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Background: The prognosis of Japanese patients with COPD who suffer repeated exacerbations 

is unclear, although Westerners with such episodes have a poor prognosis.

Materials and methods: We conducted a 1-year prospective observational trial involving 

90 Japanese patients with COPD: 58 nonexacerbators, 12 infrequent exacerbators, and 20 

frequent exacerbators classified on the basis of exacerbation frequency (zero, one, and two or 

more exacerbations/year), respectively, during the previous year were observed prospectively 

for 1 year. The characteristics of frequent exacerbators, the frequency of exacerbation, and the 

period until the first event were then compared among the groups.

Results: A total of 78 patients completed the study. Frequent exacerbators had a significantly 

higher risk of frequent exacerbation in the following year than the case for nonexacerbators 

(odds ratio [95% confidence interval] 2.94 [1.21–7.17], P=0.0340), but not in comparison with 

infrequent exacerbators (1.51 [0.49–4.63], P.0.05). The mean annual frequency of exacerba-

tions in the following year was significantly (P=0.0020) higher in the frequent exacerbators 

(1.4 exacerbations/year) than in the nonexacerbators (0.4), but not in the infrequent exacerba-

tors (0.9, P.0.05). The mean period until the first exacerbation was significantly shorter in 

the frequent exacerbators than in the infrequent or nonexacerbators (P=0.0012). Independent 

risk factors for future frequent exacerbation included the presence of gastroesophageal reflux 

disease, more severe airflow obstruction, and use of inhaled corticosteroids.

Conclusion: Our present results indicate that Japanese COPD patients suffering frequent 

exacerbation have a poor prognosis. The characteristics of Japanese and Western COPD patients 

suffering frequent exacerbation are similar.

Keywords: COPD, hospitalization, exacerbation, Japanese

Introduction
Exacerbation is an important life-threatening event for patients with COPD, and 

can lead to hospitalization and death.1–4 Patients who suffer frequent and repeated 

exacerbations within 1 year have a poor prognosis,5 characterized by worsening of 

health-related quality of life (HRQoL),6,7 a rapid decline in lung function,8–10 and high 

mortality.11 Frequent exacerbators also carry a high risk of further exacerbation and 

hospitalization.11,12 However, it has been suggested that Japanese patients with COPD 

may have fewer exacerbations, and they also may have a higher proportion of elderly 

patients, those with emphysema, and those with a lower body mass index in comparison 

to Westerners.12–15 The prognosis of Japanese patients with COPD who suffer frequent 

and repeated exacerbations is unclear. We conducted a 1-year prospective observational 

trial in a daily-life setting involving 90 Japanese patients with COPD to investigate 
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whether previous moderate-to-severe exacerbations 

are associated with future exacerbations in this patient 

population.

Materials and methods
study design
We conducted a 1-year prospective observational trial in 

accordance with Good Clinical Practice (GCP) guidelines 

and approved by the ethics committee of Kurume University 

and Chikugo City Hospital (GCP 11-127, September 2012–

August 2014). Consecutive patients for whom medical 

records were available covering a period of at least 1 year 

since provision of informed consent were selected for the 

study; information on previous annual COPD-related exac-

erbations and hospitalizations was collected on the basis of 

those medical records. COPD patients were divided into 

three groups, based on the total number of moderate and 

severe exacerbations within the last year before enroll-

ment in the study, ie, non- (previous moderate and severe 

exacerbations, 0/year), infrequent (one exacerbation/year), 

and frequent (two or more exacerbations/year) exacerbator 

groups, in accordance with a previous report.16 In addition, 

patients with previous hospitalizations were classified as 

having a subphenotype with severe exacerbation (severe 

exacerbators). The data collected for each patient included 

baseline data for previous moderate and severe exacerba-

tions and hospitalizations; clinical parameters included 

age, sex, body mass index, smoking habits, smoking index, 

comorbidities, duration of COPD, 5-grade modified Medical 

Research Council (mMRC) dyspnea scale score,17 total 

COPD Assessment Test (CAT) score,18,19 frequency scale 

for symptoms of gastroesophageal reflux disease (GERD) 

(FSSG),20 Center for Epidemiologic Studies Depression 

(CESD) scale score,21 medications, blood pressure and 

heart rate, lung function and blood parameters, and chest 

computed tomography. Duration of COPD was defined as 

the period (years) since the patient had been diagnosed by 

a physician as having COPD, emphysema, and/or chronic 

bronchitis.22,23

After stable status for at least 4 weeks had been con-

firmed, each patient was required to regularly visit the hos-

pital every 2 months, and to request emergency admission 

when the symptoms worsened. Regular respiratory medica-

tions were not changed during the period of the study, which 

was conducted in a daily-life setting. However, adherence 

to inhaled medications was not assessed. All of the patients 

had received annual influenza-virus vaccinations. None had 

received regular rehabilitation for COPD.

Diagnosis and spirometric classification 
of COPD
The diagnosis of COPD was based on age $40 years, smoking 

index .10 pack-years, forced expiratory volume in 1 second 

(FEV
1
)/forced vital capacity (FVC) ratio of ,0.7 after 

bronchodilator administration, and the spirometric GOLD 

(Global initiative for chronic Obstructive Lung Disease)-

stage classification, ie, stage I (FEV
1
 $80% predicted), II 

(50% #FEV
1
 ,80% predicted), III (30% #FEV

1
 ,50% 

predicted), and IV (FEV
1
 ,30% predicted).1 Chest computed 

tomography confirmed that all patients had low-attenuation 

areas.

To exclude any patients with asthma, patients who had 

past symptoms of repeated spasmodic wheezes and medi-

cations for asthma and a classification of FEV
1
 .200 mL 

or .12% after bronchodilation were excluded.24 Diagnosis 

of asthma–COPD overlap syndrome (ACOS) was made on 

the basis of a history of dyspnea and wheezing attacks at rest, 

large variations in daily symptoms, a fixed FEV
1
/FVC ratio 

of ,0.7, marked reversibility of FEV
1
 after administration 

of bronchodilators (.15% and .400 mL), and a peripheral 

eosinophil count of .600/mm3, in accordance with a previ-

ous report.25

assessment of mMrC scale, total CaT, 
Fssg scale, and CesD
Baseline data for the mMRC scale, total CAT, FSSG scale, 

and CESD scale scores were obtained only once, based on a 

self-report completed by each patient after written informed 

consent had been obtained.17–21

Comorbidities
Information about comorbidities was obtained from the 

patients by interview, and the diagnoses were confirmed by 

physicians. However, patients who had moderate-to-severe 

comorbidities associated with poor prognosis, such as active 

malignancies, depression (CESD scale .16 points),21 liver 

cirrhosis, digestive ulcers, persistent arrhythmia, congestive 

heart disease, coronary artery disease, lung fibrosis and bron-

chiectasis, chronic renal failure requiring dialysis, and central 

nervous system disorders, including palsy and dementia, were 

excluded, in accordance with previous studies.26,27 Hyperten-

sion (systolic .140 mmHg or diastolic .90 mmHg blood 

pressure or use of medications), dyslipidemia (serum low- 

[$14] or high- [,4] mg/L density lipoprotein cholesterol, 

triglycerides .15 mg/L, or use of medications), diabetes 

(blood hemoglobin A
1c

 $6.5% National Glycohemoglobin 

Standardization Program value or use of medications)28 
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without triopathy (neuropathy, retinopathy, and nephropathy), 

and GERD (FSSG scale .7 points)20 were accepted as 

comorbidities. All data on medications for each patient were 

obtained from individual medication notebooks.

Frequency and date of mortality, 
hospitalizations, and exacerbations
Previous and prospective exacerbations documented in the 

medical records made by physicians were accepted as moder-

ate and severe events. Moderate exacerbations that required 

a prescription for antibiotics and/or systemic corticosteroids 

were defined on the basis of symptom-based diagnosis, such 

as increased cough and sputum production, a change in 

sputum color, and worsening of dyspnea from a stable state 

and beyond normal day-to-day variations, ie, showing acute 

onset and necessitating a change in regular medication, in 

accordance with previous reports.1,29,30 COPD-related and 

other causes of death and hospitalization were prospectively 

followed for 1 year. COPD-related deaths and hospitaliza-

tions were considered severe exacerbations. Hospitalization 

was decided by each examining physician when hypoxemia 

required additional or intensive oxygen and/or assisted 

ventilation therapy, performance status was $3, and uncon-

sciousness occurred with COPD exacerbation.1,23,31 However, 

pneumonia was also recognized as exacerbation. Mild and 

unreported exacerbations were not considered to have been 

equal in severity to previous and prospective exacerbations. 

However, mild exacerbations were defined as those that 

improved naturally without any medication or administra-

tion of inhaled short-acting bronchodilators. Unreported 

exacerbations were considered to be those to which patients 

had been insensitive, or those that had been self-controlled 

in spite of worsening of respiratory symptoms. The patient’s 

self-reported daily journal was not used in the study.

statistical analysis
Data are expressed as mean ± standard deviation (SD) and 

number (percentage) of non-, infrequent, and frequent exac-

erbators at baseline. Characteristics were compared using 

analysis of variance, Fisher’s exact test, χ2-test for trend, 

and Tukey–Kramer honestly significant difference tests. 

Subsequent moderate and severe exacerbation events during 

1 year of prospective observation were recognized as future 

risk indicators, and baseline parameters were chosen and 

modified in accordance with a previous report.16 Kaplan–

Meier analyses and log-rank tests for subsequent moderate 

and severe exacerbations were performed in all three groups 

of patients.

For patients who were observed throughout the study 

period, the odds ratio (95% confidence interval [CI]) of 

baseline parameters was determined to predict factors for 

future risk (subsequent exacerbations once or more and twice 

or more) using univariate and logistic multivariate regression 

analyses. Medians of age, body mass index, smoking index, 

and duration of COPD were 68 years, 21.4 kg/m2, 53.5 pack-

years, and 4 years, respectively, and each median was used 

as the cutoff value for the analysis. Differences at P,0.05 

were considered statistically significant. Statistical analysis 

was performed by the JMP® version 9.0 statistical software 

package (SAS Institute Inc, Cary, NC, USA).

Results
study subjects
Ninety of 110 patients who provided informed consent were 

finally analyzed; 32 (35.6%) patients had suffered previous 

moderate and/or severe exacerbations during the last year. 

The numbers of patients with non-, infrequent, and frequent 

exacerbations were 58 (64.4%), 12 (13.3%), and 20 (22.2%), 

respectively (Figure 1).

Baseline characteristics
At baseline, frequent exacerbators had a significantly lower 

body mass index, were less likely to be male or current smok-

ers, had higher mMRC-scale grades and higher total CAT 

score, had a higher proportion of spirometric stages III and 

IV, GERD, and use of inhaled corticosteroid (ICS)/long-

acting muscarinic antagonist or ICS/long-acting β
2
-agonist 

combination therapy, and lower lung-function parameters, 

including FEV
1
, FVC, and FEV

1
/FVC ratio before and after 

bronchodilator use compared with nonexacerbators, but not 

in comparison with infrequent exacerbators (Table 1). Fre-

quent and infrequent exacerbators had significantly higher 

mMRC-scale grades and total CAT scores compared with 

nonexacerbators (Table 1). There was no change in the 

frequency of previous annual hospitalizations per patient 

between those with frequent and infrequent exacerbations 

(Table 1).

stability of the frequent and severe 
exacerbation phenotype in patients who 
completed the study
During the 1-year prospective observation period, one 

frequent exacerbator, one infrequent exacerbator, and two 

nonexacerbators died, with causes of death respiratory fail-

ure with COPD exacerbation, cerebrovascular attack, and 

malignancies (small-cell lung cancer and colon cancer), 
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respectively, whereas one frequent exacerbator and six 

nonexacerbators dropped out for private reasons. As a result, 

78 patients (17 frequent, eleven infrequent, and 50 nonexac-

erbators) completed the study (Figure 1).

Figure 2 also shows that among the frequent exacerbators, 

the number of patients who subsequently suffered severe 

exacerbations (requiring one or more hospitalizations) was  

two (11.8%), and frequent (two or more exacerbations/year), 

infrequent (one exacerbation/year), and no moderate or 

severe exacerbations were seven (42.1%), six (35.3%), and 

four (23.5%), respectively, whereas seven (63.6%) of eleven 

infrequent and 37 (74.0%) of 50 nonexacerbators experienced 

no further exacerbation. The proportions of frequent exacer-

bators who subsequently experienced frequent and infrequent 

exacerbations were significantly higher than those of nonex-

acerbators (odds ratio [95% CI] 2.94 [1.21–7.17], P=0.0340; 

2.94 [1.72–5.03], P=0.0004, respectively), but not in com-

parison with infrequent exacerbators (1.51 [0.49–4.63], 

P.0.05; 2.01 [0.92–4.80], P=0.053, respectively).

Among five (5.6%) of the severe exacerbators, two 

(40.0%) had subsequently suffered severe exacerbations. The 

number of patients who had subsequent frequent, infrequent, 

and no moderate or severe exacerbations was two (40%), 0, 

and three (60%), respectively (Figure 2). In subanalysis, there 

was no difference in the proportion of patients who had sub-

sequently suffered severe exacerbations between the frequent 

and severe exacerbator groups (P.0.05). In addition, one 

severe exacerbator died due to COPD-related respiratory 

failure during the 1-year prospective observation period.

The numbers of patients who reported pneumonia (n=78) 

and those who regularly used ICS (n=15) were seven (9%) 

and three (20%), respectively. Patients who regularly used 

ICS had higher but not significant contraction of pneumonia 

than those who did not use ICS (P.0.05).

Comparison of annual exacerbation and 
hospitalization among non-, infrequent, 
and frequent exacerbators
Figure 3A shows that the mean annual frequencies (±SD, 

exacerbations/year) of future total (1.4±1.2, P=0.0020) and 

moderate (1.3±1.1, P=0.0057) exacerbations in frequent 

exacerbators were significantly higher than those in nonexac-

erbators (0.4±0.8 and 0.4±0.7, respectively), but not in infre-

quent exacerbators (0.9±1.4 and 0.8±1.4, respectively).

Figure 3B shows the Kaplan–Meier analysis of the period 

until the first moderate and severe exacerbations. The median 

(mean ± SD) periods (days) until the first moderate and severe 

exacerbations for frequent, infrequent, and nonexacerbators 

were 266 (235±28), 365 (293±30), and 365 (323±13) days, 

respectively (log-rank test, P=0.0012).

There was no significant difference in the annual fre-

quencies of severe exacerbation (hospitalization) among 

non- (0.0±0.3), infrequent (0.1±0.39), and frequent (0.1±0.3) 

exacerbators (P.0.05). The median (mean ± SD) periods 

Figure 1 study design.
Notes: *Diagnosis of asthma–COPD overlap syndrome (aCOs) was made in accordance with history of dyspnea and wheezing attacks at rest, and large variations of daily 
symptoms and FeV1 after bronchodilator administration (reversibility .15% and .400 ml). a total of 110 patients provided informed consent. eight patients with asthma 
or aCOs, six with cor pulmonale or congestive heart failure, four with depression, and two with persistent arrhythmia were excluded. as a result, 90 patients with COPD 
were finally analyzed.
Abbreviation: FeV1, forced expiratory volume in 1 second.

• 

• 
• 

• 
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until the first severe exacerbation were 365 (363±2), 365 

(365±0), and 365 (360±5) days, respectively (P.0.05; data 

not shown).

Baseline characteristics of patients 
suffering further exacerbations (one or 
more/year) and frequent exacerbations 
(two or more/year)
Univariate analysis revealed that a low FEV

1
 (,50%) had 

the highest odds ratio for risk of future exacerbation (one 

or more exacerbations/year), followed in order by regular 

use of ICS, two or more previous exacerbations in the last 

year, presence of GERD, pneumococcal vaccination, one or 

more previous exacerbations in the last year, low body mass 

index (#21.4 kg/m2), a high total CAT score ($10 points), 

a high mMRC scale grade ($2) and older age ($68 years), 

whereas in patients who suffered two or more exacerbations, 

the highest odds ratio was observed due to the presence of 

GERD, followed in order by regular use of ICS, low FEV
1
 

predicted, pneumococcal vaccination, older age, a high 

Table 1 Characteristics of nonexacerbators and infrequent and frequent exacerbators

Characteristics Non 
exacerbators (n=58)

Infrequent  
exacerbators (n=12)

Frequent  
exacerbators (n=20)

age, years 66.2±6.5 69.6±4.6 68.0±6.4
Male sex, n (%) 53 (91.4) 11 (91.7) 14 (70.0)*
Body mass index, kg/m2 22.7±3.1 21.4±3.0 18.8±3.2***,#

Current smokers, n (%) 26 (44.8) 3 (25.0) 3 (15.0)*
smoking index, pack-years 59.2±27.2 62.1±23.6 60.9±26.8
Frequency of previous hospitalizations within the last  
year, times/patient (range)

0 1.67±0.39* (0–1) 1.50±0.37* (0–1)

mMrC dyspnea scale, grades 0.60±0.98 1.50±1.00* 1.65±1.35**
Total CaT score, points 8.29±6.12 15.8±5.61** 21.2±10.8***,#

spirometric stage I/II/III/IV, n (% of stage III and IV) 18/26/12/2 (24.1) 1/7/2/2 (33.3) 0/11/4/5a (45.0)
hypertension, n (%) 19 (32.8) 2 (16.7) 6 (30.0)
Diabetes, n (%) 23 (39.7) 2 (16.7) 6 (30.0)
Dyslipidemia, n (%) 31 (53.5) 6 (50.0) 10 (50.0)
Gastroesophageal reflux disease, n (%) 3 (5.2) 3 (25.0) 4 (20.0)a

Duration of COPD, years 4.79±4.01 7.00±3.64 5.90±3.89
Pneumococcal vaccination within 5 years, n (%) 9 (15.5) 1 (8.3) 7 (35.0)
required long-term oxygen therapy, n (%) 2 (3.5) 0 3 (15.0)
required home ventilation support, n (%) 1 (1.7) 0 1 (5.0)
no respiratory medication, n (%) 18 (31.0) 2 (16.7) 2 (10.0)
ICs–laBa–laMa triple combo, n (%) 7 (12.1) 1 (8.3) 4 (20.0)
ICs–laMa or ICs–laBa double combo, n (%) 1 (1.7) 0 3 (15.0)a

laBa–laMa double combo, n (%) 4 (6.9) 3 (8.3) 1 (10.0)
laMa or laBa alone, n (%) 28 (48.3) 8 (66.7) 9 (45.0)
regimen included ICs, n (%) 8 (13.8) 1 (8.33) 7 (35.0)
regimen included srT, n (%) 1 (1.7) 1 (8.3) 2 (10.0)
regimen included mucolytic agents, n (%) 0 1 (8.3)* 0
Prebronchodilator
FVC, l 3.70±0.79 3.28±0.71 2.82±0.81**
FVC predicted, % 105±18.0 93.4±15.6 88.6±18.2**
FeV1, l 1.86±0.64 1.44±0.66 1.20±0.59**
FeV1 predicted, % 65.4±21.9 50.8±19.9 47.5±21.4**
FeV1/FVC ratio, % 50.0±13.5 42.6±13.1 42.0±14.5
Postbronchodilator
FVC, l 3.74±0.77 3.38±0.74 2.88±0.84**
FVC predicted, % 106±18.0 95.4±15.6 88.6±18.2**
FeV1, l 1.92±0.65 1.51±0.68 1.28±0.63**
FeV1 predicted, % 67.3±21.8 53.5±20.2 50.4±22.6**
FeV1/FVC ratio, % 51.2±13.9 43.9±13.7 43.3±14.2
reversibility of FeV1 postbronchodilation, % 3.65±7.96 5.64±4.24 6.85±12.8

Notes: aP,0.05 vs nonexacerbators by χ2-test for trend. *P,0.05, **P,0.01, and ***P,0.0001 vs nonexacerbators; #P,0.05 vs infrequent exacerbators. Data expressed as 
mean ± standard deviation and number (percentage) of patients.
Abbreviations: CaT, COPD assessment Test; FeV1, forced expiratory volume in 1 second; FVC, forced vital capacity; ICs, inhaled corticosteroids; laBa, long-acting 
β2-agonist; LAMA, long-acting muscarinic antagonist; mMRC, modified Medical Research Council; SRT, slow-release theophylline.
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Figure 2 stability of the phenotypes of frequent and infrequent exacerbators, nonexacerbators, and severe exacerbators.
Notes: #Three patients who had subsequent severe exacerbations in 78 completed patients, and two of 17, zero of eleven, and one of 50 patients were frequent, infrequent, 
and nonexacerbators, respectively (dotted lines). Two frequent exacerbators required hospitalization due to COPD exacerbations, and one died due to respiratory failure.  
In analysis of subphenotypes with severe exacerbators, two of five patients had subsequent severe exacerbations (dotted line). The bars at the previous (left) and future (right) 
risk show the proportions of patients who suffered severe, frequent, and infrequent exacerbations, and nonexacerbators retrospectively and prospectively, respectively, 
based on the number of previous moderate and severe exacerbations for 1 year.

Figure 3 Comparison of annual exacerbation and hospitalization among nonexacerbators and infrequent and frequent exacerbators.
Notes: **P,0.01 vs nonexacerbators. (A) all data expressed as the frequency (exacerbations/year) of moderate or severe (deaths and hospitalizations) exacerbation (error 
bars = standard deviation). (B) Kaplan–Meier curves of periods until first moderate and severe exacerbations.
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mMRC-scale grade, long duration of COPD ($4 years), 

and two or more and one or more previous exacerbations in 

the last year (Table 2). However, 13 (86.7%) of 15 patients 

who had received ICS had also received pneumococcal 

vaccination.

The independent risk factors for both one or more and 

two or more future exacerbations were low FEV
1
 predicted, 

presence of GERD, and regular use of ICS, whereas a 

low body mass index was an independent risk factor for 

one or more but not for two or more future exacerbations 

(Table 3).

Discussion
The frequent-exacerbator phenotype is important to con-

sider in the management of COPD patients, who require 

future exacerbation-related hospitalization associated with 

Table 2 Baseline characteristics of patients with future exacerbation (once or more) and frequent exacerbation (twice or more) by 
univariate analysis

Parameters Once or more Twice or more

n/total OR (95% CI) n/total OR (95% CI)

age $68 years 20/40 2.80 (1.08–7.25)* 14/40 6.28 (1.63–24.1)**
Male sex 27/69 1.29 (0.30–5.58) 15/69 0.97 (0.18–5.18)
Body mass index #21.4 kg/m2 21/39 3.89 (1.47–10.3)** 11/39 2.16 (0.71–6.59)
Current smokers 7/26 0.46 (0.17–1.29) 3/26 0.35 (0.09–1.37)
smoking index $53.5 pack-years 17/39 1.55 (0.62–3.87) 10/39 1.57 (0.53–4.68)
Previous exacerbations once or more in the last year 17/28 4.40 (1.64–11.8)** 10/28 3.41 (1.12–10.4)*
Previous exacerbations twice or more in the last year 13/17 8.41 (2.40–29.3)** 7/17 3.57 (1.10–9.24)*
Previous hospitalizations in the last year 2/5 1.07 (0.17–6.82) 2/5 2.58 (0.40–16.8)
mMrC scale $2 grades 13/21 3.82 (1.34–10.9)* 9/24 4.59 (1.47–14.4)*

Total CaT score $10 points 22/42 3.85 (1.43–10.4)** 13/42 3.59 (1.05–12.2)
hypertension, yes 9/23 1.04 (0.38–2.83) 6/23 1.41 (0.45–4.42)
Diabetes, yes 12/27 1.46 (0.57–3.80) 9/30 2.14 (0.72–6.37)
Dyslipidemia, yes 14/38 0.88 (0.35–2.18) 7/38 0.68 (0.23–2.01)
Gastroesophageal reflux disease, yes 7/9 7.00 (1.35–36.4)* 6/10 10.5 (2.29–48.6)**
Duration of COPD $4 years 19/41 2.04 (0.80–5.20) 13/41 3.83 (1.12–13.1)*
Pneumococcal vaccination, yes 11/15 6.34 (1.80–22.6)** 8/15 6.86 (2.00–23.6)*
regular users of ICs, yes 12/15 10.0 (2.52–39.7)** 9/15 10.3 (2.89–37.8)**
FeV1 predicted ,50% 18/24 10.5 (3.41–32.3)*** 12/24 9.80 (2.89–33.2)**

Notes: *P,0.05; **P,0.01; ***P,0.0001.
Abbreviations: CAT, COPD Assessment Test; CI, confidence interval; FEV1, forced expiratory volume in 1 second; ICSs, inhaled corticosteroids; mMRC, modified Medical 
research Council; Or, odds ratio.

Table 3 Baseline characteristics of patients with future exacerbation (once or more) and frequent exacerbation (twice or more) by 
multivariate analysis

Parameters Once or more Twice or more

OR (95% CI) P-value OR (95% CI) P-value

age $68 years 2.38 (0.51–11.9) 0.3 2.29 (0.35–16.5) 0.4
BMI #21.4 kg/m2 5.66 (1.24–32.4) 0.0245 – –
Previous exacerbations twice or more in last year* 3.73 (0.74–20.8) 0.1 1.52 (0.24–8.94) 0.6
mMrC scale $2 grades 0.31 (0.04–1.95) 0.2 0.83 (0.10–5.96) 0.8

Total CaT score $10 points 1.35 (0.31–5.90) 0.7 1.00 (0.17–5.76) 1.0
gerD, yes 10.2 (1.06–130) 0.0440 14.5 (1.68–197) 0.0139
Duration of COPD $4 years – – 2.19 (0.43–12.8) 0.3
regular users of ICs, yes** 8.12 (1.31–68.4) 0.0236 6.92 (1.14–48.9) 0.0356
FeV1 predicted ,50% 16.6 (3.37–115) 0.0003 8.69 (1.68–57.1) 0.0095

Notes: *Or (95% CI) of previous exacerbations once or more in the last year to future exacerbation once or more and twice or more 3.37 (0.64–18.5, P.0.05) and 1.40 
(0.42–28.0, P.0.05), respectively, by multivariate analysis adjusted for age, BMI, mMrC scale, total CaT score, presence of gerD, duration of COPD, and regular use of 
ICs. **Or (95% CI) of inoculation of pneumococcal vaccination to future exacerbation once or more and twice or more 1.56 (0.22–10.1, P.0.05) and 2.23 (0.41–11.8, 
P.0.05), respectively, by multivariate analysis adjusted for age, BMI, previous exacerbations twice or more, mMrC scale, total CaT score, presence of gerD, and duration 
of COPD.
Abbreviations: BMI, body mass index; CAT, COPD Assessment Test; CI, confidence interval; FEV1, forced expiratory volume in 1 second; GERD, gastroesophageal reflux 
disease; ICS, inhaled corticosteroids; mMRC, modified Medical Research Council; OR, odds ratio.
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high mortality.16 A previous Western study suggested that 

frequent exacerbators tend to have had exacerbations dur-

ing the previous year, a lower FEV
1
, more severe HRQoL, 

a history of GERD, and a higher peripheral white blood-

cell count in comparison with infrequent exacerbators and 

nonexacerbators.12 Another Western study demonstrated that 

the characteristics of frequent exacerbators include a more 

severe mMRC-scale grade, lower FEV
1
 predicted, comor-

bid cardiovascular disease, depression or osteoporosis, and 

female sex as independent risk factors.32,33 We conducted 

the present study to observe moderate and severe exacer-

bations 1 year before and after baseline to investigate the 

characteristics of Japanese COPD patients who were frequent 

exacerbators. Based on exacerbations during the previous 

year, we found that frequent exacerbators were more likely 

to be female, have a lower body mass index, have a signifi-

cantly lower FEV
1
 predicted, have a higher mMRC-scale 

grade (lower exercise tolerance), and have a lower total 

CAT score (lower HRQoL). We also found that the char-

acteristics of frequent exacerbators were similar between 

Japanese and Westerners, except for body mass index, as 

reported previously.12,16,32 Interestingly, univariate analysis 

did not show that previous frequent exacerbators would 

become future frequent exacerbators (Table 2). Indeed, 60% 

of previous frequent exacerbators did not suffer subsequent 

exacerbations, whereas conversely 14% of patients who had 

not previously suffered exacerbations subsequently did so 

(Figure 2). Investigation of factors predicting the change in 

frequency of exacerbations is critically important, as they 

are still unclear.34

A total of 78 (86.7%) of our 90 patients completed the 

1-year prospective study period. Among five severe exacer-

bators, one (20%) died, two (40%) again developed severe 

exacerbation, and two (40%) became frequent exacerbators 

in the following year. Therefore, severe exacerbators appear 

to have a poor prognosis. However, our study-sample size 

was small and the observational period short. Further analy-

sis will therefore be needed to verify this issue. Frequent 

exacerbators had a significantly higher frequency of future 

exacerbations and a shorter period until the next exacerbation 

than nonexacerbators, and also had a significantly poorer 

prognosis than the latter, thus confirming the findings of a 

previous study.12

Previous studies have demonstrated that over half of 

COPD patients have unreported exacerbations. Such unre-

ported exacerbations are thought to be an important compo-

nent of HRQoL decline.7,35,36 In our present study, to make 

the conditions for previous and future exacerbations uniform, 

daily journals for symptoms were not accepted. Therefore, 

mild and unreported exacerbations were unclear. Previous 

studies have demonstrated that the frequency of annual mod-

erate or severe exacerbations per patient in Japanese individu-

als may be lower than that in the USA and Europe.13,14,35–37 

In our study, the mean (± SD [range]) of previous annual 

total and severe exacerbations were 0.84±1.48 (0–6) and 

0.06±0.23 (0–1) exacerbations/year, respectively for all 

patients (data not shown), whereas those of future total and 

severe exacerbations were 0.71±1.08 (0–4) and 0.06±0.28 

(0–2) exacerbations/year, respectively. Our data for the 

frequency of exacerbations seem to indicate a slightly lower 

incidence in Japanese than in Westerners.12–15,31,32,38 Previous 

Japanese reports on the frequency of exacerbations have been 

scarce.13,14 Japanese COPD patients may be slightly older 

and thinner on average than Westerners.12–15,31,32,38 Although 

the discrepancy between Japanese and Westerners is still 

unclear, the difference in the frequency of exacerbations may 

be associated with different populations of phenotypes with 

emphysema, locality, and understanding of both the physician 

and the patient about diseases and exacerbations, such as con-

venient use of ICS, and in definition of exacerbation.

Patients with COPD have a wide variety of numerous 

comorbidities, which are strongly associated with mortality 

and exacerbation.1,12,26 We assessed baseline comorbidities 

based on interviews with patients and the physicians’ diag-

nosis, and partly through examinations or questionnaires. 

Several comorbidities, such as depression21,39 assessed by the 

CESD questionnaire, ACOS27,40 based on previous criteria, 

and congestive status with heart failure and cor pulmonale 

based on history or medical signs,41 were carefully excluded. 

GERD, although not moderate to severe, was a common 

major comorbidity, and the proportion of frequent exac-

erbators with GERD was significantly higher than that of 

nonexacerbators. GERD was an independent, and the high-

est, risk factor for future frequent exacerbations, although all 

patients with GERD were receiving proton-pump inhibitors. 

Our results confirmed previous reports.12,42

A low FEV
1
 predicted was an independent risk factor 

for future exacerbations. The guidelines1,43 recommend 

long-term treatment with ICS and pneumococcal vaccina-

tion for patients with severe and very severe COPD, and 

frequent exacerbations may not be adequately controlled by 

long-acting bronchodilators. In our study, most patients who 

regularly used ICS also received pneumococcal vaccination. 

Regular use of ICS, but not pneumococcal vaccination, was 

an independent risk factor for future frequent exacerbations. 

Sixteen (17.8%) of our patients used ICS, although none 

had received ICS without long-acting bronchodilators at 

baseline. Users of ICS included four nonexacerbators with 
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GOLD stage II, seven patients with frequent exacerbations, 

and the remaining five had severe or very severe disease. The 

risk of ICS for respiratory infection including pneumonia 

is a concern.44–46 Among four nonexacerbators with GOLD 

stage II and users of ICS during the prospective observation 

period, two patients had frequent exacerbations and one had 

infrequent exacerbations. This risk must be weighed against 

the benefits when prescribing ICS to patients with COPD.

Our study had some limitations. First, the study popula-

tion was small and the observation period rather short for 

analyzing severe exacerbations and mortality. Balcells et al 

demonstrated that female sex was the highest risk factor for 

exacerbation,33 although in the present study there was no 

difference in the frequency of exacerbations between males 

and females. This discrepancy may have been attributable to 

sample size. Second, our protocol was not double-blinded. 

Both physicians and patients were aware of the sever-

ity and frequency of previous exacerbations at baseline. 

Third, dealing with comorbidity was difficult. We carefully 

removed severe comorbidities, such as cardiovascular dis-

ease and depression, in accordance with previous reports.26,27 

However, patients with asthma and ACOS may have been 

included, because we did not investigate airway responsive-

ness and inflammation or serum total immunoglobulin (Ig) E 

levels, although we carefully excluded patients with asthma 

based on symptoms and spirometry. However, no patients 

had received medications for osteoporosis and low periph-

eral lymphocyte counts, although latent osteoporosis and 

HIV infections were not tested for. Fourth, the contents of 

medicines could not be ethically unified in a clinical setting 

in Japan, and in our study adherence to pharmacological 

medicines and compliance with inhalation techniques were 

not assessed or included. The effects of respiratory medica-

tions, including inhaled medicines, on previous and future 

exacerbations were investigated. Further trials will be neces-

sary to clarify the limitations of our approach.

Conclusion
Our results indicate that Japanese COPD patients with 

frequent exacerbations have a poor prognosis. The char-

acteristics of frequent exacerbators among Japanese and 

Western patients are similar. The presence of GERD, regular 

use of ICS, and low FEV
1
 may be associated with frequent 

exacerbations.
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