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Relationship of Forced Vital Capacity with Chronic Kidney Disease among Middle-Aged and Elder
Korean Men

Sol-Li Han, Byoungjin Park*
Department of Family Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: It is unclear whether impaired pulmonary function serves as a risk factor for decreased renal function. This study investigated the
association between the forced vital capacity (FVC) and chronic kidney disease (CKD) in middle-aged and elderly men.

Methods: We investigated the association between FVC and CKD in 412 Korean men aged =50 years, without diabetes, who have not received
treatment for chronic lung disease. CKD was defined based on evidence of renal tissue damage or reduced renal function indicated by estimated
glomerular filtration rate <60 mL/min/1.73 m? or proteinuria level >1+. We assessed the association between FVC and CKD using multivariate
logistic regression analysis after adjusting for confounders.

Results: The overall prevalence of CKD was 29.2% in the study population. Multivariate logistic regression analysis showed that the odds ratio with a
95% confidence interval for CKD was 0.96 (0.92-0.99) with a 1% increment in FVC after adjusting for age, body mass index, smoking status, alcohol
intake, regular exercise, systolic and diastolic blood pressures, fasting plasma glucose, triglyceride, and high-density lipoprotein-cholesterol levels, as
well as antihypertensive and antidyslipidemic medications.

Conclusion: We observed that FVC was independently and inversely associated with CKD. This finding suggests that careful monitoring of renal
function is necessary to evaluate possible kidney dysfunction in patients with decreased FVC.

Keywords: Forced Vital Capacity; Pulmonary Function Test; Chronic Kidney Diseases
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ol g 24 (blood urea nitrogen), @7 F|OFE](creatinine), 4~
O ZAsFIt) dolo Z2 ==l (antecubital
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7600-110 A5 38} £-417|(Hitachi, Tokyo, Japan)& AF-8-5}o] &4
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Z AFA| 0 2)-E-(estimated glomerular filtration rate, eGFR)S ©]-8-
Skof Aofek 4= qlek oS A o ke
Renal Disease (MDRD):eGFR (mL/min/1.73 m?)=186.3x(serum
creatinine*)x(age %) o]- G-} A AAFSIATEY B 1510 A ukA]
TEEZ oI5 AR o 2ke-0] 60 mL/min/1.73 m? H]FFO[A L ke
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SN SA0] Qi ARe] & 2 Lo TS ol §5to] ek 7angick Wi ol ARLE R BIRES 10034136, 915 Al
ALk ol S A HZ e Ul A2 A SO TR Ve Y B2 929111000 AR A S A e e
O] A AT TP RAIAE SR AS o] 8Btk thHEF  78.0+6.9%1H(Table 1).
BA12 b4 B ghEolH Sasiglon mEl 12 vol A
FA S BAGot9al Hel 2= W el 19] ) 9 FA] A of §, 2. H7|sS Egsts A XESH SE 7|19 Y
140 g2] LSS A3 of L 52 23] oo 1A A] 25 of K, CHHEF 4 (Table 2)0l|4] WH S8} o]z EAA 0= {2
7] 89 o)) St A, AR, e A RHThRS | St 343 B3 THodds ratio [OR], 1.06; 95% confidence interval [95%
alsick pruke 2 wel 32wl o0 g ul GBI, FAA  Cl, 101112 P=0007). o] 9] A AR 5227] Fk oleb] &
A FoF o -5 HASHITE PEro] 0.05 M|Hk-S: A4 0. &2 79 of 5 dE A e [olet whelA)S HolA] akoktt
sfelal hgateich H7150] A9 ol A7 w2 E]RRe uhy SRt ey
A 1} - . . . .
Table 2. Univariate analysis of factors associated with chronic kidney
disease
1. A CjARRIO| YUHEEMOl EM Chronic kidney disease
AL R Lol = ol o Variable Odds ratio Pyl
215 Px}t 504 oo 2 HAskAaL % 41278 9] Hat A9 (95% confidence interval) vae
L 57.8+6.6 414, AA AR == Hat 24.4+2.5 kg/m? AT SA| Age () 1.06 (1.01-1.12) 0.007
5 - )= Body mass index (kg/m?) 0.95 (0.82-1.10) 0.534
:@Ovj_x E’_‘ 26. Z(y , 1/10101 140 g © Alo] 0F51 2. O A =]F
= f ] 0» tq = ] »g e = »E H F Systolic blood pressure (mmHg) 1.01(0.98-1.03) 0.281
= Ab= 21.8% 0T 15:of| = ® oA =714 O 2 955z Ab= Diastolic blood pressure (mmHg) 0.99 (0.95-1.03) 0.869
45'9%93\21:,1 EH/E)]_X]_Q %;I&_/,\_ 7] %ﬂ%}'{j—_ 124.8+14.8 mmHg ]%]_ ] Fasting plasma glucose (mg/dL) 1.01 (0.99-1.03) 0.108
o Triglyceride (mg/dL) 1.00 (1.00-1.00) 0.073
s a7
SR> 78.8+8.8 mmHg Ik Bt 55E G2 9732159 mg/dLo|L HDL-cholesterol (mg/dL) 0.98 (0.94-1.01) 0322
Z2 A} WO 133.7474.00] ] AlF3 2lslo] o8l o) ulag|s} FEV1 (% pred) 0.98 (0.95-1.00) 0.189
. : 17 o Al = 13 FVC (% pred) 0.95 (0.92-0.98) 0.006
An ] 7
L e AT B0 489410991k A AR} & i FEV1 to FVC ratio (%) 1.02 (0.96-1.08) 0.407
?:}—Zﬂ% %%6]"15 ]%% 27.2%, o X]Zg e} QF% %%8]"\: H]E o FEV1, forced expiratory volume 1; FVC, forced vital capacity.
Table 1. Characteristics of the study population
Variable Total (n=412) Controls (n=380) Chronic kidney disease (n=32) P-value
Age (y) 57.816.6 57.7+6.5 60.9+6.2 0.005
Body mass index (kg/m?) 24.4%2 5 244%2 5 24.2%2 1 0.535
Current smoking 108 (26.2) 103 (27.1) 5(15.6) 0.156
Regular exercise* 189 (45.9) 172 (45.3) 17 (53.1) 0.391
Alcohol consumption® 90 (21.8) 84 (22.1) 6(18.8) 0.659
Systolic blood pressure (mmHg) 124.8£14.8 124.6£14.8 127.6£155 0.281
Diastolic blood pressure (mmHg) 78.818.8 78.818.9 785185 0.870
Fasting plasma glucose (mg/dL) 97.3+159 97.0£155 102.2£19.6 0.093
Triglyceride (mg/dL) 133.7£74.0 131.9172.6 158.6187.5 0.065
HDL-cholesterol (mg/dL) 489+10.9 49.0£11.0 46.9+10.1 0.322
eGFR (mL/min/1.73 m?) 76.7£12.0 78.3+10.8 55.6%4.2 <0.001
Proteinuria presence 5(1.2) 0(0) 5(15.6) <0.001
Hypertension medication 112 (27.2) 95 (25.0) 17 (53.1) <0.001
Dyslipidemia medication 32(7.8) 29 (7.6) 3(9.4) 0.723
Pulmonary function test
FEV1 (% predicted) 100.3£13.6 100.5+13.6 97.3+13.8 0.189
FVC (% predicted) 92.9£11.0 93.4£10.9 87.8£10.8 0.005
FEV1 to FVC ratio (%) 78.0+6.9 77.916.9 79.06.1 0.408

Data are expressed as the meantstandard deviation or number (%). HDL, high density lipoprotein; eGFR, estimated glomerular filtration rate; FEV1, forced expiratory
volume 1; FVC, forced vital capacity. *Regular exercise >twice/week. ‘Alcohol drinking >140 g/week.
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Table 3. Odds ratios (ORs) and 95% confidence intervals (95% Cls) for chronic kidney disease according to pulmonary function
FEV1 FvC FEV1/FVC
Model
OR (95% Cls) P-value OR (95% Cls) P-value OR (95% Cls) P-value
Model 1 0.98 (0.96-1.01) 0171 0.96 (0.93-0.99) 0.012 1.04 (0.98-1.09) 0.184
Model 2 0.99 (0.96-1.01) 0.329 0.96 (0.92-0.99) 0.019 1.05(0.99-1.11) 0.104
Model 3 0.99 (0.96-1.02) 0.366 0.96 (0.92-0.99) 0.021 1.05(0.99-1.12) 0.083

Model 1: adjusted for age and body mass index. Model 2: adjusted for age, body mass index, smoking status, alcohol intake, regular exercise, systolic blood pressure,
diastolic blood pressure, fasting plasma glucose, triglyceride, and high density lipoprotein-cholesterol. Model 3: adjusted for age, body mass index, smoking status, alco-
hol intake, regular exercise, systolic blood pressure, diastolic blood pressure, fasting plasma glucose, triglyceride, high density lipoprotein-cholesterol, hypertension medi-

cation, and dyslipidemia medication.
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