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ABSTRACT

Patients with acute exacerbations of chronic obstructive pulmonary disease usually re-
quire an escalation in medical management and often require hospitalization. The outcomes
from these episodes depend on the severity of the underlying chronic lung disease, the
degree of acute respiratory failure superimposed on the chronic lung disease, comorbidity,
and possibly hospital related complications. Hyperglycemia represents an independent risk
factor for hospital associated complications and/or mortality in other medical diagnoses,
such as stroke and acute myocardial infarction. Recent studies in patients with acute exa-
cerbations of COPD demonstrate that hyperglycemia is associated with an increased length
of hospital stay, failure of noninvasive ventilation, and/or mortality. Acute stress and medi-
cations used with an acute flare, such as glucocorticoids and beta agonists, increase blood
glucose levels. The explanation for poor outcomes likely involves an increase in coloniza-
tion with pathogenic bacteria, acute changes in host defenses, and possibly metabolic disor-
ders related to hyperglycemia and glycosuria. Patients with acute stress and glucocorticoid
related hyperglycemia often have higher blood glucose levels in the afternoon and early
evening. Consequently, this problem may be overlooked if clinicians depend on routine a.m.
laboratory tests. Therefore, patients with acute flares in COPD should have bedside point of
care glucose measurements during the early course of their hospitalizations. Patients with
high glucose levels require nutritional management and/or insulin treatment. We need more
prospective studies to determine the degree of hyperglycemia in these patients, the acute
consequences, and the best management strategies.
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INTRODUCTION

Patients with chronic obstructive pulmonary
disease (COPD) have acute exacerbations approxi-
mately 1.3 times per year. These exacerbations range
in severity from transient decreases in functional sta-
tus to fatal events. In the United States, exacerba-
tions have contributed to a 102 percent increase in
COPD-related mortality from 1970 to 2002 (21.4 to
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43.3 deaths per 100,000 persons)'. Effective man-
agement of an acute exacerbation of COPD (AE-
COPD) requires symptom relief and reducing the risk
for subsequent exacerbations. Identification of pa-
tients at risk for more complicated hospital courses
should facilitate in-patient management, and risk fac-
tors for adverse outcomes include lower arterial pHs,
older age, male gender, underlying comorbidities, dis-
ease severity, and in-hospital complications2. Hyper-
glycemia is associated with poor outcomes in patients
with pneumonia®, myocardial infarction*, and stroke®,
but the effect of hyperglycemia on outcomes during
AECOPD has not been definitely established. Recent
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Global Initiative of Chronic Obstructive Lung Disease
(GOLD) and American Thoracic Society guidelines do
not comment on the control of blood glucose during
COPD flares.

THE EFFECT OF HYPERGLYCEMIA ON OUT-
coMES oF AcUTE COPD EXACERBATION

Hyperglycemia is very common in any acute
illness, and its pathophysiology includes acute in-
creases in peripheral insulin resistance and hepatic
glucose production caused by increases in glucocor-
ticoids, catecholamines, and pro-inflammatory cyto-
kines®. Below we summarize studies that have evalu-
ated the effect of hyperglycemia in patients admitted
with AECOPD (Table).

Baker, et al. concluded that hyperglycemia (blood
glucose >126 mg/dl) is associated with an increased
risk of death and prolonged hospital stays (more than
nine days) independent of age, sex, and a previous
diagnosis of diabetes’. This study also showed that
in the subgroup of patients who had COPD confirmed
by spirometric testing, the blood glucose quartile in-
dependently predicted adverse clinical outcomes, but
the underlying COPD severity did not. This was a ret-
rospective case control study conducted by retrieving
data from electronic medical records for 284 patients
admitted with AECOPD to St. George’s Hospital (UK)
between 2001 and 2002. In this study, only the high-
est blood glucose recorded for the patients during
their hospital stay was used for analysis, and patients
were grouped according to their blood glucose quar-
tile (group 1, <108 mg/dl, n = 69; group 2, 108-125
mg/dl, n = 69; group 3, 126—160 mg/dl, n = 75; and
group 4, >160 mg/dl, n = 71).The relative risk (RR)
of death or a longer inpatient stay was significantly
increased in group 3 (RR 1.46, 95% CI 1.05 to 2.02,
p = 0.02) and group 4 (RR 1.97, 95% CI 1.33 to 2.92,
p<0.0001) compared to group 1. For each 18 mg/dI
increase in blood glucose the absolute risk of an ad-
verse outcome increased by 15% (95% Cl 4%to 27%,
p = 0.006). Also hyperglycemia was associated with
colonization of sputum with multiple pathogens and
with Staphylococcus aureus in this study.

The relationship between hyperglycemia and
non-invasive ventilation (NIV) outcomes in COPD
patients was investigated in a prospective study by
Chakrabarti, et al.®. These authors concluded that
hyperglycemia on admission is associated with NIV
failures. Eighty-eight COPD patients presented with
acute type |l respiratory failure and had NIV initiated
within 24 hours of admission. Random blood glucose
levels were measured before NIV use. Hyperglycemia
was present at baseline in 50% of patients; 16 (18%)
had a pre-existing diagnosis of diabetes mellitus. NIV
failure occurred in 34% of patients (15/44). It was
significantly more common in patients with hypergly-
cemia (34%) than in patients without hyperglycemia
(2%). Blood glucose levels were higher in patients
with NIV failure (162.7 £58 mg/dl vs. 127+39.2 mg/dI;
p=0.003). It is not known whether hyperglycemia is a
direct cause of poor outcomes in AECOPD or wheth-
er it is a marker for other adverse factors, such as
coexisting comorbidities, treatment strategies, or the
severity of illness. This study provided some insight
into the possible underlying mechanisms since the
NIV failure in AECOPD was independent from oral
corticosteroid use immediately before admission, un-
derlying diabetes mellitus, pH and APACHE Il (Acute
Physiology and Chronic Health Evaluation Il) scores.

Moretti and colleagues studied 186 patients
admitted to a respiratory intensive care unit with re-
spiratory failure characterized by a mean pH of 7.23+
0.07 and a mean PaCO2 of 85.3 +15.8 mm Hg®. The
study used logistical regression analysis to analyze
factors associated with noninvasive respiratory fail-
ure after an initial success (late failures). The pres-
ence of metabolic complications (found in >20% of
the late failures) predicted late failures (more than 48
hrs) of NIV after an initial success. The most frequent
metabolic complication was hyperglycemia (defined
as blood glucose >200 mg/dl) which was present in
all the patients with metabolic disorders. However, all
hyperglycemic patients who developed late failure to
NIV also developed pulmonary infection during the
course of their hospital stays, and this likely contribut-
ed to NIV failure or death.

Burt, et al. reported that length of hospital stay
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is increased by 10% (21hours) for each 18 mg/dl in-
crease in mean glucose (P=0.01)". In this study the
blood glucose levels of 47 patients were monitored
continuously using a device to measure interstitial
glucose levels to determine the pattern of hyperglyce-
mia in patients receiving prednisolone for AECOPD.
Higher mean daily glucose levels were positively as-
sociated with longer hospital stays; this relationship
with length of stay was not significant for other mark-
ers of disease severity. Parappil et al. retrospective-
ly analyzed 172 patients admitted with AECOPD, in-
cluding 39 patients with comorbid diabetes mellitus ™.
In this study the presence of DM was associated with
increased length of stay (mean 7.8 days) and mortal-
ity (8%) in comparison with patients without DM (6.5
days and 4% mortality), but these differences were
not statistically significant.

Kasirye, et al. studied 209 hospitalized patients
with AECOPD to evaluate factors associated with
in-hospital complications, length of hospitalization,
30-day hospital readmission, and 90-day all-cause
mortality. The study analysis failed to reveal any as-
sociations between higher blood glucose levels and
adverse outcomes but did find that low glucose levels
(less than 90 mg/dl) were associated with increased
hospital complications and increased length of stay
in these patients'. This study had three important
differences when compared to the Baker study. 1) It
used WHO/GOLD criteria and previous spirometric
measurements to define population with AECOPD,
while the Baker study used only ICD-10 codes. 2) This
study used radiological information to rule out other
comorbidities, like pneumonia, which might confer a
confounding effect on the data. 3) This study used
daily mean blood glucoses to identify hyperglycemia,
since blood glucose levels among AECOPD patients
on systemic corticosteroids tend to peak in the after-
noon and evening hours. Therefore, blood glucose
measurements taken throughout the day more accu-
rately reflect a patient’s glycemic status. Other stud-
ies have utilized either single admission blood glu-
cose or a single peak blood glucose obtained fasting
or non-fasting during hospitalization.

Hypoglycemia is not a usual finding in AECOPD,
because hyperglycemia often develops secondary to

stress hormones release, cytokines', and treatment
with systemic corticosteroids '*. The presence of hy-
poglycemia may be a marker for severity of illness if
its presence is not related to a treatment side effect.
It could reflect defects in glucose counter-regulation.
Therefore, the patient’s inability to develop a hyper-
glycemic response might portend adverse clinical
outcomes 516,

Studies demonstrating that hyperglycemia is as-
sociated with poor outcomes in AECOPD usually
do not identify the possible pathophysiology. In one
cross sectional observation study, the glucose levels
of intubated patients were measured in bronchial se-
cretions and blood, and the sputum was cultured for
pathogenic bacteria’. This study demonstrated that
glucose was detected in airway secretions in patients
with hyperglycemia and the risk of colonization with
MRSA was markedly increased in the presence of
glucose (relative risk 2.1; 95% CI 1.2 to 3.8). In addi-
tion, the presence of MRSA was associated with in-
filtrates on the chest radiograph, increased levels of
C reactive protein, and prolonged ICU stays (approx-
imately seven days) '.The Baker study also showed
that hyperglycemia was associated with a significant
increase in the presence of multiple pathogens and
MRSA in the sputum™. Hyperglycemia may increase
the rate of colonization, and these changes in flora in
association with abnormal host defenses increase the
risk of infection and adverse outcomes.

AECOPD MANAGEMENT AND GLUCOSE
METABOLISM

Hyperglycemia (defined as blood glucose level
more than 200 mg/dl ) in acutely ill patients with no
prior diagnosis of diabetes, including those admitted
for AECOPD, has been linked to several factors, in-
cluding medications and stress responses to acute
illness. It has been reported that more than 38% of
patients admitted to the hospital have hyperglycemia
(defined by in-hospital fasting glucose level of 2126
mg/dl or a random blood glucose level of 200 mg/dI)*.
COPD itself may be considered as a novel risk factor
for new onset type 2 diabetes mellitus through multi-
ple pathophysiological alterations, such as inflamma-
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tion, oxidative stress, insulin resistance, weight gain,
and alterations in metabolism of adipokines?%2'22,
Moreover, infection (a potential cause of AECOPD)
can lead to hyperglycemia by the development of pe-
ripheral insulin resistance and alterations in hepatic
glucose metabolism, leading to the overproduction of
glucose and failure of the liver to appropriately adapt
when nutritional support is administered?. We will
discuss briefly the factors that can affect glucose me-
tabolism in AECOPD patients.

NEUROENDOCRINE AND INFLAMMATORY
STRESS RESPONSES

In acute iliness, glucose production is increased,
peripheral glucose utilization is decreased, and this
leads to increased plasma glucose levels. This re-
sponse appears to be mediated by a combination of
neurohumoral changes, lipid mediators, and cytokine
production. Increased serum concentrations of gluca-
gon, adrenaline, and cortisol occur in response to a
variety of pathophysiological stresses. As a part of the
acute stress response, reversible insulin resistance
develops, and peripheral glucose uptake decreases
24 Stress in acutely ill patients can also lead to in-
creased catecholamine secretion, which can contrib-
ute to hyperglycemia .

HypPoxia

Oltmanns, et al. studied 14 healthy male volun-
teers. These men were subjected to 30 minutes of hy-
poxia (O2 saturation =75%) and normoxia (02 satu-
ration= 96%) under conditions of a euglycemic clamp
% This study concluded that acute hypoxia causes
glucose intolerance. Hypoxia also increased plasma
epinephrine levels, heart rates, and anxiety. Several
animal studies have shown the development of insu-
lin resistance after periods of intermittent hypoxia 2728,
Louis and Punjabi studied the effect of intermittent
induced hypoxia on 13 healthy volunteers using an
intravenous glucose tolerance test to assess insulin
dependent and independent glucose disposal. The
study showed that intermittent hypoxia caused insulin
resistance and defective insulin independent glucose

disposal ?°. Pallayova, et al. concluded that intermit-
tent hypoxia is associated with damage to pancreatic
beta cells*. Animal studies have also demonstrated
that both acute and chronic sustained hypoxia can
cause insulin insensitivity and hyperglycemia®'.

AciDposis

AECOPD can be complicated by hypercapneic
respiratory failure and respiratory acidosis. Studies
have shown that respiratory acidosis causes glucose
intolerance by inducing hepatic and peripheral insulin
resistance *. In addition, animal studies suggest that
metabolic acidosis can cause impaired insulin secre-
tion .

MEDICATIONS

a.Glucocorticoids: Hyperglycemia is a well-recog-
nized complication of corticosteroid therapy. At the
University of Pittsburgh, a retrospective study con-
cluded that hyperglycemia occurs in the majority of
hospitalized patients receiving high doses of cortico-
steroids (240 mg per day) 34. Since poor outcomes
are associated with hyperglycemia, these authors
suggested that a protocol should be followed to mea-
sure glucose levels in all patients receiving high dose
corticosteroid therapy. Glucocorticoids cause hyper-
glycemia by inducing insulin resistance, increasing
liver gluconeogenesis, and impairing pancreatic p-cell
function 3936,

b.Beta agonist medications and other catechol-
amines: Several animal and human studies have
demonstrated that B2-agonists can affect glucose
levels by altering pancreatic insulin secretion, liver
metabolism, and glucose uptake *". The overall result
is hyperglycemia, which can be clinically significant in
patients with AECOPD, since many of these patients
take corticosteroids, have sedentary lifestyles, and
are overweight. Studies have shown that catechol-
amines lead to hyperglycemia directly by affecting
the pancreas, by increasing glucagon secretion, or by
exerting a direct effect independent of pancreatic hor-
mone release3® %,
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c. Antibiotics: Several antibiotics have been re-
ported to cause abnormalities in glucose metabolism
and can cause both hyperglycemia and hypoglyce-
mia. Fluoroquinolones are the only antibiotics con-
sistently associated with hyperglycemia*. A large
cohort with 78, 433 diabetic patients were followed
over a 23 month period to determine the relative risk
of hyperglycemia and hypoglycemia in association
with antibiotic treatment. The absolute risk for hyper-
glycemia was 1.6 per 1000 persons for macrolides,
2.1 for cephalosporins, 6.9 for moxifloxacin, 3.9 for
levofloxacin, and 4.0 for ciprofloxacin. The adjusted
odds ratios for fluoroquinolones compared to macro-
lides were 2.48 for moxifloxacin, 1.75 for levofloxacin,
and 1.87 for ciprofloxacin*'.Yamada, et al. showed
that chronic treatment with gatifloxacin decreases
islet insulin content by inhibiting insulin biosynthesis
42 Park Wyllie, et al. studied 470 patients treated for
hyperglycemia within 30 days after antibiotic therapy
and found that gatifloxacin was associated with an in-
creased risk of hyperglycemia (adjusted odds ratio,
16.7; 95 % confidence interval, 10.4 to 26.8) *3.

d. Theophylline: In an animal study, aminophylline
administration caused hyperglycemia possibly by the
induction of insulin resistance**. Another study with
preterm infants showed that plasma glucose levels
increased after theophylline therapy was started in
infants with respiratory problems?*.

EFFECT OF HYPERGLYCEMIA ON INFLAMMATO-
RY CELL RESPONSES, THE IMMUNE SYSTEM,
AND TISSUE INJURY

Diabetes mellitus, hyperglycemia, and impaired
glucose tolerance are associated with increased
C-reactive protein, interleukin-6, and tumor necrosis
factor-a “8. Yorek, et al. studied the pro-inflammatory
effect of glucose in vitro and showed that incubation
of endothelial cells in high glucose concentrations re-
sults in radical oxygen species production and acti-
vation of the transcription factor nuclear factor-kappa
B and an increase in monocyte adhesion 4. Glucose
levels have regulatory effects on some pro-inflamma-
tory cytokines “¢. Interestingly, these cytokines (IL-6,

IL-18, and TNF-a) have been implicated in the devel-
opment of insulin resistance, atherosclerotic plaque
rupture, and future cardiovascular events, and this
could explain the association between hyperglycemia
and cardiovascular events*.

Several studies have concluded that hyperglyce-
mia can alter cellular defense mechanisms during in-
fection. High glucose levels alter the immune system
by decreasing neutrophil degranulation during inflam-
mation, by causing defects in adherence®, and by im-
pairing phagocytosis®', chemotaxis %2, bacterial killing,
and the respiratory burst 3. Hyperglycemia can also
reduce protease secretion by neutrophils, leading to
decreases in antimicrobial activity 3. Turina, et al con-
cluded that short term hyperglycemia affects all major
components of innate immunity and impairs the ability
of the host to control infection %. Von Kanel reported
that a short term rise in blood glucose levels in normal
individuals can lead to a decrease in the number of
lymphocytes and cause redistribution in lymphocytes
subsets *. These abnormalities are reversed when
glucose is lowered %. A recent review suggested an
association between diabetes and a decreased risk of
lung injury, possibly mediated by reduced inflammato-
ry responses secondary to hyperglycemia %8,

MANAGEMENT OF HYPERGLYCEMIA DURING
AcUTE COPD EXACERBATIONS

Hyperglycemia is a common problem in hospi-
talized patients and can be both a difficult and cost-
ly problem during patient care. Observational and
randomized controlled studies suggest that good
glycemic control in hospitalized patients improves
outcomes in both medical and surgical patients. The
Endocrine Society, the American Diabetes Associa-
tion, the American Heart Association, the American
Association of Diabetes Educators, the European
Society of Endocrinology, and the Society of Hospi-
tal Medicine conducted a group meeting to formulate
evidence-based practice guidelines for the manage-
ment of hyperglycemia in hospitalized patients in the
non-critical care setting. The following is a brief sum-
mary of their recommendations °°.
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1. Diagnosis of hyperglycemia and diabetes mellitus
in hospitalized patients:

- Assess all admitted patients for a history of
diabetes.

- Measure glucose in all admitted patients, re-
gardless of a prior diagnosis of diabetes.

- Use point of care testing on any patient with
blood glucose >140 mg/dl.

- Use point of care testing for 24-48 hours on
patients receiving treatment, like  corticosteroids,
known to cause hyperglycemia.

- Measure Hb A1C for diabetic patients and
patients with glucose levels >140 mg/dl.

2. Monitoring blood glucose levels: Use point of care
blood capillary testing with accurate devices, and time
the glucose readings according to the patient’s nutri-
tional intake and medication schedules.

3. Glucose level targets: Aim for a premeal glucose
level less than 140 mg/dl and random levels less
than 180 mg/dl. However, these numbers should be
adjusted according to the patient’s clinical situation.
For example, allow glucose levels up to 200 mg/dl for
terminally ill patients or patients with a high risk for
hypoglycemia. To avoid hypoglycemia, patients with
glucose values below 100 mg/dl should have their an-
tidiabetic regimens modified.

4.Management of hyperglycemia: Nutritional therapy
should be included as a component of the glycemic
management program, and patients shall receive a
consistent amount of carbohydrates with each meal.
Oral hypoglycemic agents should be stopped, and in-
sulin therapy should be started as the preferred meth-
od to achieve good glycemic control.

5. Special situations:

- Subcutaneous insulin should be started at
least 1-2 hours before stopping insulin infusion.

- Patients receiving parenteral or enteral nutri-
tion should have bedside point of care testing. It can
be stopped in patients with no prior history of DM and
with glucose levels < 140 mg/dl.

- Perioperative glucose control is important.

- Patients receiving glucocorticoids therapy
need bedside point of care monitoring of the glucose
levels.

6. Hypoglycemia: Prompt recognition and treatment
are crucial.

7. Glycemic control program: Start in the hospital.

8. Education: Patient and professional education on
diabetes management and avoidance of hypoglyce-
mia.

The management of blood glucose levels in
critical care settings is a controversial topic with sev-
eral randomized controlled trials comparing “tight”
to “loose” blood glucose control. The large interna-
tional randomized controlled trial (the NICE-SUGAR
Study”) demonstrated target blood glucose of less
than 180 mg/dl resulted in lower mortality than a tar-
get of 81 to 108 mg/dl in critical care units .

DiscussioN

In this review, we have discussed studies that
suggest a relationship between hyperglycemia and
poor outcomes in AECOPD. However, these studies
do not completely explain the pathophysiology under-
lying these complications. Also, one study failed to
find a relationship between hyperglycemia in patients
with AECOPD and reported that hypoglycemia was
associated with poor outcomes. Other studies have
reported poor outcomes in patients with diabetes mel-
litus and hyperglycemia who are admitted for different
medical conditions, such as myocardial infarction®!
and cerebrovascular accidents®? 3, Krinsley studied
the relationship between hyperglycemia and hospital
mortality in a heterogeneous group of critically ill pa-
tients and concluded that even modest hyperglycemia
after intensive care unit admission was associated
with a substantial increase in hospital mortality in pa-
tients with a wide range of medical and surgical diag-
noses®. Animal model studies and other observation-
al studies suggest that possible mechanisms include
defective immune responses and an increased risk
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of infection, increased thrombotic events, increased
oxidative stress, and increased inflammatory markers
8, Several studies have shown that hyperglycemia is
associated with increased numbers of pathogens and
MRSA colonization of the sputum.

CONCLUSION

Hyperglycemia has been associated with in-
creased morbidity, increased mortality, and longer
lengths of stay, and more hospital costs in patients
with both medical and surgical conditions. AECOPD
is associated with hyperglycemia due to the stress
related hormonal response to acute illness and pos-
sibly some of the medications routinely used in the
treatment of AECOPD. Several studies suggest that
hyperglycemia has adverse outcomes in patients with
AECOPD, but the pathophysiology underlying these
effects has not been determined. We need more
research on outcomes in AECOPD in patients with
hyperglycemia, using larger sample sizes and tak-
ing into consideration a design which can control for
cofounders and provide more insight into the patho-
physiology. In addition, a study on targeted glycemic
control and outcomes is needed.

KEY POINTS

1. Clinical studies have shown that hyperglycemia is
associated with adverse outcomes in hospitalized pa-
tients in general medical and surgical wards and in
critical care units.

2. Studies have associated hyperglycemia in AE-
COPD with increased morbidity, mortality, and length
of stay.

3. The pathogenesis underlying these adverse out-
comes may include decreases in the immune re-
sponses to infection, increased susceptibility to infec-
tion, and increased tissue injury.

4. The timing and number of glucose measurements
used to characterize the hyperglycemia in these
studies have been variable. More consistent glucose
measurements, including late afternoon and early
evening, might identify associations better.

5. A single study found a correlation between hypo-

glycemia and poor outcomes. This result might sug-
gest that hypoglycemia indicates a failure of the nor-
mal body response to stress which leads to adverse
outcomes.

6. The management of hyperglycemia associated
with hospitalization requires both detection and treat-
ment. Insulin is the preferred drug for treatment.
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Table Summery of the studies investigating the relationship between blood glucose level and COPD exacerbation

outcomes

Author, Date Number of Glucose Outcomes Author

patients measurement conclusions
(initial, mean,
peak, etc.)

Baker, 2006 284 AECOPD | The highest blood The risk of adverse outcomes | Increasing blood glucose
glucose recorded increased with increasing concentrations are associ-
was used in the hyperglycemia; isolation of ated with adverse clinical
analysis. multiple pathogens and Staph- | outcomes in patients with

ylococcus aureus from sputum | AECOPD.
increased

Chakrabarti, 88 AECOPD | Random blood The combination of baseline In acute decompensated

2009 glucose levels were respiratory rate <30 breaths/ | ventilatory failure compli-
measured before min and random glucose <7 cating COPD, hypergly-
the initiation of mmol/l increased prediction of | cemia upon presentation
NIV NIV success to 97% was associated with a

poor outcome.

Moretti, 2000 155 AECOPD | Fasting blood glu- The occurrence of "late NIMV | After the initial success
cose levels failure” was significantly as- of NIMYV, a significant

sociated with functional daily | subset of patients (>20%)
life limitations and medical may have a new episode
complications, such as hyper- | of acute respiratory fail-
glycemia and a low pH. ure resulting from new
complications.

Kasirye, 2013 209 AECOPD | Daily mean blood Lower blood glucose and age | Hypoglycemia results in

glucose levels were the most significant risk | higher risk for in-hospital
factors for in-hospital compli- | complication and longer
cations length of stay.

Burt, 2013 47 AECOPD | Mean glucose levels | Length of hospital stays Mean glucose was inde-

assessed by CGMS increased by 10% for each pendently associated with
mmol/L increase in mean increase length of hospital
glucose stay.
Parappil, 2010 | 172, including | Patients with diag- A non-significant trend for DM prolongs length of
39 with DM, | noses of DM. increased length of stay and stay and increases risk
AECOPD deaths in those with diabetes | of death in patients with

compared with non-diabetic
patients

AECOPD.

AECOPD-acute exacerbation of chronic obstructive pulmonary disease; DM-diabetes mellitus; NIV-noninvasive ventilation;
CGMS-continuous glucose monitoring system
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