
trigger epigenetically modifies asthma susceptibility genes, making
this individual more prone to asthma development. In addition,
identifying the epigenetic modifications resulting from coexposure
of AECs to IL-13 combined with other stimuli such as cigarette
smoke will be of importance, as aberrant DNA methylation has
been detected in small airways of patients with chronic obstructive
pulmonary disease (11). It will be interesting to see whether
these new insights on DNA methylation and disease-specific
gene expression changes can be further developed into novel
diagnostic epigenetic markers, to see how they will contribute to
unraveling disease mechanisms, and to assess their therapeutic
implications. n
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Making Precision Medicine Socially Precise
Take a Deep Breath

The worst form of inequality is to try to make unequal things equal.

— Aristotle

Biomedical research of human disease in the United States
has focused predominantly on populations of European
descent (1–3). These findings are frequently used to inform
disease risk, progression, and treatment for other racial/ethnic
groups. Implicit in this approach is the assumption that
racial/ethnic groups have similar disease etiology or burden.
Generalizing results from research performed in one racial/ethnic
group to another can work reasonably well, or it can have fatal
consequences (4, 5). The lack of diversity in large-scale
biomedical studies hinders our understanding of human disease
and severely limits our ability to develop optimal therapeutic
interventions and treatments.

This fact is strikingly apparent in the context of asthma, the
most common chronic disease among children, which affects more
than 330 million people worldwide (6). Asthma is the most
disparate health condition among common diseases in the United
States (Figure 1). Asthma mortality is fourfold higher in Puerto
Ricans and African Americans than in European Americans (7).

A similar but attenuated trend is observed for chronic obstructive
pulmonary disease (COPD), where prevalence is highest among
Puerto Ricans and lowest among Mexican Americans (8).
Clearly, pulmonary diseases such as asthma and COPD are
affected by social, cultural, and genetic factors that vary across
populations.

The proportion of Latinos represented in National Institutes
of Health (NIH)-funded pulmonary disease studies has grown
by more than fivefold since the passage of the NIH Revitalization
Act in 1993, but still represented less than 2% of NIH-funded
respiratory studies in 2013 (3). To address the lack of large,
well-designed studies to assess the health of Latinos, in 2006, the
NIH made a bold and ambitious move by funding the Hispanic
Community Health Study (HCHS)/Study of Latinos (SOL).
HCHS/SOL is a multicenter epidemiological study of more than
16,400 Hispanic/Latino adults designed to describe the prevalence
and protective or harmful factors of selected chronic diseases,
including pulmonary conditions such as asthma and COPD; in
essence, to document the health of Latinos in the United States.

In this issue of the Journal, Barr and colleagues (pp. 386–395)
leverage the large-scale census-based sampling of HCHS/SOL and
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report on significant and consistent differences in lifetime and
current asthma prevalence between Latino subgroups (9). In this
definitive study of asthma among Latinos, the authors report that
current asthma was most prevalent among Puerto Ricans (15.3%),
intermediate among Cubans (8.6%) and Dominicans (6.7%),
and least prevalent among Mexicans (3.4%). The variation
in lifetime prevalence is even more striking: Puerto Ricans, 36.5%;
Cubans, 21.8%; Dominicans, 15.4%; Central Americans, 11.2%;
and Mexicans, 3.4%. In MESA (Multi-Ethnic Study of
Atherosclerosis), which used a different sampling methodology,
lifetime asthma prevalence estimates were 13.0% for African
Americans and 12.1% for whites (9). Differences in COPD
prevalence also varied significantly between Latino subgroups,
but asthma and tobacco smoking explained this. The authors also
found that asthma was more prevalent among Latinos born in
the mainland United States and those who had moved to the
United States as children compared with those who were born
abroad.

Asthma prevalence was consistently highest among Puerto
Ricans, regardless of place of birth or age of migration. This
observation is consistent with the concept that asthma is a product
of a complex interaction between environmental and genetic factors.
Moreover, the distribution of these factors varies between and
within racial/ethnic groups. The unique characteristics about the
island of Puerto Rico and the high asthma prevalence relative to
other Hispanic Caribbean countries present a scientific opportunity
to better understand gene–environment interactions for asthma
and merit further investigation.

The obvious strength of this study is the large and well-
characterized HCHS/SOL cohort and the authors’ incorporation
of clinical, demographic, and sociocultural data to obtain and

compare asthma and COPD prevalence within and between
Latino subgroups. Never before has a study of this size, quality,
and scope been performed with such granularity. The authors
have efficiently and definitively addressed several inconsistencies
concerning asthma and COPD prevalence within the Latino/
Hispanic population. Previous findings from smaller studies, such
as the higher prevalence of asthma in Puerto Ricans and the
contrasting low prevalence in Mexicans (10), were confirmed and
further characterized across several Latino subgroups to provide a
more complete picture of asthma prevalence within the larger
Latino population. This study also addresses the question of
varying COPD prevalence among Latinos and suggests that the
variations reported in smaller studies were likely driven by
differences in tobacco exposure and asthma history.

Analyses integrating diverse populations have been
rare, although the pulmonary field has been on the forefront.
The NHLBI-sponsored EVE Asthma Genetics Consortium
was assembled around this idea in 2009. Current NIH-funded
initiatives moving toward precision medicine in all populations
have made diversity a priority, including the NHLBI-funded
Trans-Omics for Precision Medicine and National Human
Genome Research Institute-funded Population Architecture
using Genomics and Epidemiology studies. The proposed
Precision Medicine Initiative Cohort Program promises to be
truly transformational in this regard, standing up a national
research cohort of 1 million or more U.S. volunteers, representing
the rich diversity of the United States (11). Not only will studies
similar to these provide a more comprehensive understanding
of biomedicine, but ethnically diverse studies will likely result
in increased buy-in from communities feeling historically
marginalized.
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Figure 1. Asthma is the most racially disparate common disease. Selected common diseases are plotted along the x-axis according to the number
of people afflicted in the United States. The disparity ratio represents the ratio of the highest and lowest prevalence (or incidence) observed for a given
disease across race/ethnicity. COPD = chronic obstructive pulmonary disease.
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There are dramatic demographic shifts occurring in the
United States: For the first time, racial/ethnic minorities make up
more than half of all the children born in the United States, of
which Latinos are the largest and fastest growing group. These facts
have significant medical, public health, economic, and political
implications. However, the biomedical community has largely
adopted the classification and study of Latinos as a single
homogenous racial/ethnic group. The results from HCHS/SOL,
along with previous studies, provide strong support that
environmental and genetic factors for asthma differ by race/
ethnicity. The changing U.S. demographics further underscore the
significant disease burden asthma carries for the nation, as well as
the need to investigate the etiology of the disease in patient cohorts
that are more representative of the current, and future, U.S.
population.

President Obama made history by announcing the
Precision Medicine Initiative during his State of the Union
address (12). He proposed a revolutionary shift in patient care
that highlighted the necessity of promoting research considering
social, environmental, and genetic factors to ensure that all
individuals receive the right diagnoses and treatments at the right
time. The recognition that many patterns of disease risk are
population-specific, and in the case of U.S. Latinos, ethnic-specific,
presents a significant gain in our knowledge of complex disease.
This recognition is likely to be mirrored by an increase in targeted
therapies as the growing biotech industry recognizes the
“untapped” market potential of tailored therapies. Applied
correctly, the Precision Medicine Initiative edict encourages the
application of medical care and research efforts in a socially just
manner, such that the rising tide of precision medicine lifts all
boats, including groups disproportionately affected by disease. The
study by Barr and colleagues is a step in the right direction. n
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Innate Lymphoid Cells and Acute Respiratory Distress Syndrome

The acute respiratory distress syndrome (ARDS) is a type of
hypoxemic respiratory failure that continues to cause significant
morbidity and mortality. ARDS is characterized by fluid
accumulation in the alveoli in the lungs, which leads to a substantial
impairment of gas exchange and reduced lung compliance. The innate

immune response plays a critical role in the pathophysiology of many
acute and chronic lung diseases, including ARDS. A variety of
immune cells, including neutrophils, macrophages, and dendritic
cells, have been shown to contribute to tissue injury in ARDS, with
neutrophils being studied extensively (1). Neutrophil influx into the
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