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Relationship between BMI and pulmonary dysfunction

in patients with chronic kidney disease stage 3
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Abstract: Objective To investigate the relationship between body mass index ( BMI) and pulmonary ventilation
dysfunction in patients with chronic kidney disease stage 3 (CKD3). Methods A total of 250 patients with CKD3 were
selected restrospectively, who received pulmonary function testing ( PFT) in the First Affiliated Hospital of Kunming
Medical University from January 2015 to October 2019. According to whether the patients were complicated with
pulmonary ventilation dysfunction, they were divided into normal pulmonary ventilation function group (normal group,
n=119) and pulmonary ventilation dysfunction group ( combined group, n=131). Pearson and Spearman correlation
analysis were used to analyze the associations of forced expiratory volume in first second to predicted value (FEV1%
pred) with BMI and other indicators. ROC curve was used to evaluate the predictive value of BMI in CKD3 patients

complicated with pulmonary ventilation dysfunction. The patients in combined group were subdivided into mild to
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moderate disorder group (50% <FEV1%pred<80% , n=80) and severe and above disorder group (FEV1%pred<50%,
n=51) according to FEV1% pred. Multiple Logistic regression was used to analyze the risk factors of exacerbation of
pulmonary ventilation dysfunction. Results There were statistical differences in gender, age, smoking history and
chronic bronchitis history between two groups (P<0.05). BMI in normal group was higher than that in combined group
(P<0.05). FEV1%pred was positively correlated with BMI (r=0.217, P<0.05). In predicting pulmonary ventilation
dysfunction in CKD3 patients, the area under the curve (AUC) of BMI was 0.686 (95%CI:0.607-0.765, P<0.01),
the cut-off value was 23.45, and the sensitivity and specificity were 66.8% and 62.8% , respectively. The age of patients
in combined group was older than that in normal group (P<0.05) , and there was no significant difference in age between
two subgroups (P>0.05) . The proportion of patients with chronic bronchitis was the highest in severe and above disorder
group, followed by mild and moderate disorder group and was the lowest in normal group (P<0.05). BMI decreased
gradually in the order of severe and above disorder group, mild and moderate disorder group and normal group (P<
0.05). Multiple Logistic regression model showed that lower BMI ( OR=0.898, 95%CI. 0.822-0.981, P<0.05) and
history of chronic bronchitis ( OR = 0.130, 95% CI: 0.052-0.324, P<0.01) were the independent risk factors for
exacerbation of pulmonary ventilation dysfunction in patients with CKD3. Conclusion BMI has a certain clinical
predictive value for the occurrence of pulmonary ventilation dysfunction in CKD3 patients and for the development and
prognosis of the disease.

Keywords: Chronic kidney disease stage 3; Pulmonary ventilation dysfunction; Body mass index; Forced expiratory

volume in first second; Chronic bronchitis
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Hb(g/L,x%s)
Fib[ /L, M(Pys,Pss) ]

148.42£24.32  137.45£16.82 4.150 <0.01
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Tab. 2 Correlation between clinical indexes and FEV1%pred

FEV1 FEV1

ok T —— —

rd P rfg P
BMI 0.217  <0.05 || TG 0.294  <0.01
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complicated with pulmonary ventilation dysfunction
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Tab. 3 Comparison of clinical data of different groups of pulmonary ventilation function

IEHH PR

R LR

2 (n=119) (n=80) (n=51) FACH P
AR (%, x+s) 71.03+12.80 75.16+9.67° 75.10+8.74° 4.246 <0.05
PR B/ 2, 1) 61/58 53/27° 44/7% 19.289 <0.01
W AR s (457 T6, ) 42/77 39/41 30/21° 8.908 <0.05
YR (/TG 1) 35/84 23/57 11/40 1.177 >0.05
= (A /TS, ) 45/74 28/52 22/29 0.642 >0.05
VIR (G /T8, 6i) 17/102 11/69 2/49 3.973 >0.05
P8 KSR (/T , 1) 61/58 59/21° 49/2% 34.772 <0.01
R B A (TG, 1) 69/50 48/32 35/16 1.729 >0.05
BMI( %+s) 24.93+3.75 24.56+3.67 22.88+4.17% 5.247 <0.05
Hb(g/L, x+s) 153.14+24.93 145.42+23.60 137.45+16.82%" 10.533 <0.01
Fib[ g/L,M(Pys,P35) ] 3.60(2.94,4.37) 3.71(3.02,4.76) 3.78(3.27,5.06) 1.722 >0.05
TP(g/L, x+s) 70.14+6.72 68.75+7.63 65.56+7.02° 4.264 <0.05
ALB(g/L, x+s) 38.98+4.86 37.58+4.36 36.18+5.19° 3.885 <0.05
GLB(g/L, x#s) 31.18+5.93 30.75+5.76 30.08+5.42 0.371 >0.05
TC(mmol/L, x+s) 4.38+1.01 4.04+0.85* 3.88+1.04° 5.691 <0.05
TG[ mmol/L, M(P,s,Ps5) ] 1.35(0.98,1.76) 1.16(0.84,1.55) 0.83(0.70,1.11)* 21.451 <0.01
GLU[ mmol/L, M( Py ,Ps5) ] 5.05(4.60,5.70) 5.40(4.50,6.20) 6.00(4.60,6.50) 2.501 >0.05
FEV1%pred (&+s) 107.86+25.77 64.89+8.79° 38.35+7.90% 280.692 <0.01
FVCY%pred(x+s) 110.38+21.80 79.53+13.96° 63.59+14.23% 141.543 <0.01
Vemax%pred (xs) 114.21+29.96 85.95+23.62° 67.19+£12.86™ 27.969 <0.01
FEV1/FVC(x+s) 100.13+12.69 85.14+17.64° 66.07+19.77% 81.853 <0.01
FEV1/Vemax (s ) 99.67+14.30 81.25£16.12° 61.21£17.33% 80.047 <0.01

FGIEW AL, P<0.05; 5P R AL 4L, " P<0.05.,
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Tab. 4 Multiple Logistic regression analysis of risk factors
for exacerbation of pulmonary ventilation function
in patients with CKD3

WH B SE  Wald ORI 95%CI PAE

JrERERE=0 -6.795 2.552 7.090 0.001 0.000~0.166 <0.05

FEE R =1 -4.880 2.522 3.746 0.008 0.005~1.064 <0.05
BMI -0.108 0.045 5.744 0.898 0.822~0.981 <0.05
AR -0.016 0.017 0.876 0.984 0.953~1.017 >0.05
Hb 0.016 0.008 3.794 1.016 1.000~1.033 >0.05
ALB -0.074 0.043 2.901 0.929 0.854~1.011 >0.05
TP -0.029 0.029 1.021 0.971 0.917~1.028 >0.05
TC -0.161 0.194 0.686 0.851 0.582~1.246 >0.05
TG -0.275 0.292 0.886 0.760 0.428~1.347 >0.05
PER =4 0.036 0.515 0.005 1.037 0.378~2.845 >0.05
W2 0 B =T -0.198 0.494 0.161 0.820 0.312~2.158 >0.05

PSR 4 = T8 -2.037 0.464 19.259 0.130  0.052~0.324 <0.01
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