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Relationship between Pulmonary Function and High Sensitive
C-reactive Protein in Healthy Adults
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Department of Family Medicine, Kosin University College of Medicine, Busan, Korea

— Abstract

Background: The aim of this study was to evaluate the association of high sensitive C-reactive protein(hs-CRP) with
pulmonary function as forced expiratory volume in 1 second(FEV1) within the normal range of predicted FEV1(%).
Methods: The data was analyzed in healthy adult, who had visited a health promotion center at a university hospital
from January, 2007 to July, 2009. Elevated hs-CRP(=2.2 mg/L) level in relation to the values of predicted FEV1(%)
as pulmonary function was studied by multiple logistic regression analysis.

Results: In this cross-sectional study, there was an inverse association between hs-CRP levels and quartiles of predicted
FEV1(%) in healthy adults.(P for trend=0.02 in men, P for trend <0.001 in women) The odds ratios of having elevated
hs-CRP(=2.2 mg/L) across predicted FEV1(%) quartiles, with the highest quartile(Q1) as the basal group, was 3.8(95%
CIL, 1.1~3.1) in men, 4.3(95% CI, 1.1~15.1) in women after adjusting for the confounding variables.

Conclusion: The decline of predicted FEV1(%) within the normal range was inversely associated with low grade
inflammation as measured by hs-CRP in healthy adults. This result showed that systemic inflammation may be linked

to early impaired pulmonary function in healthy adults.

Key words : pulmonary function, forced expiratory volume in 1 second(FEV1), high sensitive C-reactive protein(hs-CRP),

systemic inflammation
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Table 1. General characteristics of subjects.

. Men Women :
Variables (1=60) (1=53%) P value
Age (yr) 383 £ 104 40+ 115 <0001
Body mass index (kg/m’) 29 £ 28 238+ 29 0.69
Waist circumference (cm) 850+ 58 859+ 65 0.032
Systolic blood pressure (mmilg) 1266 £ 124 1286 + 119 0.005
Diastolic blood pressure (mmig) 71+ 96 192+ 95 <0001
White blood cell count (10%:L) 6.1 £ 1.5 61 + 14 0.621
Total cholesterol (mg/dl) 1919 £ 348 1936 £ 333 0378
LDL-cholesterol (mg/dl) 1135 £ 303 1145 £ 283 0.545
HDL-cholesterol (mg/dl) 504 £ 109 497 + 102 0.299
Triglyceride (mg/dl) 136.1 £ 895 1420 £ 848 0.242
Fasting blood sugar (mg/dl) 9.1 £ 204 941 £ 212 0.016
Predicted FEV1(%) 1125 £ 106 09 £ 92 0.005
Homocystein (uM/L) 187 £ 59 189 £ 56 0.653
High sensitivity C-reactive protein (mg/L) 2.1 £ 2.5 23+ 21 0.152
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Table 2. Mean of selected covariates by the level of predicted FEV1 quartiles in men.

Predicted FEV1(%) in men (n=642) P value

Covariates >120 1129~120 107.5~112.9 <107.5 for
(n=151) (n=170) (n=161) (n=160) trend”
Age (yr) 323+ 40 373+ 92 405+ 82 26+ 6.1 <0.001
Body mass index (kg/m’) 234+ 30 239+ 2.7 240+ 2.8 243+ 28 0.007
Waist circumference (cm) 843+ 6.8 848+ 4.2 853+ 43 80.1+ 5.2 0.008
Systolic blood pressure (mmHg) 121.24+10.1 12424113 125.3+10.1 127.7+11.3 0.048
Diastolic blood pressure (mmHg) 76.7+ 8.8 772+ 8.6 7861102 7581104 0.704
White blood cell count (10%/:L) 59+ 1.5 63+ 1.5 6.1+ 1.5 61+ 14 0.691
Total cholesterol (mg/dl) 185.1£32.3 190.7£32.7 192.1£36.7 199.1436.3 0.019
LDL-cholesterol (mg/dl) 1082£29.2 11214290 116.0+32.0 117.5£30.4 0.008
HDL-cholesterol (mg/dl) 4991100 S511+11.2 49.4+10.2 5124120 0.147
Triglyceride (mg/dl) 134.1£93.0 137.1£81.0 146.1£97.8 126.7£85.9 0.666
Fasting blood sugar (mg/dl) 90.0£22.0 91.2+26.7 94.0%17.6 89.2+12.1 0.982
Homocystein (eM/L) 172+ 58 186+ 52 191+ 54 20.0£ 4.0 0.001
High sensitivity C-reactive protein (mg/L) 1.6+ 2.1 20+ 26 22+ 24 24+ 22 0.020
Table 3. Mean of selected covariates by the level of predicted FEV1 quartiles in women.

Predicted FEV1(%) in women (n=538) P value

Covariates >117 110.1~117 104.8~110.1 <104.8 for
(n=130) (n=137) (n=137) (n=134) trend”

Age (yr) 316+ 06 36.0L£ 4.7 49.1+ 29 S51.1£10.5 <0.001
Body mass index (kg/m’) 234+ 2.7 234+ 30 241+ 24 246+ 33 <0.001
Waist circumference (cm) 805+ 1.5 83.6L 0.6 85.1£ 0.5 873+ 42 0.007
Systolic blood pressure (mmHg) 128.6+10.2 128.9+10.7 12894129 128.1£13.6 0.772
Diastolic blood pressure (mmHg) 78.1+£10.9 798+ 8.2 793+ 9.2 797+ 9.5 0.239
White blood cell count (10*/:L) 62+ 1.6 6.1+ 1.5 60+ 1.3 60L 1.5 0.282
Total cholesterol (mg/dl) 188.3£30.8 194.1+333 195.5+39.8 196.6+27.6 0.041
LDL-cholesterol (mg/dl) 116.3+31.8 114.04+28.1 11634275 111.6+278 0.136
HDL-cholesterol (mg/dl) 512+114 490+ 9.5 496+ 99 492+10.0 0.181
Triglyceride (mg/dl) 14624776 136.4+69.1 139.7+76.4 136.4+74.3 0.092
Fasting blood sugar (mg/dl) 89.6+16.2 04.1£19.4 94.4+13.0 98.4+17.1 0.001
Homocystein (/L) 180+ 49 182+ 29 189+ 356 205+ 35 <0.001
High sensitivity C-reactive protein (mg/L) 1.6£ 2.1 23+ 26 26+ 24 27+ 23 <0.001
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3. FEV1 o454 zke 778 3s¥ hs-CRP(=22
mg/L) ¢} X}
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Table 4. Odds ratio (95% confidence interval) for elevated hs-CRP (=22 mg/L) by Predicted FEV1 quartiles.
Predicted FEV1 quartiles P value
Quartile 1 Quartile 2 Quartile 3 Quartile 4 for trend
All subject n 281 307 298 231
Model 1 1 23 (09~6.3) 1.9 (09~42) 32 (1.1~117) 0.059
Model 27 1 22 (1.1~6.1) 1.7 (12~39) 2.8 (12~7.1) 0.017
Model 37 1 1.8 (1.0~4.0) 26 (1.0~6.38) 30 (1.1~8.5) 0.005
Men n 151 170 161 160
Model 1 1 44 (38~173) 1.7 (0.9~29) 29 (09~6.4) 0.669
Model 27 1 12 (0.6~32) 2.7 (1.0~59) 3.1 (1.0~8.7) 0.037
Model 37 1 1.4 (0.8~3.5) 26 (1.1~5.7) 38 (1.1~3.1) 0.012
Women n 130 137 137 134
Model 1 1 1.5 (0.8~4.0) 2.5 (1.3~6.5) 2.7 (14~92) 0.032
Model 27 1 22 (1.1~6.0) 1.5 (1.1~3.7) 37 (1.4~99) 0.026
Model 37 1 1.6 (1.0~4.1) 25 (1.1~74) 43 (1.1~15.1) 0.008
Aronson 5V0] F @3] Qe A9 HU 1,1319S o
I F © 2 FEVIo] W45 hs-CRP7}F oA & 21 Badh
A A gt} o] AFolA = B, HAdo] B X3ty
A #7158 703 9= Aol WA FEV] o= AL FAHA vFALE Uie Folle vI=d 247
Rzro @ 2R 8 #7150 AetL4E ANAZULS 7| uskor, vkt e 78S 278k 2438E o
% shhel heCRPE 3718Ke S RoiFieh #7) AR ARLSS, adx7Ee] RE5S e (RP7HS
53} heCRP) 92 714 5 Qe vol, g gz ¢ PR A& BelFAnY Kony S7e 209 4l o
H92s HAT Fol|% o AL Fals B2 U 359 heCRP gtel] weh 302 vl o 7t
o} =& 259 FEVIGe] frolshAl 9A ve il vetE

hs-CRPE 7+l 4= a2 IL-6, TNF-
7110l oeA A EE FA WA
g 75 dEA AA = FAIN 239
o] gAolvt BAS EAs}shet] dshe AR A7t
kY 2 Ao A) = Roberts 599 Aol A A Al g
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Aol Adal AF9) 7FsAe] ®eER hs-CRP 10
mg/L o’de] A= AT thidell A A2l hs-CRP
o] A (cut-off point)S 2t A%, A=, AJHol|ujz} ok
2X Y BE 21 22 30 mg/dLE 7|Fo R s »
AF e AsH hs-CRPE AHES 22 me/dLE A
a7, w715 FEVI 3587 71Eom AR
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7|[Eo R 2797HQ2), 37ZHQ3), 477HQMANA =2
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3T puLd
oF WA 3.84, oA 430 SUbE = 2 2ol
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