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Introduction: Obstructive sleep apnea (OSA) is a sleep disorder 
that has been linked to increase the risk for hypertension, ischemic 
heart failure, arrhythmia and heart failure. There are multiple simi-
larities between OSA and Chronic Obstructive Pulmonary Disease 
(COPD); both are associated with hypoxia and hypercapnia, with 
different mechanisms of hypoxia; in COPD its chronic and slow 
progression, whereas it is suddenly intermittent hypoxia in OSA. 
Intermittent hypoxia was hypothesized to enhance the protective 
effect on subsequent hypoxia resulting in cardioprotective effect 
[1]. There is little data on rates of in-hospital mortality on patients 
with  OSA and  COPD using a nationwide study. In this study, we 
aim to analyze the impact on mortality and length of hospital stay 
of obstructive sleep apnea in patients with COPD.
Methods: Adults with principal diagnosis of COPD were selected 
from the 2019 US National Inpatient Sample, using ICD 10 code 
primary diagnosis on discharge. We queried the 2019 National 
Inpatient Sample for OSA, and other secondary diagnoses (hyper-
lipidemia, hypertension, heart failure, smoking, CKD, electrolytes 
disturbances). Confounders were adjusted for using multivariable 
linear regression analysis for other secondary diagnoses.
Results: In a total of 520,624 adult hospitalizations with COPD 
primary diagnosis on discharge were included from the 2019 na-
tional inpatient sample. 73,705 patients had concomitant sec-
ondary diagnosis with OSA. On weighted analysis, hospitalizations 
with primary diagnosis of COPD and secondary diagnosis of OSA 
had lower in-hospital mortality rates compared to hospitaliza-
tions with COPD alone (0.6% vs 1.08%, p= 0.000), .COPD hos-
pitalizations with OSA had statistically significant lower odds for 
mortality compared to COPD patients without OSA (adjusted 
OR 0.73, 95% CI 0.57-0.93; p= 0.009).However, COPD hospital-
izations with OSA showed increased in the mean length of stay 
by 0.21  days (95% CI 0.12-0.30, p=0.000) compared to patients 
without OSA.
Conclusion: Our analysis showed better mortality outcomes for 
COPD patients with OSA , supporting the protective effect hy-
pothesis of intermittent hypoxia. COPD patients with concomi-
tant secondary OSA diagnosis have increased in-hospital length of 
stay.
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Preconditioning with ischemia: a delay of lethal cell injury in is-
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Introduction: Insulin delivery and continuous glucose monitoring 
systems (CGMs) have been reported to disrupt sleep in individuals 
with type 1 diabetes (T1D), potentially thwarting the adoption and 
continued use of diabetes therapeutic technologies. This study as-
sessed changes in actigraphic sleep and glycemic outcomes in in-
dividuals at high risk for life threatening nocturnal hypoglycemia 
after initiating a hybrid closed loop (HCL) insulin delivery system 
with integrated CGM.
Methods: 10 adults (median age=51y) with long-standing T1D 
(median duration=34y) and hypoglycemia unawareness partici-
pated in an 18-month ongoing clinical trial assessing the effect-
iveness of a HCL system. Wrist actigraphs and CGMs measured 
sleep and glycemic control, respectively, at baseline (1 week) and at 
months 3, 6, 9, 12, 15, and 18 (3 weeks) following HCL initiation. 
Body mass index and hemoglobin A1c (HbA1c) were also col-
lected at these timepoints.  Hypoglycemia awareness was assessed 
using the Clarke hypoglycemia questionnaire, HYPO score, and 
glycemic lability index. Paired sample t-tests and Cohen’s d effect 
sizes modeled changes in sleep, glycemic control, and hypoglycemic 
awareness and the magnitude of these changes from baseline to 
18 months.
Results: Sleep improved from baseline to 18 months [shorter sleep 
latency (p<0.01), later sleep offset (p<0.05), and less wake after sleep 
onset (WASO) (<0.01)]. Medium effect sizes were found for later sleep 
onset (d=0.74) and later sleep midpoints (d=0.77). HCL also im-
proved hypoglycemia awareness from baseline to 18 months [Clarke 
score (p<0.01), HYPO score (p<0.01), lability index (p<0.05)]. 
Medium to large effect sizes were found for reduced nocturnal hypo-
glycemia (percent time glucose was <54mg/dL,<60mg/dL,<70mg/
dL; d=0.66  – 0.81), daytime and nocturnal hypoglycemia (percent 
time glucose was<54mg/dL,<60mg/dL,<70mg/dL; d=0.61  – 0.69), 
and glucose variability (coefficient of variability; d=0.62).
Conclusion: HCL insulin delivery with CGM improved sleep over 
time as indicated by shorter sleep onset latency, later sleep offset, 
and less WASO. HCL insulin delivery also improved hypoglycemia 
awareness and led to clinically significant reductions in hypogly-
cemia and glucose variability.
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