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Background: The rate of hospitalization due to acute exacerbation of chronic obstructive pulmonary 
disease (AECOPD) is increasing. Few studies have examined the clinical, laboratory and treatment 
differences between patients in general wards and those who need transfer to an intensive care unit (ICU).
Methods: We retrospectively reviewed clinical, laboratory, and treatment characteristics of 374 patients 
who were initially admitted to the general ward at Chonnam National University Hospital in South Korea 
due to AECOPD (pneumonic, 194; non-pneumonic, 180) between January 2008 and March 2015. Of 
these patients, 325 were managed at the medical ward during their hospitalization period (ward group), and  
49 required ICU transfer (ICU group). We compared the clinical, laboratory, and treatment characteristics 
associated with ICU transfer between patients with AECOPD with and without pneumonia. 
Results: Male patients were 86.5% in the ward group and 79.6% in the ICU group. High glucose 
levels [median 154.5 mg/dL, interquartile range (IQR) 126.8–218.3 in ICU group vs. median 133.0, IQR  
109.8–160.3 in ward group], high pneumonia severity index scores (median 100.5, IQR 85.5–118.5 vs. median 
86.0, IQR 75.0–103.5), low albumin levels (median 2.9 g/dL, IQR 2.6–3.6 vs. median 3.4, IQR 3.0–3.7), and 
anemia (73.3% vs. 43.3%) independently increased the risk of ICU transfer in the pneumonic AECOPD 
group. High PaCO2 levels (median 53.1 mmHg in ICU group, IQR 38.5–84.6 vs. median 39.7, IQR  
34.2–48.6 in ward group) independently increased the risk of ICU transfer in the non-pneumonic AECOPD 
group. Treatment with systemic corticosteroids (≥30 mg of daily prednisolone) during hospitalization in the 
medical ward independently reduced the risk of ICU transfer in both groups.
Conclusions: The characteristics associated with ICU transfer differed between the pneumonic and 
non-pneumonic AECOPD groups, and systemic corticosteroids use was associated with lower rate of ICU 
transfer in both groups.
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Introduction

Chronic obstructive pulmonary disease (COPD) is the 
third leading cause of death worldwide (1). The rate of 
hospitalization due to COPD is increasing (2), and the 
most common cause of hospitalization is acute exacerbation 
of COPD (AECOPD) (3). Most patients with AECOPD 
can be managed on an outpatient basis, but 3–16% of 
these patients require hospitalization (4,5). In some cases, 
admission to an intensive care unit (ICU) is necessary when 
patients have respiratory failure, change in mental status, 
or hemodynamic instability. However, mortality rates are 
much higher for patients admitted to the ICU (6). The 
guidelines of the Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) suggests potential indication for 
hospital admission and indication for ICU admission in 
patients with AECOPD (7).

Community-acquired pneumonia (CAP) is frequently 
observed in patients with COPD (8). The presence of 
COPD is related to the increased mortality of patients with 
CAP (9). Although controversial, it was recently suggested 
that CAP is not an exacerbation of COPD (10,11). 

Considering the high mortality rate in the ICU, 
determining the risk factors of ICU transfer for patients with 
AECOPD initially admitted to a medical ward is important. 
Several studies have shown that 6–10% of patients admitted 
to the medical ward because of AECOPD were transferred 
to an ICU (12,13). In the several previous studies, patients 
with AECOPD caused by pneumonia had higher rates of 
ICU admission, application of mechanical ventilation, and 
mortality than AECOPD caused by non-pneumonia (12). In 
addition, patients admitted to the ICU had a higher pCO2 
and lower pH than non-ICU patients (10). The aim of this 
study was to compare the clinical, laboratory, and treatment 
characteristics associated with ICU transfer from the medical 
ward between patients with pneumonic acute exacerbation 
(PAE) and those with non-pneumonic acute exacerbation 
(NPAE) of COPD.

Methods

Subjects

We retrospectively reviewed the medical records of 726 
patients who visited the emergency department or were 
admitted to the medical ward from an outpatient department 
due to suspicion of AECOPD at Chonnam National University 
Hospital in South Korea between January 2008 and March 
2015. A total of 487 patients fulfilled the criteria for AECOPD 

according to the guidelines of the American Thoracic Society. 
Each patient was included only once in the study, even if the 
patient had been hospitalized more than once. Among the  
487 patients, 91 were initially admitted to the ICU, and 
396 were admitted to the medical ward. Patients with  
do-not intubate orders (n=8), early transfer to another 
hospital (n=4), transfer to another hospital’s ICU due to the 
lack of a mechanical ventilator (n=2), pneumothorax (n=6), 
or pulmonary thromboembolism (n=2) were excluded. 
There was no patient with acute heart failure. Thus,  
374 patients were analyzed in this study. The flow 
chart of the enrollment of patients is shown in Figure 1. 
Indication for hospital admission was following guidelines 
of the GOLD: marked increase in intensity of symptoms, 
severe underlying COPD, onset of new physical signs, 
failure of an exacerbation to respond to initial medical 
management, presence of serious comorbidities, frequent 
exacerbations, older age, insufficient home support (7). 
During hospitalization in the medical ward, 49 patients 
required ICU transfer. This decision was made according to 
the following guidelines of the GOLD for ICU admission (7): 
severe dyspnea that responds inadequately to initial emergency 
therapy, changes in mental status (confusion, lethargy, 
coma), persistent or worsening hypoxemia and/or severely 
worsening respiratory acidosis despite supplemental oxygen 
and noninvasive ventilation, the need for invasive mechanical 
ventilation, and/or hemodynamic instability. Among the  
49 patients transferred to the ICU, 44 (89.8%) were 
transferred due to worsening respiratory failure, which 
means aggravated hypoxemia or hypercapnia, three (6.1%) 
were transferred due to hypotension, and two (4.1%) were 
transferred due to acute kidney injury. Permission was obtained 
from the Institutional Review Board of Chonnam National 
University Hospital to review and publish patient records 
retrospectively (the number of approval: CNUH-2015-126).  
Informed consent was waived because of the retrospective 
nature of the study.

The diagnosis of COPD was confirmed in patients with 
a forced expiratory volume in 1 second/forced vital capacity 
(FEV1/FVC) ratio <0.70 on post-bronchodilator spirometry 
according to GOLD criteria (7). COPD was diagnosed 
prior to admission (81.8%), at admission (6.1%), and during 
hospitalization (12.0%). AECOPD was defined as the 
worsening of a patient’s baseline dyspnea, cough, and/or 
sputum that required a change in their management (7). 

We evaluated the clinical, laboratory and treatment 
characteristics associated with the ICU transfer of patients 
initially admitted to a medical ward because of AECOPD 
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(ICU group) from patients who were managed at the 
medical ward during their hospitalization period (ward 
group). Moreover, we also compared those characteristics 
between PAE and NPAE groups.

Data collection

The clinical and demographic characteristics, including 
age, sex, smoking history, body mass index, previous 
medications, and comorbidities of the patients were 
recorded at the time of admission. The pneumonia severity 
index (PSI) score was determined at the time of admission 
for patients with PAE. Laboratory data, including the white 
blood cell count [WBC, normal range: (4.8–10.8)×103/µL],  
platelet count [normal range: (130–450)×103/µL], pH 
(normal range: 7.35–7.45), arterial partial pressure of carbon 
dioxide (PaCO2, normal range: 35–48 mmHg), arterial 
partial pressure of oxygen to fraction of inspired oxygen 
(PaO2/FiO2), and levels of hemoglobin (normal range:  
12–18 g/dL), aspartate aminotransferase (normal range: 
10–37 U/L), alanine aminotransferase (normal range:  
10–37 U/L), total bilirubin (normal range: 0.22–1.3 mg/dL), 
blood urea nitrogen (BUN, normal range: 8–23 mg/dL), 
creatinine (normal range: 0.5–1.3 md/dL), albumin (normal 
range: 3.5–5.2 g/dL), and C-reactive protein (CRP, normal 
range: 0–0.6 mg/dL), were obtained at the beginning of 
the hospitalization. Systemic corticosteroid administration 
was defined as the oral administration of prednisone  
(30 to 40 mg per day) or the intravenous administration of 
an equivalent dose before ICU transfer or discharge. Anemia 
was defined as hemoglobin levels less than 13.0 mg/dL  
for men or 12.0 mg/dL for women (14). CAP was defined 

as the presence of a new pulmonary infiltration on a chest 
radiograph that was taken at the time of admission in 
patients from the community with the clinical signs and 
symptoms of a lower respiratory tract infection (15). Chest 
radiography results were interpreted by radiologists with 
routine clinical practice, and confirmed by pulmonologists. 
NPAE was defined as the signs and symptoms of a lower 
respiratory tract infection without radiographic pulmonary 
infiltration in patients with AECOPD. 

Statistical analysis

The continuous variables were presented as medians 
or interquartile ranges (IQRs) and were compared with 
Mann-Whitney U-tests. The categorical variables were 
presented as the number or percentage and compared with  
Chi-squared tests. Univariate analyses were used to analyze 
the association of each variable with ICU transfer. To 
determine the predictors of referral to the ICU, a logistic 
regression analysis was used to perform a multivariate 
analysis on the variables. In addition, we performed 
subgroup analyses by dividing the patients into two groups: 
PAE and NPAE. All statistical analyses were performed with 
SPSS 21.0 (IBM Corporation, Armonk, NY, USA). P values 
less than 0.05 were considered statistically significant.

Results

Baseline characteristics of the ward and intensive care unit 
(ICU) groups

Table 1 shows the basal characteristics of the patients in 

Figure 1 Flow chart of the enrollment of patients. AECOPD, acute exacerbation of chronic obstructive pulmonary disease; OPD, outpatient 
department; ED, emergency department; ICU, intensive care unit; PTE, pulmonary thromboembolism.

Suspicion of AECOPD from OPD or ED
n=726

Admission due to AECOPD
n=487

ICU 
n=91

Ward
n=396

Ward
n=325

ICU transfer
n=49

Exclusion (n=239)
•	Not AECOPD (n=203)
•	Not admission (n=27)
•	ED extubation (n=9)

Exclusion (n=22)
•	Do-not intubate (n=8)
•	Early transfer (n=4)
•	Another hospital ICU (n=2)
•	Pneumothorax (n=6)
•	PTE (n=2)
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Table 1 Basal characteristics of the ward and ICU groups

Variables Ward (n=325) ICU (n=49) P

Age (yr) 74 [68–78] 72 [66–77] 0.153

Sex, male, n (%) 281 (86.5) 39 (79.6) 0.197

Admission from, n (%) 1.000

Out-patient department 49 (15.1) 7 (14.3)

Emergency department 276 (84.9) 42 (85.7)

Smoking history, n (%) 0.126

Smoker 240 (73.8) 31 (63.3)

Never smoker 85 (26.2) 18 (36.7)

Comorbid condition, n (%)

Hypertension 111 (34.2) 20 (40.8) 0.422

Diabetes mellitus 58 (17.8) 15 (30.6) 0.051

Congestive heart failure 12 (3.7) 6 (12.2) 0.020

Chronic kidney disease 10 (3.1) 0 (0.0) 0.372

Ischemic heart disease 35 (10.8) 5 (10.2) 1.000

Cerebrovascular disease 14 (4.3) 5 (10.2) 0.087

BMI (kg/m2) 21.0 (18.7–23.4) 20.8 (18.4–22.7) 0.599

Prior treatment, n (%)

LABA 137 (45.4) 21 (53.8) 0.394

LAMA 138 (45.7) 23 (59.0) 0.128

ICS 125 (41.4) 23 (59.0) 0.041

Long-term home oxygen therapy 20 (6.3) 3 (6.1) 1.000

Prior history of AECOPD within 1 year, n (%) 89 (31.0) 17 (35.4) 0.615

Cause of AECOPD, n (%) 0.171

Pneumonia 164 (50.5) 30 (61.2)

Non-pneumonia 161 (49.5) 19 (38.8)

FEV1 (%) 44.0 (32.0–58.5) 38.0 (28.5–51.5) 0.038

GOLD stage III to IV, n (%) 200 (61.5) 36 (73.5) 0.115

Laboratory findings

WBC (×103/µL) 10.2 (7.9–13.9) 9.8 (7.0–13.5) 0.384

BUN (mg/dL) 15.0 (10.7–20.8) 16.6 (12.1–24.8) 0.031

Creatinine (mg/dL) 0.8 (0.6–1.0) 0.8 (0.7–1.0) 0.492

Albumin (g/dL) 3.6 (3.2–3.8) 3.4 (2.8–3.8) 0.047

Total bilirubin (mg/dL) 0.6 (0.5–0.9) 0.7 (0.5–0.8) 0.844

Hemoglobin (g/dL) 13.4 (12.1–14.5) 11.8 (10.8–14.1) 0.001

Anemia 118 (36.3%) 29 (59.2%) 0.003

Platelet (×103/µL) 226 [186–282] 234 [164–296] 0.859

CRP (mg/dL) 4.8 (1.2–11.0) 6.7 (1.5–14.2) 0.162

AST (IU/L) 24.0 (19.0–31.8) 23.0 (17.5–35.5) 0.931

ALT (IU/L) 17.0 (11.3–27.0) 15.0 (10.5–24.0) 0.357

Glucose (mg/dL) 133 [110–165] 142 [127–200] 0.017

PaCO2 (mmHg) 39.0 (32.8–47.1) 44.7 (35.8–61.3) 0.006

pH 7.44 (7.39–7.47) 7.39 (7.34–7.47) 0.108

PaO2/FiO2 (mmHg) 291 [233–370] 240 [195–339] 0.024

Table 1 (continued)
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Table 2 Comparisons between ward (n=325) and ICU groups (n=49)

Variables
Univariate analysis Multivariate analysis

OR 95% CI P value OR 95% CI P value

Congestive heart failure 3.64 1.30–10.20 0.014

Diabetes mellitus 2.03 1.04–3.97 0.038

Prior use of ICS 2.04 1.03–4.01 0.040 3.15 1.41–7.06 0.005

FEV1 (%) 0.98 0.96–0.99 0.042

BUN 1.03 1.01–1.06 0.018 1.04 1.00–1.08 0.035

Albumin 0.54 0.31–0.94 0.028

Glucose 1.01 1.00–1.01 0.043

Anemia 2.54 1.38–4.70 0.003 2.46 1.11–5.42 0.026

PaCO2 1.03 1.02–1.05 0.000 1.05 1.03–1.07 0.000

Corticosteroid use 0.22 0.10–0.51 0.000 0.18 0.06–0.55 0.003

OR, odds ratio; CI, confidence interval; ICS, inhaled corticosteroid; FEV1, forced expiratory volume in 1 second; BUN, blood urea nitrogen.

Table 1 (continued)
Variables Ward (n=325) ICU (n=49) P

Corticosteroid use, n (%) 140 (43.1) 7 (14.3) 0.000

Time from admission to ICU transfer (day) 5.0 (2.0–9.0)

Length of hospital stay (day) 8 [6–12] 22 [13–30] 0.000

The continuous variables are presented as median (interquartile). The categorical variables are presented as number (percentage). ICU, 
intensive care unit; BMI, body mass index; LABA, long-acting beta-agonist; LAMA, long-acting muscarinic antagonist; ICS, inhaled 
corticosteroid; AECOPD, acute exacerbation of chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 second; 
GOLD, global initiative for chronic obstructive lung disease; WBC, white blood cell; BUN, blood urea nitrogen; CRP, C-reactive protein; 
ALT, alanine aminotransferase transaminase; AST, aspartate aminotransferase.

the ward and ICU groups. The median age was 74 years  
in the ward group and 72 years in the ICU group. Males 
were predominant in both groups. Comorbidity with 
congestive heart failure was more common in the ICU group. 
The ward group had a higher FEV1 (%) and PaO2/FiO2  
and higher levels of albumin and hemoglobin. Systemic 
corticosteroid administration was more common in the ward 
group than in the ICU group. The ICU group used inhaled 
corticosteroids (ICS) more frequently prior to admission and 
had a higher PaCO2 and higher levels of BUN and glucose 
at the time of admission to the medical ward. CAP was more 
common in the ICU group (61.2%) than in the ward group 
(50.5%), but the difference was not significant (P=0.171). In 

the ICU group, ICU mortality occurred in 15 (30.6%), and 
in-hospital mortality occurred in 18 (36.7%).

Comparisons between ward and intensive care unit (ICU) 
groups

Table 2 presents the predictors that were associated with 
the ICU transfer. In the multivariate analysis, prior use of 
ICS, high BUN levels, presence of anemia, and high PaCO2 
independently increased the risk of ICU transfer from the 
medical ward. However, the use of systemic corticosteroids 
during hospitalization in the medical ward reduced the 
risk of ICU transfer (odds ratio, 0.18; P=0.003).
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Comparisons between the pneumonic acute exacerbation 
(PAE) and non-pneumonic acute exacerbation (NPAE) 
groups

The PAE group contained 194 patients, and the NPAE 
group contained 180 patients, as shown in Table 3. The 
median age was 74 in the PAE group and 73 in the NPAE 
group. The frequency of ICS before admission was similar 
between the groups. The patients with PAE had a higher 
WBC count, pH, and FEV1 (%) and higher levels of BUN, 
creatinine, and CRP. The NPAE group had a higher 
PaO2/FiO2 and higher levels of albumin and hemoglobin. 
Treatment with systemic corticosteroids was more frequent 
in the NPAE group (51.1%) than in the PAE group (28.4%; 
P=0.000). The in-hospital mortality was higher in the PAE 
group (7.7%) than in the NPAE group (1.7%; P=0.007).

Characteristics associated with referral to the intensive care 
unit (ICU) according to the presence of pneumonia

High PSI scores, the presence of anemia, and high levels of 
glucose increased the risk of ICU transfer from the medical 
ward in the PAE group (Table 4). High levels of albumin and 
the use of systemic corticosteroids during hospitalization 
in the medical ward independently reduced the risk of ICU 
transfer. In the NPAE group, high PaCO2 levels increased 
the risk of ICU transfer, and the use of corticosteroids 
during hospitalization in the medical ward independently 
decreased the risk of ICU transfer in the PAE group. 

Figure 2 presents a receiver operating characteristic 
(ROC) curve of the PSI scores of the patients with PAE and 
the PaCO2 levels in the patients with NPAE.

In the subgroup analysis with patients who transferred to 
ICU (PAE, n=30 vs. NPAE, n=19), patients with PAE had a 
higher mortality (P=0.018), higher rate of anemia (P=0.017), 
lower levels of albumin (P=0.001) and FEV1 (%) (P=0.023), 
and a higher level of CRP (P=0.010) than patients with 
NPAE.

Discussion

In this study, we evaluated the associations of clinical, 
laboratory and treatment characteristics with the referral of 
patients with AECOPD to the ICU from the medical ward. 
The prior use of ICS, high levels of BUN, high PaCO2, and 
the presence of anemia independently increased the risk of 
referral to the ICU. Systemic corticosteroid administration 
during hospitalization in the medical ward independently 

decreased the risk of ICU transfer. In comparing between 
PAE and NPAE groups, high levels of glucose, high PSI 
scores, low albumin levels, and the presence of anemia 
increased the risk of ICU transfer in the PAE group, while 
only high PaCO2 levels were related to the increased risk 
of ICU transfer in the patients with NPAE. The use of 
systemic corticosteroids independently reduced the risk of 
ICU transfer in both groups. 

A previous study showed that the characteristics of 
patients with both CAP and COPD differ from those of 
patients with CAP only (16,17). Patients with CAP and 
COPD have a higher prevalence of Pseudomonas aeruginosa 
infection and lower levels of circulating inflammatory 
biomarkers compared with patients with CAP only (18). 
This difference is partially explained by the chronic and 
prior use of corticosteroids in patients with both CAP and 
COPD. In addition, patients with CAP and COPD had 
higher mean PSI scores, more ICU admissions, and higher 
30- and 90-day mortalities than patients with CAP only (9). 
Patients with both CAP and COPD have different clinical 
manifestations and worse clinical and laboratory parameters, 
including lower PaO2 values at hospital admission, 
higher rates of ICU admission, greater need for invasive 
mechanical ventilation, and higher mortality, compared 
with patients with NPAE (10). In a recent study, patients 
with NPAE had a higher FEV1, more prior episodes of 
pneumonia, and higher serum levels of CRP, procalcitonin, 
tumor necrosis factor-α, and interleukin-6 (11). In our 
study, patients with PAE had higher levels of inflammatory 
markers, including WBC counts and CRP levels, compared 
with patients with NPAE who had lower levels of FEV1 (%). 
These findings were similar to those of a previous study (11). 
The rate of ICU transfer did not differ in the groups, while 
the in-hospital mortality was greater in the patients with 
PAE than in the patients with NPAE. In accordance with 
the findings of a previous study (10), the patients with PAE 
had worse clinical features compared with the patients with 
NPAE. 

In comorbid condition, there is higher presence of 
cerebrovascular disease in the PAE group than NPAE 
group. This finding could be explained by the high risk for 
pneumonia development in patients with cerebrovascular 
disease.

Systemic corticosteroid administration is a standard 
treatment for AECOPD (19). This treatment improves 
lung function and clinical symptoms and decreases the 
length of hospital stays and the rate of treatment failure 
(20,21). However, comparisons of the benefits of systemic 
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Table 3 Comparison between pneumonic and non-pneumonic AECOPD groups

Variables Pneumonic AECOPD (n=194) Non-pneumonic AECOPD (n=180) P

Age (yr) 74 (69–78) 73 (66–78) 0.179

Sex (male), n (%) 168 (86.6) 152 (84.4) 0.560

Admission from, n (%) 0.084

Out-patient department 23 (11.9) 33 (18.3)

Emergency department 171 (88.1) 147 (81.7)

Smoking history, n (%) 0.730

Smoker 139 (71.6) 132 (73.3)

Never smoker 55 (28.4) 48 (26.7)

Comorbid condition, n (%)

Hypertension 66 (34.0) 65 (36.1) 0.745

Diabetes mellitus 38 (19.6) 35 (19.4) 1.000

Congestive heart failure 11 (5.7) 7 (3.9) 0.476

Chronic kidney disease 4 (2.1) 6 (3.3) 0.531

Ischemic heart disease 23 (11.9) 17 (9.4) 0.505

Cerebrovascular disease 15 (7.7) 4 (2.2) 0.018

BMI (kg/m2) 20.7 (18.3–23.2) 21.2 (18.9–23.5) 0.107

Prior treatment, n (%)

LABA 93 (52.8) 65 (39.4) 0.017

LAMA 93 (52.8) 68 (41.2) 0.039

ICS 84 (47.7) 64 (38.8) 0.102

Long-term home oxygen therapy 12 (6.3) 11 (6.3) 1.000

Prior history of AECOPD within 1 year, n (%) 55 (31.4) 51 (31.9) 1.000

FEV1 (%) 45.0 (34.0–59.0) 39.0 (30.0–55.8) 0.015

GOLD stage III to IV, n (%) 114 (58.8) 122 (67.8) 0.086

Laboratory findings

WBC (103/µL) 11.4 (8.6–15.1) 9.5 (7.5–12.5) 0.000

BUN (mg/dL) 16.0 (11.7–22.7) 13.7 (10.3–19.0) 0.002

Creatinine (mg/dL) 0.8 (0.6–1.0) 0.7 (0.6–0.9) 0.007

Albumin (g/dL) 3.3 (3.0–3.7) 3.7 (3.4–4.0) 0.000

Total bilirubin (mg/dL) 0.6 (0.5–0.9) 0.6 (0.5–0.8) 0.579

Hemoglobin (g/dL) 12.9 (11.5–14.1) 13.5 (12.2–14.6) 0.001

Anemia 93 (47.9%) 54 (30.0%) 0.000

Platelet (103/µL) 231 [178–288] 224 [183–281] 0.536

CRP (mg/dL) 8.4 (3.3–14.8) 2.0 (0.6–7.3) 0.000

AST (IU/L) 25.0 (18.0–34.0) 23.0 (19.0–29.0) 0.092

ALT (IU/L) 17.0 (11.0–27.5) 17.0 (12.0–24.8) 0.634

Glucose (mg/dL) 136 [112–169] 134 [113–166] 0.747

PaCO2 (mmHg) 38.3 (32.3–46.7) 40.7 (34.5–49.7) 0.057

pH 7.44 (7.39–7.48) 7.43 (7.38–7.47) 0.043

PaO2/FiO2 (mmHg) 275 [212–353] 305 [240–378] 0.035

Table 3 (continued)
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Table 3 (continued)

Variables Pneumonic AECOPD (n=194) Non-pneumonic AECOPD (n=180) P

PSI score 87 [76–107]

Corticosteroid use, n (%) 55 (28.4) 92 (51.1) 0.000

Use of NIV in the medical wards, n (%) 26 (13.4) 27 (15.0) 0.660

ICU transfer, n (%) 30 (15.5) 19 (10.6) 0.171

Length of hospital stay (day) 10.0 (7.0–15.0) 8.0 (6.0–12.0) 0.000

In-hospital mortality, n (%) 15 (7.7) 3 (1.7) 0.007

The continuous variables are presented as median (interquartile). The categorical variables are presented as number (percentage). ICU, 

intensive care unit; BMI, body mass index; LABA, long-acting beta-agonist; LAMA, long-acting muscarinic antagonist; ICS, inhaled 

corticosteroid; AECOPD, acute exacerbation of chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 second; 

GOLD, global initiative for chronic obstructive lung disease; WBC, white blood cell; BUN, blood urea nitrogen; CRP, C-reactive protein; 

ALT, alanine aminotransferase transaminase; AST, aspartate aminotransferase; PSI, pneumonia severity index; NIV, non-invasive 

ventilation.

Table 4 Characteristics associated with referral to the ICU according to presence of pneumonia 

Variables
Univariate analysis Multivariate analysis

OR 95% CI P value OR 95% CI P value

Pneumonic AECOPD (n=30)

Hypertension 2.22 1.01–4.87 0.048

Albumin 3.60 1.52–8.57 0.004 0.35 0.14–0.85 0.020

Glucose 1.01 1.01–1.02 0.001 1.02 1.01–1.02 0.001

Anemia 3.60 1.52–8.57 0.004 3.13 1.12–8.72 0.029

PSI score 1.02 1.01–1.04 0.006 2.86 1.13–7.24 0.027

Corticosteroid use 0.24 0.07–0.83 0.024 0.19 0.05–0.71 0.014

Non-pneumonic AECOPD (n=19)

Congestive heart failure 7.36 1.51–35.83 0.013

FEV1 (%) 0.95 0.92–0.99 0.014

PaCO2 1.05 1.03–1.08 0.000 1.04 1.01–1.07 0.004

PaO2/FiO2 0.99 0.99–1.00 0.013

Corticosteroid use 0.22 0.07–0.70 0.010 0.26 0.07–0.89 0.032

OR, odds ratio; CI, confidence interval; AECOPD, acute exacerbation of chronic obstructive pulmonary disease; PSI, pneumonia severity 

index; FEV1, forced expiratory volume in 1 second.

corticosteroid administration have not been conducted in 
patients with PAE and NPAE. In our study, the number 
of patients who received systemic corticosteroids was 
less than the number of patients with PAE. However, the 
systemic corticosteroids reduced the risk of ICU transfer 
in the NPAE group as well as in the PAE group. In fact, 
there is no evidence that systemic corticosteroids worsened 
the outcomes in patients with CAP and COPD. Systemic 
corticosteroids may decrease mortality, need for mechanical 
ventilation, and length of hospital stay in patients with 

CAP (22-24). Therefore, these findings suggest that the 
administration of systemic corticosteroids could also reduce 
the risk of ICU transfer in patients with PAE. 

Anemia has been reported in approximately 10–33% 
of patients with COPD (16,25). COPD with anemia 
is associated with increased mortality and morbidity 
(16,25,26). The presence of erythropoietin resistance with 
chronic inflammatory mechanisms is thought to be a result 
of anemia with COPD (25). In a previous study by Boixeda 
et al., there was no difference in the hemoglobin level 
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between the PAE and NPAE groups (17). However, in the 
present study, anemia was more common in the patients 
with PAE, and it increased the risk of ICU transfer in those 
patients. In several previous studies, the correction of the 
anemia in patients with COPD improved their pulmonary 
function and respiratory symptoms (27-29). Because it is not 
clear whether treatment of the anemia would have reduced 
the amount of ICU transfer of patients with AECOPD, 
further studies are necessary.

The relationships of the PSI scores and PaCO2 levels with 
ICU transfer differed according to the etiology of AECOPD. 
PSI scores are often used to predict the outcomes of patients 
with CAP. In this study, high PSI scores increased the risk of 
ICU transfer in patients with PAE. The ROC curve showed 
that the cut-off value of the PSI score of 93.5 had an area under 
the curve of 0.67 (sensitivity, 0.68; specificity, 0.65; P=0.003). 
In contrast to the PSI score, high PaCO2 levels increased ICU 
transfer risk in the patients with NPAE. In the ROC, the area 
under the curve of PaCO2 was 0.72 (sensitivity, 0.68; specificity, 
0.68; P=0.002). Boixeda et al. attributed these findings as 
attributing to a greater need for long-term oxygen therapy (17).  
However, in the present study there was no difference of 
using long-term oxygen therapy between the PAE and NPAE 
groups. 

Early use of NIV for AECOPD in the general respiratory 
wards reduces the need for mechanical ventilation and 
in-hospital mortality (30). Also recently, respiratory 
intermediate care units (RICUs) can provide an effective NIV 

application to patients have been introduced in Europe (31).  
Moreover, RICUs have the advantages to reduce hospital 
mortality, need for ICU admission, and hospital stay (32). 
In the present study, NIV was used more in the ICU group 
than ward group (data was not shown). This result could be 
due to a more severe condition of patients with NIV use or 
no RICUs in our hospital. However, there was no difference 
in the use of NIV between the PAE and NPAE groups. 

ICS has been used widely to treat patients with COPD, 
and recent trials have shown that ICS use is associated with 
increasing occurrence of pneumonia, and discontinuation 
of ICS use reduces the elevated risk of serious pneumonia 
(33-35). In the present study, prior use of ICS in patients 
with COPD was a risk factor of ICU transfer. However, the 
frequency of ICS use was not significantly different between 
the PAE and NPAE groups, and prior ICS use was not a 
risk factor associated with ICU transfer in the both groups.

There are several limitations to this study. First, because 
this study was a retrospective single center study, several data 
were missing from the data collection. As a single center 
study, numbers of patients who enrolled to this study was 
small. Although our hospital has a specialized respiratory 
ward, if inpatient number is higher than the beds in the 
respiratory ward, patients were admitted to other medical 
wards. Moreover, there is no RICU in our hospital. Since 
a better hospital organization such as more respiratory 
consultations and better quality organized care including 
RICUs may have lower mortality and better quality 

Figure 2 Receiver operating characteristic curve of (A) pneumonia severity index at admission in pneumonic acute exacerbation of COPD 
group (B) PaCO2 at admission in non-pneumonic acute exacerbation of COPD group. Black line represents a diagonal of reference. AUC, 
area under the curve; SE, standard error; CI, conference interval; PPV, positive predictive value; NPV, negative predictive value.
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organized care including RICUs may have lower mortality 
and better outcome in patients with COPD (36,37), our 
findings may not be generalized to all hospitals. Second, 
anemia was found to be an independent risk factor of ICU 
transfer in patients with PAE. However, we did not describe 
the etiology of the anemia because the information required 
to evaluate the reasons for the anemia was lacking. Third, in 
this study, there are lack of acute physiologic variables other 
than arterial blood gas. Fourth, we did not evaluate the long-
term outcomes associated with PAE and NPAE. Therefore, 
future prospective studies are necessary of patients with PAE 
and NPAE initially admitted to the medical ward.

Conclusions

In conclusion, after the admission to the medical ward due 
to AECOPD, ICU transfer can occur whenever. However, 
this study showed that patients with PAE and those with 
NPAE exhibit several differences associated with ICU 
transfer. Patients with PAE had a worse clinical course and 
exhibited higher levels of inflammatory markers, frequent 
anemia, and a higher in-hospital mortality, while patients 
with NPAE had higher PaCO2 levels. However, treatment 
with systemic corticosteroids could reduce the risk of ICU 
transfer in both patients with PAE and NPAE.
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