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Abstract This study investigated the association between the severity of chronic obstructive pulmonary
disease (COPD) and the concentration of serum high-sensitivity C-reactive protein (hsCRP). The data of
24,269 people from the 7th National Health and Nutrition Survey (2016-2018) were analyzed. A total of
7,484 people were selected as subjects and classified into a normal pulmonary function group and a
COPD group according to the pulmonary function test. According to the ratio with the normal estimate
of forced expiratory volume in 1 second (FEV1), the COPD group was classified as mild (FEV1=80%),
moderate (50%<FEV1<80%) and severe (FEV1{50%). The hsCRP concentration was investigated, and
subgroup analysis was performed according to the presence or absence of smoking. As the severity of
COPD increased, the concentration of hsCRP increased. In subgroup analysis, there was no significant
difference in each group in the smoker group. In the non-smoker group, the concentration of hsCRP
increased with the increase of the severity of COPD. According to this study, hsCRP is associated with
the severity of COPD, and there is a more significant association in the non-smoker group. In managing
COPD patients, hsCRP can be considered an index to evaluate the severity.
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Total
n=24,269

(2016 -2018)

Answered to 7th National Health and Nutritional Survey

Y
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1. Age under 40
Diagnosis of restrictive pulmonary disease
3. No pulmonary function test
4, hsCRP > Smg/L.
5. No data of hsCRP
6. No data of other covariates
n= 16,785

v

Chronic obstructive pulmonary disease

n=1,194

A4 Y

Y Y

Mild
(FEV1 =80%)
n=521

Normal pulmonary
function test
n= 6,290

Severe
(FEV1<50%)
n=72

Moderate
(50%=<FEV1<80%)
n =601

Fig. 1. Flow chart of the study
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Table 1. Demographic characteristics of the participants

COPD group
Variable Normal Mild Moderate Severe P-value
(n=6,290) (n=521) (n=601) (n=72)
Age 53.82°+0.182 63.47°+0.595 63.28°+0.527 66.41°+1.231 <0.001
Male 2,360 (44.5) 367 (73.2) 428 (74.2) 56 (78.5) <0.001
sex Female 3,930 (55.5) 154 (26.8) 173 (25.8) 16 (21.5)
BMI 24.13°+0.043 23.84°+0.125 23.95"£0.158 23.20°+0.413 0.013
Current Smoker 927 (17.9) 126 (26.7) 166 (32.9) 26 (44.0) 0.001
Smoking Past smoker 1,289 (23.1) 210 (40.4) 241 (36.1) 29 (35.6)
Non smoker 4,074 (59.0) 185 (32.9) 194 (31.0) 17 (20.4)
Alcohol Current drinker 3,259 (56.4) 296 (59.4) 334 (58.2) 33 (53.0) 0.523
Non drinker 3,031 (43.6) 225 (40.6) 267 (41.8) 39 (47.0)
TN Yes 1,587 (22.5) 209 (34.6) 275 (41.1) 37 (48.2) 0.001
No 4,703 (77.5) 312 (65.4) 326 (58.9) 35 (51.8)
Yes 1,421 (20.7) 124 (21.2) 146 (22.4) 17 (17.6) 0.744
Dyslipidemia
No 4,869 (79.3) 397 (78.8) 455 (77.6) 55 (82.4)
o Yes 592 8.7) 67 (10.0) 122 (17.7) 13 (15.3) <0.001
No 5,698 (91.3) 454 (90.0) 479 (82.3) 59 (84.7)
Serum Creatinine 0.81°+0.003 0.90°+0.009 0.90°+0.010 0.87°+0.022 <0.001

Values are presented as number(weighted %) or meanz+standard deviation; Different alphabets indicate significant differences
COPD: Chronic obstructive pulmonary disease, BMI: Body mass index, HTN: Hypertension, DM: Diabetes mellitus
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Table 2. hsCRP according to COPD group

COPD group
Subgroup Normal Mild Moderate Severe P-value
(n=6,290) (n=521) (n=601) (n=72)
Total 0.83°+0.012 0.83°+0.034 0.98"+0.040 1.14°40.103 <0.001
Smoker 0.98+0.036 0.99+0.073 1.06+0.068 1.00£0.171 0.715
Non-smoker 0.80"£0.012 0.77°+£0.038 0.94°+0.051 1.24°+0.118 <0.001

Values are presented as meanzstandard deviation; Different alphabets indicate significant differences

COPD: Chronic obstructive pulmonary disease, hsCRP: High-sensitivity C-reactive protein

Table 3. Results of linear regression analysis on the relationship between hsCRP and COPD severity

95% CI
Subgroup COPD B SE P-value
Lower limit Upper limit

Normal (reference)

Total Mild -0.043 0.038 -0.118 0.032 0.257
otal

Moderate 0.096 0.044 0.009 0.184 0.030
Severe 0.254 0.106 0.045 0.463 0.017

Normal (reference)
Mild -0.005 0.086 -0.173 0.163 0.952

Smoker

Moderate 0.037 0.082 -0.124 0.199 0.648
Severe -0.012 0.175 -0.356 0.331 0.943

Normal (reference)
Mild -0.064 0.041 -0.145 0.017 0.124

Non-smoker

Moderate 0.120 0.053 0.016 0.225 0.024
Severe 0.409 0.123 0.167 0.651 0.001

Adjusted for age, sex, BMI, smoking, alcohol, HTN, DM, Dyslipidemia and Serum Creatinine
COPD: Chronic obstructive pulmonary disease, hsCRP: High-sensitivity C-reactive protein, B: Regression coefficient, SE: Standard error,

CI: Confidence interval
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