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Chronic obstructive pulmonary disease
(COPD) is associated with substantial
morbidity. A severe exacerbation
necessitating hospitalization is a sentinel
event in the life course of patients with
COPD. Each exacerbation is followed by
a prolonged period of pulmonary and
systemic inflammation, worsened symptoms,
functional limitation, skeletal muscle
dysfunction, frailty, and debility. In the
long run, these severe exacerbations are
associated with a greater decline in lung
function, and the 2-year survival rate after
hospitalization is only 50% (1). Currently
available inhaled medications are
associated with a modest reduction in
exacerbation frequency and an even
smaller effect on hospitalizations (2).

Now imagine that a new therapy is
brought to the market that results in a
significant improvement in respiratory
quality of life, with a change in the St.
George’s Respiratory Questionnaire score
of 7 units, a change in the 6-minute walk
distance of 44 m, improvement in dyspnea,
and a 56% reduction in hospitalizations
(3, 4). The therapy is also considerably
more cost effective than existing inhaled
therapies (5). This therapy would be an
immediate blockbuster! Such a therapy,
however, already exists, is supported by
Medicare, and is recommended by every
major respiratory society for patients with
COPD. It is the often-underappreciated

cousin of pharmacotherapy, pulmonary
rehabilitation (PR). Despite the many
established benefits, patients who present
with stable COPD but debilitating
symptoms are infrequently offered PR.
Indeed, it is not uncommon for patients
with severe COPD to go a lifetime
having never even heard of PR. In a
national survey of patients with COPD and
a high symptom burden, 57% were not
aware of PR (6).

Multiple recent studies underscore
the post-hospital discharge vulnerability
of patients to decompensation and
rehospitalization. To arrest the downward
spiral in pulmonary and skeletal muscle
function experienced after a severe
exacerbation, the initiation of PR is
recommended soon after hospital
discharge (7). Recent studies have also
highlighted the very poor referral rates for PR
after hospitalization, with rates as low as 10%
(8), and it is not surprising that even fewer
patients eventually receive PR.

In a study presented in this issue
of AnnalsATS, Spitzer and colleagues
(pp. 99–106) analyzed 223,832 individuals
who had been hospitalized for a COPD
exacerbation, using aMedicare administrative
claims database in a single calendar year,
and determined that only 1.9% received
PR within 6 months of hospital discharge
(9). This number increased marginally to
2.7% when follow-up was extended to
12 months after hospitalization. The authors
found striking disparities in rehabilitation
participation by age, sex, race, and
socioeconomic status. Those who lived 10

miles or more from a rehabilitation center
were considerably less likely to receive PR,
and half the patients lived within 5 miles
of a rehabilitation provider. Those with
prior hospitalizations, and thus the very
patients expected to benefit the most, were
less likely to receive PR. These sobering
data are a stark reminder that we need to do
more to improve our abysmal record of
referral and enrollment in a therapy with
proven benefits.

There are a few limitations to the study
that should be considered. First, because
of the design of the study and the use of
administrative data, it is not possible to
determine whether the low participation in
PR was due to poor referral rates or the
inability or refusal of patients to enroll.
Previous studies suggest it is very likely a
combination of these factors. Second, by
excluding patients who had previously
received PR, the authors did not account
for those who may not have been referred
due to exhaustion of lifetime limits on the
number of sessions covered by payers. This,
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though, would only have further reduced the
documented rate of referrals.

There are three major reasons for
the poor uptake of PR for COPD in the
community, both after hospitalization and
during the chronic stable phase: availability,
accessibility, and attrition—the three A’s.
There are only 831 PR centers in the United
States to serve a population of 24 million
patients with COPD, and 561 (67.5%)
of these are certified by the American
Association of Cardiovascular and Pulmonary
Rehabilitation. Thus, there is only one
certified PR center per 43,000 patients with
COPD. Based on 2010 census data, and
categorizing geographical areas into
urbanized areas (population of 50,000 or
more), urban clusters (population of 2,500 to
,50,000), and rural areas (population of
,2,500), the majority of PR centers are
located in urban areas (Figure 1). These data
point to a stark inequity in availability of care,
with vast swathes of the country being
without PR centers. Accessibility is an
additional factor, and a number of studies
have shown that distance to the PR center
and lack of transportation are major
reasons for patients not enrolling or
dropping out (10–12). Results from the
National Emphysema Treatment Trial

(NETT) showed that participants who
lived more than 36 miles from a PR center
were 51% less likely to be adherent than
those who lived less than 6 miles away
(11), and a commute time of more than
30 minutes more than doubled the risk of
poor attendance (13). Once the patient is
enrolled, distance becomes especially
critical for continued adherence, as PR
involves recurrent sessions over 3 months,
unlike other clinic visits that are spaced
farther apart temporally. Other barriers
include living alone and a lack of
social support. Medical factors, such as
hospitalizations and a high degree of baseline
respiratory morbidity, including poor quality
of life, dyspnea, and poor exercise tolerance,
also impact enrollment and adherence
(10, 14). In addition, economic factors such
as parking fees, copays, and insurance
coverage that limits PR to 36 sessions over
a lifetime likely influence enrollment and
adherence to PR.

So, what is the way forward? A
multipronged strategy is necessary to
address the three A’s. First, respiratory
professional societies, PR experts, healthcare
providers, and patients with COPD should
make a stronger and more vocal case with
payers and health policy makers about the

benefits and cost-effectiveness of PR.
Quality metrics and perhaps financial
incentives can be created to enhance referral
and uptake of PR. Referral to PR can be
incorporated into existing COPD bundles to
reduce rehospitalizations. Second, payers
should be petitioned to relax the lifetime
limits on the number of PR sessions, as
these limits adversely affect referral and
enrollment practices. It is increasingly
evident that patients with any stage of
COPD benefit from PR, and PR should not
be reserved for those with severe disease
alone (15). Allowance should be made for
repeated sessions of PR as needed when
a patient’s clinical situation changes.
Maintenance PR has also been shown to
reduce hospitalization rates in addition
to improving quality of life (16), but is
currently not reimbursed. Third, efforts
should be made to reduce the financial
disincentives for sustainability of PR centers
so that we can address their geographically
inequitable distribution. In this regard,
it is pertinent to note that the Centers
for Medicare and Medicaid Services
recently decreased reimbursement for PR
substantially. Fourth, we should invest
in novel and alternative methods for
delivering PR that move away from the
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Figure 1. Distribution of pulmonary rehabilitation centers (black diamonds) across the United States, stratified by location in urban and rural areas.
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traditional center-based delivery of
PR but have equivalent benefits. Such
approaches include home-based PR under
supervision, interactive web-based PR,
and telehealth PR via videoconferencing (17–
19). Fifth, we should explore other modes of

exercise that do not require center-based
equipment, such as tai chi and yoga, and
hence are likely to be more durable (20).
Finally, efforts to reduce attrition should
be made with increased use of self-
management and education programs

that can be incentivized financially.
The status quo is not acceptable, and it is time
we brought our A game to this issue. n

Author disclosures are available with the text
of this article at www.atsjournals.org.
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Are Sepsis Outcomes Predetermined? How the Road toward Sepsis May
Predict Outcomes
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Sepsis is a leading cause of death and cost
to the healthcare system and represents
a major public health threat (1, 2).
Considerable effort has been devoted to

optimizing care delivery during sepsis
hospitalizations (3), and increasing focus
has been given to the posthospitalization
period when high rates of readmissions
andhealthcare use occur (4, 5).However, to date,
little attention has been paid to the patterns of
healthcare use before hospitalization with sepsis,

and how these patterns may associate with
sepsis-related outcomes. It is possible that a
patient who is comorbid, but previously
functional, may experience different outcomes
from sepsis than a patient with similar
comorbidities who has recently required
frequent hospitalization. Understanding theDOI: 10.1513/AnnalsATS.201809-643ED
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