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0.797(0.735 ~0.860) ,P <0. 001 | , fAERWHE Hy 85. 07 ng/mL, F X [ 114 7 455 5 F 4 S5 8 43 3011 K 7. 50% il
69.80% . ZICLNEINA AR LR, FEV ;.. 5 pPFEV, BEREAR— AP, SR RE S W AL ) SAA K
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COPD B3 H7 SAA JKF-5 FEV,, . 8 K, Kl SAA JKF-A BY T4 5] 447 COPD vk i fe 5 # 8 & . sk,
SAA K5 VO, B FAKE, UL S8 FEV, FRAHLE T REA B TR FEEAE COPD Jlik Bl e 7 & iz
B2 R R

[REIR] MBEMEEED A; BRI ;  WRMRE; B3t )

[FESHES] RS563 [XEAFRIZAEE] A [XZHS] 1674 -3806(2024)01 — 0079 - 08

doi;10.3969/j. issn. 1674 — 3806.2024. 01. 14

Analysis on correlation of serum amyloid A with pulmonary diffusion function and exercise limitation in eld-
erly patients with COPD OU Yang, ZHONG Canye, ZHANG Shutang, WANG Wei. Department of Geriatrics,
Chonggqing University Fuling Hospital, Chongqing 408000, China

[ Abstract] Objective To analyze the correlation of serum amyloid A(SAA) with pulmonary diffusion function
and exercise limitation in elderly patients with chronic obstructive pulmonary disease( COPD). Methods A total of 188
elderly patients with stable COPD who were admitted to Chongqing University Fuling Hospital from January 2020 to
July 2021 were recruited. All the patients underwent pulmonary function test( PFT) and cardiopulmonary exercise tes-
ting( CPET) evaluations. The patients with transfer factor for carbon monoxide(T; CO) of lung < lower limit of normal
lung( LLN) were included in the abnormal diffusion function group(102 cases), and the patients with T, CO=LLN were

included in the normal diffusion function group(86 cases). SAA levels were determined using enzyme-linked immu-
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nosorbent assay ( ELISA). Pearson correlation analysis was used to investigate the correlation between SAA level and

peak oxygen uptake( VO, ). Multivariate logistic regression was used to analyze the influencing factors of pulmonary
diffusion function in the elderly patients with COPD. Multivariate linear regression model was used to analyze the corre-

lation of SAA level with Z-score of forced expiratory volume in the first second(FEV,, . ) and FEV, as a percentage of
predicted value(ppFEV, ) in the elderly COPD patients. Receiver operating characteristic(ROC) curve was used to ana-
lyze the predictive efficacy of SAA level on pulmonary diffusion dysfunction in the elderly patients with COPD. Results
The results of multivariate logistic regression analysis showed that lower ppFEV, , Z-score of forced vital capacity(FVC,_...),
(FEV,/FVC) ,..... were independent risk factors for promoting pulmonary diffusion dysfunction in the elderly COPD
patients (P <0.05) , and higher FVC as a percentage of predicted value( ppFVC) , FEV,/FVC, and Z-score of alve-

olar ventilation( VA ) were independent protecting factors for inhibiting pulmonary diffusion dysfunction in the eld-

Zescore
erly COPD patients( P <0.05). The SAA level in the abnormal diffusion function group was higher than that in the normal
diffusion function group[ (135.09 +58. 05)ng/mL vs (78. 10 £32. 81 )ng/mL, t =8.079, P <0.001 ]. The results
of ROC curve analysis showed that SAA level had application value in predicting pulmonary diffusion dysfunction in
the elderly COPD patients| AUC(95% CI) =0.797(0.735-0.860), P <0.001], and the optimal cut-off value was
85. 07 ng/mL. The corresponding sensitivity and specificity were 77. 50% and 69. 80% , respectively. The results of
17-core a0d ppFEV | | the SAA level of
the patients in the abnormal diffusion function group was increased by 0. 009 (95% CI. -0. 013- - 0. 005 ) ng/mL and
0.149(95% CI. -0.210- —0.088)ng/mL. The results of Pearson correlation analysis showed that SAA level was nega-
tively correlated with VO, in the elderly patients with COPD(r = —0.512, P <0.001). Conclusion In elderly COPD
and detecting the SAA level can help to identify the elderly COPD

multivariate linear regression analysis showed that for each unit decrease in FEV

patients, SAA level is associated with FEV,

patients with pulmonary diffusion dysfunction. In addition, there is a negative correlation between SAA level and VO, ,

suggesting that the mechanism leading to FEV, reduction may help to explain the exercise limitation in the elderly COPD

patients with pulmonary diffusion dysfunction.
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expiratory volume in the first second, FEV,) 5 F Jii
1% 12 (forced vital capacity, FVC) it FL{E /&2 W COPD
FOSERERRR o AR, 28 BEX TR 2 IR T Y
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AbTREE S, RIUTHA (1 A H ) SUBLEAR (i 2, %
PR WA ) B e HEBRARIE : (1) & FF 16 sl
S5 SCAUE N IR A AR RS i S W



hEIEARRE 202445 1 H 17 1Y

T IR IB M AR B A g v s A . (2)
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WFFERT GG R GEORE, A48 01 AR L By AR
PR R E R H R 00, LA K B A2 1A BH
RIS KAV RSO

1.3 PFT JRY7HT, >R FN D) ag il & 4% ( HI-801 , $f
Wrke A\, HAS) 4T PRT, AR R A 200 pg 0
TIERE IS B S BE R AR : FEV, 5 TINAE 09 @ 43 e
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0.3% CH, M P4 N, R4 AR, 15 3 i D) Re 46 b5
T, CO . —48 i) B2 ( carbon monoxide transfer coef-
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{HIPIRACH4 (peak respiratory exchange ratio RER, )
L5 SAA KRG fE PET #1 CPET Fif, 8 i i ik
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SrHrsE COPD B iR BN RER SR R 3R o R H]
Z TNl AR J3 B 22 4 COPD J8 35 1) SAA K
V5 FEV, ;o PPFEV, BUAH A, SR 210 L
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S3HT SAA JKF- X 24 COPD J8 35 Jlili o) HL Bh BE 5 7
FITNLRE . P <0.05 AEFAGITFE L,
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BESFIRITFEIL(P>0.05) . HiREhfEIER
AR L , DR HC RE S A AR A AR IR R IR ot B 45 4L
BAR, ZRYAGITFEX(P<0.05) , & 1,

2.2 PH4LPFT48FRIES  SVRBHREIE H ALAH L, 7R
BIEhRE S 4 FEV, (FEV,, .. .ppFEV, [FVC FVC,,,.
ppFVC  FEV,/FVC . (FEV,/FVC) .. Koo Koo,
VA VA, . T,CO T, CO,, BMK, 22 5 XA Geita
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2.3 P4 CPET f54R AL PI4L VR ERT SpO, |
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1 RAERFHLE(x2s),n(%) ]

4531 A o B
o b i WREIERC pogmm  fon g AR BT SRE
L 4 (%) (kg/m*)
PREThRESE R4 102 65(63.73) 37(36.27) 64.04+9.31 25.60+3.73  52(50.98) 34(33.33) 75(73.53)
TRENREIE# 4 86 57(66.28) 29(33.72) 60.43 £8.01  26.67 +3.42  41(47.67) 20(23.26) 56(65.12)
I 0. 134 2.821 2.035 0.204 2.315 1.563
p 0.715 0. 005 0.043 0. 652 0.128 0.211
®2 W4 PFTHATH AR (2 25) ,M( Py ,Pss) ]
% FEV, ] ppFEV, FVC ) ppFVC .
A5 Bk (L) FEV )7 core (%) (L) FVCyq core (%) FEV,/FVC  (FEV,/FVC) /e
1/ ab
9’{;559% 102 1.82£0.72 -1.02 59.71 £20.63 3.57 £1.02 —0.65+1.33 90.35 £20.18 0.50 +0. 11 -3.12+1.02

Sr

(-1.70, -0.32)

-0.18

%iﬁﬁ;}éﬂﬁﬁ 86 2.33%0.72 (704 0 6q) 7296%16.23 3.99x1.14 -0.22£1.20 96.96 +17.77 0.59x0.07  -2.49 +0.63
4 4,838 4. 804 4.828 2. 665 2.309 2.362 6. 550 4.981
P <0.001 <0. 001 <0.001 0. 008 0.022 0.019 <0.001 <0.001
Al P [ mmol/ ( m]i<nu') kPa - L) ] Keo zeuan (VLA) VAz e [ mmol/ ( r:l[nco kPa « L) ] 1007 e
9@5{%@5 102 0.96 0. 23 -2.26+1.21 5.13+1.21 -1.12£1.29 4.81+1.19 -3.07+1.10
9@@%{2&5 86 1.33 £0.23 -0.52+1.05 5.80+1.37 -0.21+1.13 7.56 +1. 81 -0.66 =0.77
4 10. 990 10. 430 3.560 5.097 12. 480 17. 090
P <0. 001 <0. 001 <0. 001 <0. 001 <0. 001 <0.001
%3 W4 CPET #8473k [ (2 =5) ,M( Py ,Ps5) ,n(% ) ]
a0 5 B VOypea [ mL/ (kg + min) ] RER o HRR(% ) VE i (1/min) MVV (L/min)
WEThRERFEAL 102 18.70 £5. 49 1.09 +0. 13 0.15( =0.01,0.25) 61.17 £22. 51 72.75 £28.99
VRETIREIE 7 4l 86 23.43 +6. 61 1.13+0.13 0.20(0. 08,0.28) 75.53 +£26. 10 93.23 +29. 00
A 5.360 2.102 3.103 4.051 4.825
P <0.001 0. 037 0. 002 <0. 001 <0. 001
a E () By o T
’ I 52 P JRFRANIE /9% 55 FoAth
WA SR AL 102 0.12(0.01,0.21) 95.63 +2.24 93.49 +3.63 68(66.67) 27(26.47) 7(6.86)
PRI e 4 86  0.07( -0.01,0.14) 96.02 +1. 67 95.27 £2.19 44(51.16) 34(39.53) 8(9.30)
Wz 1.456 1.332 3.977 4.685
P 0.145 0.184 <0. 001 0. 096

2.4 FPINEAE COPD

B Hras R DU RO RENS B0 N AE

SBAEMRBNRER Z IR logistic  {EJEZ4 COPD JR & iy LI RE S A9 57 f 5z IR
F(l=5  #(P<0.05) %1 ppFVC FEV,/FVC VA, J&

HL0=1E%) AR 1 EK2 K3 PAGEIFEXMTE 6244 COPD B E iR Re 7w i s R4 A
bR B2 TR A Z A R logistic [MIHBIRL, 73 Hr4s 2R (P<0.05), L%k 4,
%ﬁﬂ?ﬁﬁﬂ"] ppFEV, \FVCZ.S(:m-e N FEV]/FVC) Z-score%
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k4 B4 COPD A= i ik d o #h 19 £ B & logistic [F VI A7 4 &

A h B SE Wald y* OR(95% CI) P
AL -0.009 0. 026 0.119 0.991(0.942 ~1.043) 0.730
TR AL 0. 648 0. 408 2.521 1.911(0. 859 ~4.251) 0.112
FEV, -2.221 0. 909 5.974 0. 893(0.536 ~1.489) 0. 665
FEV; o -2.396 1. 564 2.349 0.091(0. 004 ~1.951) 0.125
ppFEV, 0.781 0. 396 3.889 2.184(1.005 ~4.749) 0. 049
FVC -7.085 3.670 3.728 0.001(0.000 ~1.113) 0. 054
FVCy e 0.270 0.119 5.127 1.310(1. 037 ~ 1. 655) 0. 024
ppFVC -0.748 0. 342 4.799 0.473(0.242 ~0.924) 0. 028
FEV,/FVC -6.517 2.162 9.089 0. 001 (0. 000 ~0. 102) 0. 003
(FEV,/FVC) ;_ core 0. 870 0. 196 19. 649 2.386(1. 624 ~3.505) <0. 001
Keo -4.560 4.711 0. 937 0.010(0. 000 ~107. 125) 0.333
Kco /- seore -0.622 0. 954 0. 425 0.537(0.083 ~3.481) 0.514
VA 1.942 1.774 1.198 6.970(0.215 ~225.515) 0.274
VA o -2.698 1.255 4.622 0. 067 (0. 006 ~0. 788) 0. 032
T,.CO -1.373 1.235 3. 044 0.253(0.160 ~ 1. 402) 0.184
TLCOZ o - 1. 666 2.329 0.511 0. 189(0. 002 ~18. 167) 0.475
VOypeak -0. 057 0. 048 1. 444 0.944(0. 860 ~1.037) 0.229
RER,,. 0. 889 1.517 0. 344 2.434(0. 124 ~47.606) 0. 558
HRR 0. 009 0.015 0. 399 1.009(0. 981 ~1.039) 0. 528
VE 0. 003 0.011 0. 060 1.003(0. 981 ~1.024) 0. 807
MVV 2.625 1. 691 2.410 13. 802 (0. 502 ~379. 469) 0.121
SpOsmin -0.132 0. 073 3.244 0. 876(0.759 ~1.012) 0.072

2.5 SAA JKFEHUM ZAE COPD [ 35 I vk # 2 e =
WIRLRE T TAE R VB RE R R 2 SAA JKF- I 25
BT YRELAEIE # 2 [ (135.09 +58.05) ng/mL vs
(78.10 +32.81) ng/mL,¢ =8.079, P <0.001), ROC
iR At R, SAA JKSF HAF T % 4F COPD
A IR RE SR 1 A [ AUC(95% CI) =
0.797(0.735 ~0.860) , P <0.001 ], f: 1 7, W7 {1y
85. 07 ng/ml, FXH N7 14 72 BURE Ry 5 2 43301 7. 50%
#169.80% , WL 1,

2.6 SAA K5 FEV,,.. .ppFEV, B Z 0Lt [H]
AT AR BEEME AR A BTt H R e
B A2 MR R AN S E Y IR R OIS, B4
TRE4E COPD JH 1) SAA JKF-5 FEV,, .. .ppFEV,
FHSR(P <0.05)  #E—2 032000 KL, FEV, .. 5

pPFEV, BHEEAR— AL, YRR RE S H 4L 1) SAA
IS4 BITHE 0.000(95% CI; —0.013 ~ —0.005 ) ng/mL,
0. 149(95% CI; =0.210 ~ —0.088)ng/mL, 13 5 % 6,

1.0
iy

0.8 e

0.0 T v 3 .
0.2 04 0.6 0.8 1.0

1R
1 SAA K-F TN %4 COPD A B R sy 8 7 % 09

ROC # 4 A
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&5 SAAKF 5 FEV,,.. 0 % TAMEEF 4R

AL 1 R 2
gy % %k
B(95% CI) P B(95% CI) P
4E COPD % 188 ~0.009( —0.012 ~ —0.006) <0.001 ~0.011( —0.014 ~ —0.008) <0.001
YREIh R R 102 ~0.008( —0.012 ~ —0.005) <0.001 ~0.011( =0.015 ~ -0.007) <0.001
YREHRETE 3 86 ~0.006( —0.013 ~0.001) 0.071 ~0.008( -0.015 ~ —0.001) 0.025
AL 3 FiRL 4
S %K
B(95% CI) P B(95% CI) P
4 COPD % 188 ~0.011( -0.014 ~ —0.008) <0.001 -0.010( -0.013 ~ -0.007) <0.001
YRR S 102 ~0.011( -0.014 ~ —0.007) <0.001 ~0.009( —0.013 ~ —0.005) <0.001
YREC R IE 86 ~0.006( —0.014 ~0.001) 0. 100 ~0.007( -0.014 ~0.001) 0.079

TE AR 1 A SAA JKF s BTN 2 e | AFEAK B A IR AR Btk 59l s B0 3 AR 2 0l b A T (AR B 1 5 B A o 5 A28 4 AR 3

ARG EACTE B S AABHLIRR B S A Y sk B AT s O

&6 SAAKF 5 ppFEV, B % T0 & 1 B 3 2047 45 R

B 1 Bl 2
VIS %%
B(95% CI) P B(95% CI) P
BAE COPD f % 188 —0.177( =0.222 ~ 0. 133) <0.001 ~0.182( =0.229 ~ 0. 136) <0.001
YRS 102 ~0.170( =0.231 ~ —0. 108) <0.001 ~0.178( =0.242 ~ —0. 113) <0.001
YREL DB IE 86 ~0. 114( =0.218 ~ =0.009) 0.034 ~0.126( —0.235 ~ =0.017) 0.024
B 3 LA 4
Vi S 1%
B(95%CI) P B(95% CI) P
S4E COPD % 188 ~0.183( =0.230 ~ —0. 136) <0.001 ~0.162( —0.208 ~ —0. 117) <0.001
PR R 102 ~0.176( -0.239 ~ -0.112) <0.001 ~0.149( =0.210 ~ 0. 088) <0.001
YOI RE I 86 ~0.096( —0.211 ~0.019) 0.102 ~0.101( —0.214 ~0.013) 0.081

TE AR 1 YA SAA JKF s BEI0 2 e | AFEAK A IR AR Bt Jp) s MR 3 FEABE 780 2 0l b A T MR B 1 5 B A o 5 A28 4 AR 3

FSERL EACIE B S ABELI R B S Y sk R A s O

2.7 #4 COPD i3 SAA K5 VO, B
XA R Pearson AHIC/MHTEE IR WoR , Z 4R COPD
B SAA K5 VO, TSR (r = -0.512,P <
0.001), WL 2,

50.00

40.00+

30.00

20.00

VOZP%k[mL/(kg +min)]

10.00

0.00

T T T
100.00 200.00 300.00

SAAKF-(ng/mL)
H2 #4 COPD &4 SAA KT 5 VO, 4 Pearson 48 X
oM R

3 Wi
3.1 AR, SAA KCEXEAR COPD [RFHiFRAL

IRES W AT RLAF I 552 W alchE. AR, FEV, .. |
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