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Relationship between early pubertal maturation and asthma:
The role of adiposity rebound in early childhood

We thank Dr Ichikawa et al for their insightful remarks on our article,!
recently published in Allergy, regarding early pubertal maturation and
the risk of asthma. In our article, we reported that Mendelian ran-
domization analysis revealed early pubertal maturation led to active
asthmain 2991 children aged 11-12 years participating in the Taiwan
Children Health Study (TCHS). Moreover, early pubertal maturation
considerably increased the risk of incident asthma outcomes at 12
and 17 years in both sexes by conducting longitudinal study analysis.
Inthe correspondence letter to the Editor, Dr Ichikawa et al proposed
two possible pathways of early adiposity rebound (AR) to asthma?:
(a) early AR — obesity —early pubertal maturation — asthma and
(b) early AR — storage of fat but no obesity — early pubertal matu-
ration = asthma. In this reply letter, although adiposity data during
the early childhood (from 1 to 5 years of age) were not collected, we
defined AR using birth weight and body mass index (BMI) trajectory
patterns (BMI during 6-11 years of age) from the TCHS to evaluate
the hypothesis proposed by Dr Ichikawa et al.

On the basis of a latent generalized mixture model,® four distinct
BMI trajectory patterns were identified between the ages 6 and
11 years from the data in our previous study4: the normal growth
class (Class 1), rapid growth class (Class 2), persistently overweight
class (Class 3), and declining obesity class (Class 4). The Class 1 chil-
dren demonstrated BMI z-scores of nearly O at ages of 6-11 years.

The children in Class 2 had normal BMI at 6 years of age but their

BMI z-score had increased to 1 at the age of 11 years. The Class 3
children had long-term overweight and obesity during 6-11 years of
age. The children in Class 4 demonstrated a significant decline in
BMI z-score from >4 to <3. Being persistently overweight (Class 3)
at the ages of 6-11 years has a profound and long-term effect on
incident asthma.® Herein, the relationships between BMI trajectory
classes and risk of early pubertal maturation were further investi-
gated in children with low birth weight (LBW). Children with normal
birth weight and belonging to the BMI trajectory Class 1 were used
as the control group. Children who experienced AR and became
obese (early AR — obesity) were originally of LBW but later became
children in BMI trajectory Classes 2, 3, and 4. Those who experi-
enced AR but did not become obese (early AR — storage of fat but
no obesity) were originally of LBW but later became normal weight
children in BMI trajectory Class 1. As illustrated in Figure 1, children
who had LBW but later entered the rapid growth class (BMI trajec-
tory class 2) had significantly higher risk of early pubertal matura-
tion, especially when they were boys (OR, 1.31; 95% Cl, 1.09-1.57
for all children; OR, 1.54; 95% Cl, 1.16-2.05 for boys; and OR, 1.07;
95% Cl, 0.95-1.21 for girls).

We concluded that children with AR had increased risk of early
pubertal maturation. Our results support the hypothesis, early
AR — obesity —early pubertal maturation — asthma that was

proposed by Dr Ichikawa et al, and the findings are in accordance
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with previous studies.’ Prenatal growth restriction followed by
postnatal catch-up growth may be associated with early pubertal
maturation. Additionally, studies have explored the effect of BMI
growth in early childhood on asthma,®” and the critical period for
rapid adiposity growth on asthma risk was found to be 1-4 years.”
Moreover, nutritional rehabilitation of infants who are small for
gestational age leads to AR, coincident with increased gonadotro-
pin secretion and eventually leading to early puberty. Our result did
not support the second hypothesis: early AR = storage of fat but
no obesity = early pubertal maturation = asthma. However, other
studies have reported that girls with early puberty might experi-
ence AR and have excess body fat mass and central fat mass com-
pared with matched controls, even if they were not categorized as
obese children.® These findings imply that physicians and caregiv-
ers should emphasize early intervention more strongly to prevent

childhood adiposity.
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