
already present at low levels of cumulative cigarette smoking
(the mean exposure was just 4 pack-years).

To truly reduce the burden of COPD, we will need
to understand the complexities of its natural history, profile
of risk factors, and phenotypic manifestations across the
entire lifespan. The study by Çolak and colleagues is an
important starting point to characterize COPD in the first
50 years of life. Although the importance of smoking cessation
cannot be overemphasized, we argue that understanding
the interplay among smoking, early life risk factors, and
developmental processes in age spans that have been
traditionally left out of COPD research will be key to
fully advance prevention strategies for stages when the
natural history of the disease can still be substantially
modified. n
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Understanding Patient- and Hospital-Level Factors Leading to
Differences, and Disparities, in Critical Care

Racial and ethnic differences in care delivery and outcomes
have been well documented in health care (1). Even among
critically ill patients with clearly defined indications for care,
multidimensional differences in care exist. Minority patients in
North America more often receive aggressive end-of-life care, are
less likely to discontinue mechanical ventilation or opt for palliative
care services, and are more likely to receive care at the end of life in
a hospital (2–4).

Indeed, differences exist across the temporal and causal spectra
of critical illness. African Americans have higher rates of acute
lung injury and cardiac arrest and nearly double the rate of sepsis
in comparison to nonminorities (5–7). Although racial/ethnic
variations in critical care are well established, one of the
fundamental challenges has been pinpointing where and what
differences are disparities that contribute to differential outcomes
of care. Disparities in healthcare can be described as differences

in health status, health outcomes, and access to care between
population groups (8–10). These differences can be closely
intertwined with health inequity, which are often rooted in social
injustice and result from the unjust distribution of economic,
social, or environmental disadvantage of specific population groups
(8, 10).

We applaud the work of Danziger and colleagues (pp. 681–687)
in this issue of the Journal, which examined temporal trends of
improvement in critical care outcomes in 208 U.S. hospitals (11).
This study used a large and diverse dataset with patient-level data
on demographics, admission diagnoses, and illness severity to
adjust mortality rates among patients presenting to an ICU.
Among approximately 1.1 million critically ill patients, almost
one-quarter of African American and one-half of Hispanic patients
received critical care in just one of 14 (7%) predominantly minority
hospitals. On average, patients in minority-serving hospitals had
somewhat unique characteristics—they tended to be younger and
had higher severity of illness upon ICU admission. However,
even accounting for many patient-based differences, the authors
found that over the past decade, minority-serving hospitals had
significantly less improvement in ICU mortality than nonminority
hospitals and that African American patients appeared worst off,
especially so when treated in minority hospitals. These findings
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highlight the compounding effect of both patient-level and
hospital-level factors on critical care outcomes.

This paper provides evidence that the differential
sociogeoeconomic health experience among minority patients
extends even to those with acute critical illness. Many African
Americans and Hispanics are more likely to live close to and come to
hospitals, often urban, that may be disproportionately challenged by
funding models and the ability to recruit and retain healthcare
professionals, and therefore unsurprisingly be characterized by
markers of lower-quality health care and outcomes (12, 13). Indeed,
previous studies have shown that the majority of racial/ethnic
differences in critical care delivery and outcomes can be attributed
to between-hospital differences rather than between-patient
differences (14).

However, it is difficult in observational research to have
sufficiently granular data to fully adjust for known confounding
factors that may contribute to healthcare disparities for minority
patients and minority-serving hospitals. Prior conceptual
frameworks on racial/ethnic disparities in critical care have
alluded to a range of hospital-, community-, and patient-
level factors that occur along the continuum of acute critical
illness, such as genetic predisposition and chronic conditions;
socioeconomic and insurance status; health literacy; primary
and preventative care provision; individual, cultural, or
spiritual-based preferences; and family support structures,
among many others (7, 15–19).

Although implementation of the Affordable Care Act has allowed
uninsuredminorities to increasingly access and use health services (20),
in the “pay for performance” healthcare context, applying punitive
financial measures might have the unintended effect of further
exacerbating racial/ethnic disparities by reducing or shifting resources
and limiting access to preventive, primary, secondary, and tertiary care
services for patients of some hospitals (21). A shift toward alternative
systems such as some form of more universal health coverage might
improve access to health services and reduce national healthcare
disparities, without increasing costs (22).

The main message of this study is both plausible and deserving
of attention. Whether these findings reflect socioeconomic barriers
to achieving equitable healthcare access, a more medically
disadvantaged population, and/or differences in hospital care and
resource use, cannot be entirely untangled. However, the findings
are likely a reflection of all such factors. Initiatives aimed not only
at individuals, but also at hospitals that disproportionately serve
minority and African American populations, are potential foci to
address disparities in health quality, delivery, and outcomes. This
is a promising area for implementation science. In addition to
continued attention on individuals’ prevention and primary care
and insurance coverage models, we targeted initiatives and funding
might also be directed toward specific hospitals, organizations, or
care systems at most need, in a staggered or step-wedge manner,
allowing estimation of impact on specific practices, and outcomes
over time, across all targeted hospitals. Minority-serving hospitals
face unique challenges, and the high minority usage of a small
number of hospitals underscores the need for additional support
for both patients and the locations where they receive care. n
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Early Aspergillosis in Cystic Fibrosis and Air Trapping: Guilt
by Association?

In this issue of the Journal, Breuer and colleagues (pp. 688–696)
report their findings of Aspergillus species in BAL specimens
collected longitudinally from young children with cystic fibrosis
(CF), examining association with a range of radiologic and clinical
markers of pulmonary disease (1). This work is part of the AREST-
CF (Australian Respiratory Early Surveillance Team for Cystic
Fibrosis) program, which serves as an informative example of
integrating research with distinct regional clinical practice patterns.
CF clinical providers and researchers continue to debate how best to
surveil and monitor both lung disease and airway microbiology in
children. Publications from the AREST-CF program, including this
one, are relevant to these discussions, as surveillance bronchoscopy
and computed tomography (CT) chest imaging have been included
in the care of hundreds of children over several years.

The authors report relatively high prevalence of airway
infection with Aspergillus species (mostly Aspergillus fumigatus) in
children with CF younger than 5 years. Multiple cross-sectional
studies have similarly reported that Aspergillus is present in many
of our patients, often at earlier ages than previously recognized
(2, 3). The term “infection” in this context is more challenging and
perhaps controversial, but the investigators demonstrate, through
longitudinal data collection, that children with Aspergillus in
the airway have greater abnormalities on CT imaging at the
time of infection and in the years following (specifically, more
air trapping). Increased air trapping and bronchiectasis have been
seen in older populations with A. fumigatus infection, as well as
allergic bronchopulmonary aspergillosis (4–6). Others have shown
that older individuals with CF infected with A. fumigatus often
have lower pulmonary function and greater rate of decline in
FEV1% predicted (pp) (7). Another Australasian research group
recently reported similar findings to Breuer and colleagues,

identifying increased air trapping, but not bronchiectasis, on CT in
5-year-olds with CF who grew Aspergillus from BAL specimens (3).

CT abnormalities associated with Aspergillus culture positivity
suggest a host response to infection, despite the lack of abnormally
elevated serum IgE typical of sensitization. CF care providers
will know the challenges in diagnosing allergic bronchopulmonary
aspergillosis, and it appears that validated biomarkers or diagnostic
criteria for Aspergillus bronchitis may be even more limited. A
phenotyping classification distinguishing allergic from infective
aspergillosis in adults with CF based on blood and sputum
biomarkers was proposed, but recent follow-up studies suggest
further development is necessary (8, 9). The present study did
not find significant differences in traditional inflammatory markers
in BAL specimens between individuals with Aspergillus,
Staphylococcus aureus, Haemophilus influenzae, or Pseudomonas
aeruginosa. It is interesting that a majority of BAL fluid samples
did not grow any of these four microbes, and coinfection rates
between Aspergillus and the three keystone bacterial pathogens
reported were remarkably low. When Aspergillus was identified,
one of these three bacteria was also cultured only 29% of the time.
This is somewhat surprising but may strengthen the premise that
Aspergillus itself is contributing to pulmonary injury and signs of
disease in these children. It is likely that more aggressive antibiotic
strategies contribute to lower prevalence of traditional bacterial
pathogens (10). It is also possible that antibacterial treatment
or inhaled medications themselves increase risk for Aspergillus
airway infection, although indication bias must be understood.

Similar to bronchoscopy, CT imaging has not been universally
applied as a surveillance tool in young (or older) children with
CF. Because of this, the clinical importance of changes in CT
scores can be difficult to understand. The authors report the
median CT scores for the entire population at the end of study
(5–6 yr old), providing context for the changes associated with
Aspergillus infection (see Table E2 in the online supplement of
Reference 1). The study population median percentage of lung
scored abnormal was 0.06% for bronchiectasis, 2.93% for air
trapping, and 3.92% for total disease score. In the most
conservative model (see Table E3 of Reference 1), Aspergillus
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