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Reply to Matsubara et al
To the Editor,
This letter is in response to the letter to the editor by Matsubara et al,1 ar-
guing whether beta-2 receptor agonist (B2RA) is a real culprit. Matsubara 
et al1 brought up that the association between intrauterine exposure to 
B2RA and the later occurrence of childhood asthma at 2 years of age, 
which was suggested by our recent article, may be confounded by un-
derlying inflammatory/pro-inflammatory intrauterine condition or pre-
existing stress with fetus being “destined” to be born preterm.

Matsubara et al argued that underlying inflammatory/pro-
inflammatory intrauterine condition may be a culprit of asthma. We 
basically agree with the concept and the possibility of their specula-
tion. They stated that patients with preterm labor are more likely to 
show intrauterine infection than their counterparts and preterm de-
livery is a strong risk factor for childhood asthma. Such inflammatory 
condition seems to be reflected in gestational age at birth, as inflam-
matory intrauterine condition is one of the primary causes of preterm 
birth.3,4 This means gestational age should be treated as a proxy 
variable of underlying inflammatory/pro-inflammatory intrauterine 
condition among baby when we analyze a multivariate model to ex-
plore the risk of asthma onset. We suppose not only gestational age 
but also cesarean delivery and prenatal antibiotic exposure are vari-
ables that might reflect underlying inflammatory/pro-inflammatory 

intrauterine condition. When we report an epidemiological paper, we 
must convert any concept such as inflammation into variables to be 
analyzed statistically. Therefore, we carried out multiple logistic re-
gression analysis by including gestational age, cesarean delivery, and 
prenatal antibiotic exposure as variables of the confounding factors 
in this multivariate model. If they insist on another model different 
from that we presented, they should show a different variable except 
gestational age, cesarean delivery, and prenatal antibiotic exposure 
to represent the underlying inflammatory/pro-inflammatory intra-
uterine condition. If they think the underlying inflammatory/pro-
inflammatory intrauterine condition among baby should be added as 
a different factor in addition to the variables we used, the added new 
variable must be verified not causing the multicollinearity with the 
variables we used.

We never deny underlying inflammatory/pro-inflammatory in-
trauterine condition may be one of the culprits to cause offspring’s 
asthma; however, only such an abstract concept cannot be analyzed 
without calculable variables. Hence, we analyzed our data using mul-
tivariate analysis including the variables that represent the concept of 
underlying inflammatory/pro-inflammatory intrauterine condition. As 
a result of multivariate analysis, we have found B2RA was one of the 
significant risk factors to cause childhood asthma.
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Another factor they proposed to add as a risk factor for childhood 
asthma is babies’ tendency/constitution to be “born preterm” although 
they understand such tendency has not yet been determined and its 
adjustment is difficult. Nevertheless, they claimed this should be stated 
as an inevitable limitation of this retrospective study. As a solution, they 
suggested comparison between B2RA and magnesium may be mean-
ingful. First, we must clarify their misrecognition of the study design. 
This study is not a retrospective study, but a typical prospective study 
such as birth cohort study which can show chronological-causal rela-
tionship. Second, if babies’ tendency/constitution to be “born preterm” 
is a true risk factor and B2RA is a confounding factor, magnesium must 
have been also detected as a risk factor for childhood asthma as with 
B2RA. However, there has been neither paper nor conference proceed-
ing which showed magnesium might be a risk factor for asthma. Third, 
our original study question, “whether B2RA exposure in utero is a risk of 
subsequent asthma,” was arisen based upon robust evidence for signifi-
cant effect of chronic single long-acting B2RA use on further severe ex-
acerbation in both childhood asthma and adulthood asthma.5,6 Thus, the 
results delivered from this study suggest the causal relationship rather 
than confounding effect.

Both Matsubara et al and we agree with the following remark “Long 
term administration of B2RA as a tocolytic agent should not be recom-
mended”; however, they did not agree with stating B2RA as a risk factor 
for childhood asthma and proposed maternal and fetal/neonatal in-
flammatory/pro-inflammatory conditions and/or a tendency to be born 
preterm as true risk factors. As described above, we have already incor-
porated maternal and fetal/neonatal inflammatory/pro-inflammatory 
conditions as variables of risk factors for asthma confounded to the 
variable of B2RA. Furthermore, magnesium has not been reported as a 
risk factor for asthma. There is no logical or rational ground to deny our 
results by their argument.
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