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Wheezing is a common and troubling symptom in grestchildren that is associated
with significant morbidity and costs both in theitéd States and worldwideindeed, nearly
50% of all children may wheeze at some point dugady life? However, wheezing and
respiratory difficulty do not constitute a “syndrerhdefined as a set of symptoms that are
linked with a specific pathogeneggure 1). Instead, wheezing in preschool children is quite
heterogeneous in nature, with many underlying maishas that likely contribute to differing
temporal disease trajectories. As such, the evilbase remains quite limited. Appropriate
identification or classification of preschool chigdh for the purpose of clinical assessment,
therapeutic delivery and preventative care is a@ry unmet need.

In this issue of thdournal of Allergy and Clinical Immunology, Oksel et af aim to
refine mathematically-based “phenotyping” (i.easdification) methods in preschool children
with wheezing, which group children into groupshwshared observable characteristics. The
authors extend a number of prior phenotyping studfeyoung children with wheezing through
examination of multiple sources of variability ingnotype classification. The authors found that
sample size, frequency of measurement, timing #stdlwltion of data collection time points,
model dimensionality, and a combination of thestois were all critical to the identification of
phenotypes by latent class analy&i€A). The final or “ideal” statistical model, which
optimized sample size and data collection time tsoyielded 6 distinct phenotypes similar to
what have been reported previously: 1) never/infeeq wheeze, 2) persistent wheeze, 3) early-
onset preschool remitting wheeze, 4) early onsdtchildhood remitting wheeze, 5) school age-
onset wheeze, and 6) late childhood-onset wheetagektingly, “never wheezing” and
“persistent wheezing” groups were relatively stableansition analyses across multiple time

points (i.e., the probability of remaining in thag®ups was >80% for each). However,



53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

intermediate wheezing classes were the most semsitimethodological variations and
displayed the highest variability in lung functiontcomes at age 23-24 years.

Primary strengths of the study were the large idihort design that captured all children
with wheezing regardless of severity and biologits{ and the extensive data collection
procedures across 14 time points between birthLl&helyears. The final or “ideal” statistical
model, which yielded 6 different wheeze phenotypés) has strong biologic plausibility given
observations of lower pre- and post-bronchodilatog function measures in the persistent
wheezing group, which is consistent with independeports> The authors therefore conclude
that collection of data at critical time points ishgr lung maturation is essential for identification
of consistent and reproducible phenotypes in fustwdies. The authors also assert that
utilization of critical versus non-essential timgmts may counterbalance suboptimal study
designs involving smaller sample sizes and lespifet data collection procedures.

The results of the study by Oksel et aighlight several challenges associated with
phenotyping of preschool children with wheezing tieguire some deliberation and consensus
before personalized or precision medicine can becameality’ > As stated by the authors, the
guest for phenotypes in young children has beegnskte; however, there is little agreement on
what constitutes a “phenotype” or how to best idgmihem. Indeed, LCA is a person-centered
“top-down” versus as variable-centered “bottom-apalysis and thus different data sets are
expected to yield somewhat different results. Famtiore, although LCA is model-based and
allows comparisons to be statistically tested wiiteria that permit decision-making about the
final model, there is universally-accepted setr@geda for determining the number of latent

classes within a dataset. Low-prevalent groups timenefore be ignored even when sample sizes
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are quite large. Alternatively, high-prevalent gsewcan be subject to redundancy with an
unnecessarily large number of latent classes.

Second, whereas several studies such as that kg} €la® have focused only on lung
function variables, others have also included otiiservable clinical features such as symptoms
and allergic sensitization variables in the phepetigentification model%.” There is currently
no consensus on which approach is best for theogarpf personalized care delivery. Indeed,
some have argued that a “phenotypely or may not be associated with an underlying disease
mechanism but provides an opportunity for applaratf personalized therapy (for example, a
patient with persistently low lung function despherapy attempt$)However, an important
goal for time-efficient and resource-efficient atial care is to refine clinical phenotypes and
align them with biological “endotypes” to avoid essive diagnostic evaluation prior to therapy
initiation. In this view, an endotype is a subtyjefined by a distinct biological mechanism that
links clinical characteristics with a molecular ipaty. This would be particularly advantageous
in preschool children, in whom routine laboratgulrysiologic and imaging studies can be
difficult to obtain. Yet unfortunately, alignmenititv endotypes is still a distant goal. It is stitit
clear how phenotypic risk factors for asthma (sasfiamily history and allergen exposure)
interact in young children, or how these risk fastiead to overt disease. It is also unclear which
molecular pathways underlie clinical phenotypepreschool children and how these
phenotype/endotype associations change over time.

Finally, young children are uniquely challengingrfr both a developmental and research
perspective. Animal models are inadequate in réai@ping preschool wheeze and the dynamic
nature of this age group prohibits extrapolatiopm@viously-identified phenotypes of wheezing

in older childrerf While Oksel et af.should be commended for their work and their qteest
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improve and advance phenotypic identification gppliaation in young children, the relative
paucity of research in this population is a siguifit barrier. It is unclear how older birth cohorts
such as the one in the present study generaliz®tiern-day populations and the most
vulnerable populations at highest risk for asthmaetbpment and the poorest asthma outcomes.
Indeed, the lung function values noted by Oksel &in early adulthood were remarkably high.
While the relatively low prevalence of persisterite@zing in that study was consistent with
epidemiologic reportdchildren with preschool-onset severe asthma mag halifferent

trajectory that is challenging to identify with &th cohort design. Therefore as we take “one
step forward” with the important insights from tisisidy, we also recognize that we may be

further behind than once realized.
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Figure Legend. (word count = 60)

Association between phenotypes and endotypes stipoel children with asthma “syndrome.”
A syndrome is a set of symptoms that are linkedh wispecific pathogenesis (asthma). In our
view, asthma syndrome is a heterogeneous “umbtéfiere are many possible “phenotypes”
within this syndrome. Each phenotype is also assediwith distinct endotypes (biological

mechanisms) that can be targeted with personadipptbaches.
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