years (Growing into Asthma trial [GIA]) whose
mothers were enrolled in the MAP trial. This double-blind
follow-up study identified that controlling asthma during
pregnancy using the FeNO-guided management algorithm
was protective against doctor-diagnosed childhood asthma,
frequent wheeze, and short-acting 2 agonist use, and
reduced emergency department presentations in a 12-month
period when compared with children whose mothers were
randomly assigned to the symptoms management group
during pregnancy. These findings suggest asthma and
asthma exacerbations could have a detrimental effect on the
development of the fetus that results in compromised health
in childhood.

Research has shown that the in-utero environment can
induce changes in the development of the fetus and infant,
predisposing them to disease in later life. The in-utero
mechanisms underlying pathogenic programming of the
fetus include placental dysfunction, alterations in growth
trajectory, changes in organ and tissue development, and
changes in fetal-placental homoeostasis control systems.
There are numerous papers from the past 20 years reporting
alterations in placental function and fetal development in
pregnancies complicated by asthma. A recent publication
of a sheep model of allergic asthma in pregnancy reported
significant alterations in fetal lung development in the
presence of maternal asthma that included reduced lung
surfactant production indicative of an immature lung at
birth. Both the human and animal studies suggest the
chronic inflammatory effects of maternal asthma might
directly influence fetal-placental development, and that
inhaled corticosteroid use in pregnancy counteracts those
effects. This finding is supported by the results of Morten
and colleagues, who reported that the highest incidence of

childhood asthma was found in women who did not use
inhaled corticosteroids during pregnancy. It is likely that the
use of inhaled corticosteroids for the treatment of asthma
in pregnancy could exert protective effects on the fetal-
placental unit, allowing normal development of the lung
and immune system.

Morten and colleagues have also shown that risk
alleles on 17q21 variants might also interact with in-
utero exposures (asthma and asthma exacerbations
in pregnancy) and postnatal exposures (bronchiolitis),
to increase the risk of childhood asthma. Children who
carried these risk alleles and had bronchiolitis in early life
were more susceptible to childhood asthma. This is an
interesting preliminary finding that will be important to
examine and confirm in larger populations. It may be a
pathway to consider when using polygenic risk scores for
asthma susceptibility at birth.

The evidence reported by both the MAP and GIA trials
indicates that FeNO-guided clinical management of
asthma during pregnancy has a clinically significant impact
on the future health of the child. The implementation of
this clinical approach for pregnant women will have long-
term socioeconomic benefits, especially if it proves to be
preventative of asthma in the offspring. Most certainly
these findings support continued investment into larger
trials in this field and improving the guidelines for the
management of asthma during pregnancy.
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