
answered in this single-center retrospective and speak to the study
limitations. As previously mentioned, Tikkanen’s group has a different
protocol on the basis of pretransplant sensitization risk groups (8).
Each group, on the basis of sensitization, receives different
immunosuppression. They did account for these differences in their
multivariate analysis; nonetheless, it still makes generalizability to other
centers less applicable. Another limitation that Tikkanen and colleagues
reveal is that during the study term there was no accepted definition of
antibody-mediated rejection (AMR) in lung transplantation (8). Thus,
there were only few cases of definitive AMR and no ability to associate
dnDSA, AMR, and CLAD. Last, the follow-up time was relatively short
(median of 764 d). Thus, there was no ability to gauge the rate of
decline of lung function and allograft survival.

Tikkanen and colleagues have furthered our knowledge of HLA
antibodies and their link to CLAD (8). Their data may alter the way
some allocate their organs, particularly paying attention to DQ
mismatching. However, further studies are needed to validate the
results of Tikkanen and colleagues (8) and focus on how therapy
alters dnDSA and if such manipulations alter the trajectory of
CLAD. Future research should be directed toward prospective
randomized trials that incorporate HLA testing, standardized
surveillance of the allograft, and treatment protocols for CLAD. n
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The Positive and Negative about Positive Airway Pressure Therapy

Cardiovascular disease is the leading cause of death in the world,
with an estimated 17.3 million deaths per year globally and more than
375,000 deaths annually in the United States alone (1). In the United
States, the 2020 goal is to improve cardiovascular health by 20%

and reduce deaths from cardiovascular diseases and stroke by
20%, but the list of targeted risk factors has generally not included
improving sleep health or screening and treating sleep-disordered
breathing (2). Specifically, the Life’s Simple 7 are to not smoke,
physical activity, healthy diet, body weight, and control of
cholesterol, blood pressure, and blood sugar. The absence of a
recommendation for widespread screening and treatment of sleep-
disordered breathing, despite many observational data, stems from
the lack of prospective randomized controlled trials (RCTs) of
effective interventions aimed at improving clinical events, as opposed
to surrogate end-points (3, 4). It is for this reason that the long-term
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trial published in this issue of the Journal by Peker and colleagues
(pp. 613–620) is most welcome (5).

Peker and colleagues report the effect of continuous positive
airway pressure (CPAP) on long-term clinical events in adult patients
with angiography-verified coronary artery disease who had recently
(,6 mo) undergone a percutaneous coronary intervention or
coronary artery bypass grafting with evidence for moderate obstructive
sleep apnea (OSA) without significant sleepiness (5). The lack of
sleepiness was operationalized as an Epworth sleepiness score less than
10, and participants were randomized to either automatic CPAP
(autoCPAP) or no CPAP therapy. Over the course of 57 months
of follow-up, the researchers measured tangible clinical events;
specifically, a primary composite end-point of repeat revascularization,
myocardial infarction, stroke, and cardiovascular mortality. Intention-
to-treat analysis did not reveal any difference in the primary end-
point, but on-treatment analysis showed a significant reduction in
cardiovascular events in those who were adherent to CPAP (nightly
usage, >4 h) when compared with those who were nonadherent to
CPAP or did not receive CPAP treatment. The researchers found that
in such an enriched sample of patients with coronary artery disease
who were not sleepy, treatment of OSA with CPAP did not lead to
reduction of the primary composite endpoint in intention-to-treat
analysis. However, on-treatment analysis revealed a greater than
threefold reduction in the chance for the primary end-point in
patients with OSA who were treated with CPAP when compared
with patients who were not treated with such CPAP therapy.

There are many important takeaways from this study, and the
authors should be commended for this long and arduous study.
First, the cardiovascular benefit of CPAP therapy, based on on-
treatment analysis, is unerringly similar in magnitude to prior
observational studies, suggesting that if we were to improve
CPAP adherence in our ongoing and future trials, we could
conclusively answer the question as to whether treatment of OSA
with PAP therapy can improve cardiovascular outcomes (6).
Second, this study underscores that our quest to address the
aforementioned knowledge gap hinges on our ability to promote
CPAP adherence in research participants. Previous efforts to
reduce attrition resulting from poor long-term CPAP adherence
by instituting a placebo wash-in period for 1 week before
randomization have met with less than desired levels of CPAP
adherence (7). Such less-than-optimal long-term CPAP adherence
brings into sharp focus the lack of high-quality evidence of
educational, supportive, or behavioral interventions aimed at
promoting CPAP adherence (8). Moreover, at this time, the
optimal timing and duration and long-term effectiveness of
interventions aimed at promoting CPAP adherence remain
uncertain (8). More recently, a large trial of patients with heart
failure and central sleep apnea revealed that 28% of participants in
the intervention groups did not use a form of PAP therapy termed
adaptive servo-ventilation (9). This led to concerns about the
interpretation of the lack of benefit and the potential harms of the
intervention when such a large proportion of participants were
nonadherent to adaptive servo-ventilation (10, 11). As a
community of scientists, patients, clinicians, and other
stakeholders, we need to develop and successfully test and
implement effective long-term interventions that can promote
and sustain CPAP adherence. However, a search in ClinicalTrials.gov
site reveals only six ongoing trials with a primary focus of
promoting CPAP adherence. More needs to be done with regard to

improving CPAP adherence both in trials and in the real world for
research to translate into benefits to patients (12, 13).

The study by Peker and colleagues focused on nonsleepy
apneics to avoid the ethical constraints of performing long-term
RCTs against no treatment in symptomatic patients with OSA (5).
Such a combination of circumstances could continue to plague
our efforts to answer important questions unless we embark in a
different direction. Specifically, we need to perform comparative
effectiveness research between CPAP therapy and other treatment
options, such as mandibular advancement devices in symptomatic
patients, considering an accumulating body of evidence of
cardiovascular benefits of such alternative treatments (14). Other
promising treatment options would conceivably allow us to
ethically undertake long-term trials in symptomatic patients (15).
However, we may have to contend with differential drop-outs in
comparator arms and the high cost and consequent feasibility
of such trials. A third and very important aspect to the trial by
Peker and colleagues is that the on-treatment analysis should be
interpreted with caution, considering that such patients may be
more adherent to other therapies, such as cardiovascular
medications (16). We await the results of larger, ongoing trials,
which could potentially provide conclusive answers of the effect of
PAP therapies on cardiovascular outcomes: SAVE (Sleep Apnea
Cardiovascular Endpoints Study), ADVENT-HF (Effects of
Adaptive Servo Ventilation on Survival and Frequency of
Cardiovascular Hospital Admissions in Patients with Heart
Failure and Sleep Apnea), and ISAAC (Impact of CPAP on Patients
with Acute Coronary Syndrome and Nonsleepy OSA) (7, 17).
The study by Peker and colleagues sets the stage nicely for such
studies. Whether these trials yield a conclusive positive or
negative result with regard to the effect of CPAP therapy on
cardiovascular outcomes hangs precariously on positive news
regarding CPAP adherence in these trials. n
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Making Tuberculosis Care and Control Easy Again

First, the bad news: tuberculosis (TB) care and control will get
harder before it gets easy again. Nearly 30 years ago, when theWorld
Health Organization crafted the global TB control strategy called
directly observed treatment (1), they proposed that TB could
be controlled anywhere based on two simple “if/then” statements:
if you saw acid-fast bacilli under the microscope, then you
administered four drugs for 6 months, and if you still saw the
bacteria after 2 months of therapy, you considered the possibility
that the patient’s organism was drug resistant. This strategy
was so simple (or so the story went) that everyone would be
within walking distance of a government sputum microscopy
center. The few patients who had drug-resistant TB could be
referred to a regional laboratory for culture and drug
susceptibility testing.

In the past 2 decades, however, TB has made more progress
than TB controllers. It has partnered with the global HIV epidemic
to telescope the time interval between infection and illness from
decades to months. It has exploited the chaos of mixed public and
private health systems to confuse and delay a patient’s pathway to
cure. And it has evolved resistance to our best drugs in at least 3.5%
of 9 million new cases that occurred last year (2). National
prevalence surveys that are slowly being revealed to the general
public are providing evidence that we are losing the global fight
against TB. About a third of quality studies that are actually
conducted find that reality is significantly worse than estimates.

The most concerning manifestation of our failure is the
global epidemic of drug-resistant TB strains and the effect they
are having on patients and public health budgets. Resistance to
isoniazid and rifampin increases both the cost of therapy, from
$14 to $3,000 per patient, and the duration of treatment, from

6 to 18 months. As a result, budgets becomemore constrained; some
countries, such as India, now spend about half their TB resources
on the fewer than 5% of patients who have drug-resistant
disease. And even with treatment, about half these patients will
die from drug-resistant TB (3).

Furthermore, the propensity of public health practitioners to
oversimplify TB has hopelessly muddled even the language that
describes drug resistance. In most of their minds, there are simply
drug-susceptible and multiple-drug–resistant TB patients. This
confuses the fact that we are talking about the bacteria, and not the
patient. It overlooks the fact that most of the world’s “drug-
susceptible” TB has not undergone susceptibility testing. It
obscures the fact that there are therapeutic implications to strains
that have resistance to even one antibiotic. And it has spawned a
new lexicon of obfuscation that even they cannot agree on, such as
“pre–extensively drug-resistant TB.”

Simply stated, it is time to modernize TB care and control. It is
time to stop using our patients as bioassays for detecting drug
resistance. It is time we start measuring what we need to know and
describing it precisely. It is time to give our patients only those drugs
we know will be effective against their strain of bacteria, or to use a
more widely accepted phase in oncology, it is time to use therapies in
the context of their accompanying diagnostic. Great progress was
made toward this goal 7 years ago when the World Health
Organization endorsed Cepheid’s GeneXpert automated cartridge-
based molecular diagnostic, but outside of South Africa, its uptake
has been slowest where its need is greatest.

Two significant technical hurdles lie between us and modern
TB control: We need a comprehensive list of mutations that confer
resistance to our antibiotics, and we need a technique that can detect
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