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[Abstract] Objective To explore the clinical characteristics and related risk factors of patients with frequent acute
exacerbation of chronic obstructive pulmonary disease. Methods The clinical data of patients hospitalized for acute exac-
erbation of COPD in the First Affiliated Hospital of Xinxiang Medical University from December 2021 to December 2022
were collected. The frequency of acute exacerbation, oxygen therapy, drug therapy and health status within 1 year after
discharge were followed up. Patients with moderate to severe exacerbations of COPD =2 times in 1 year were defined as
frequent exacerbations (study group) ., and patients with moderate to severe exacerbations of COPD <<2 times in 1 year

were defined as non-frequent exacerbations (control group). The factors with significant differences between the two
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groups (P<C0.01) were included in the modified Poisson regression analysis to screen out the independent risk factors re-
lated to frequent acute exacerbations of chronic obstructive pulmonary disease. The independent risk factors of frequent a-
cute exacerbations of COPD were included in the ROC curve analysis, the probability of the five indicators and their com-
bined prediction was calculated, and the best cut-off value of each indicator was calculated. Results The factors with sig-
nificant differences (P<C0.01) between the two groups in univariate analysis were included in the modified Poisson re-
gression analysis, and the results showed that the RDW-CV was higher (P=0.014, RR=1.088, 95%CI.: 1.018~
1.164); BMI was lower (P=0.007, RR=0.945,95%CI: 0. 908~0. 985); combined with type 2 diabetes mellitus (P=
0.012, RR=1.516, 95% CI: 1.097~2.095); the GOLD grade of lung function was higher (P<C0.001, RR=1.518,
95%CI: 1.219~1. 890) ; older age (P=0.004, RR=1.021, 95%CI: 1.006~1.035) were independent risk factor for
frequent exacerbations of COPD. The independent risk factors of frequent acute exacerbations of COPD were included in
ROC curve analysis, and the results showed that lower BMI, GOLD grade 3 and 4, age >65.5 years, RDW-CV >
13.25% . combined with type 2 diabetes mellitus were the independent risk factors of frequent acute exacerbations of
COPD. The area around the ROC curve and the coordinate axis (AUC) of the combined prediction of the five indicators
was 0. 799. The sensitivity and specificity calculated by the maximum Youden index were 74. 8% and 72. 5%, respective-
ly. Conclusion Lower BMI, lung function GOLD3 and GOLD4, age >65.5 years, RDW-CV>13.25%, and combined
with type 2 diabetes mellitus are independent risk factors for frequent acute exacerbations of COPD. The combined pre-
diction based on BMI, GOLD classification of lung function, age, RDW-CV and type 2 diabetes mellitus has a good pre-
dictive value for the frequent acute exacerbation events of COPD in the future.

[Key words] Frequent acute exacerbations; Chronic obstructive pulmonary disease; Risk factors;Clinical characteristics

i P BH ZE P il 5 95 201 N #E (Acute exacerbation
of chronic obstructive pulmonary disease, AECOPD)
S BELIT 1 R 9 A v 8 R A 8 i R A, DLV I IR
E I E /B R R WA £ O R AE L G SR TS
e 5 H A SCTE 505 51 R 1 Ry & 4 B S8 E BY S5 A
K WEIER ML A 30% ~50% 1 COPD R 3 44
2O R aMEME SR LA, BER
Jiti Ty i 2 T R R, HLAE IOk 2P 2 S K 0 Ak
TR RS W2 e R O 5 B T XU 1Y
e, R AECOPDZE COPD 3 434 UL H 2
PEANE AR A A AR R S e . A OF 58k 1
—AF A PR B BB i COPD /i #% ARQ
F U — PR SR N RY S8 RE AR O MR K 2k R
RA SR E A B, AR L T ARSI R AECOPD i
H WUk AECOPD 141 1 98 ik 5K i Dy B 46 3 500
JEEE AT BE OB 22 5 R SN, TS B 25, AE T
JRU: TR A F 5 e S R 1 P L 2 e it % s
WA M T T R B A B 3 T AR I 22 T PR A A
3 5 A B 2 P i i AT ke o R R SC Y
S SE R R A i RS T AR e 2 e N e XU
B IF AR B RAIG I T7 S BB
1 #AREFE
L1 — B8R M ARRHE: OCOPD 2 75 5 (18
P BH ZE P Bl 0 12 30 48 B 2021 ARAB 1T R Hh 932 B
PR QAR AET 40 . HEBRbRAE . OG5 A
Wit S ST 5K TR FE | ] 5T P i A I R LA &R
G A iR ™ AT R RE S A EORS R B A R

QI PRGE BN & B sl AN A % . R4 a8 A HE
BRARE WO 2021 4E 12 F—2022 4E 12 A AECO-
PD F 3 B¢ I W 5 £ 5 AE B2 24 B B 1A 97 36 281 ]
R DG R BERE ., R B 45 G FRBE 1712 B A B &6 H
T RGN, TREFEFLEE 306 A,
9 AN 1A HEAT AR T M B U . BE D7 L S0k i E ik
BORIT IR TT A R B A (18 1 B ZE 1 il
PERTIZIRTR A 2021 AFABTT IR i b o AR 6 Stk
JIER (7 R K LA O R R A R R R
Yook RNIA T s bR A A B T R R BL 2
Yy, RSN in A B BROWE B BT R s TR R A B sl
2 ERE YR B ACUIRYT . RGBT 2538 %
14EPN COPD H E 2 inE K =2 IR H E L
WUk A PE N E 4,1 45 COPD 8 J¥ 2 M i k<2
W B AR R 2 nE 4, mAMUT
2023 4F 12 A 453, MR I 98 A HEBR bR o, 97 301 46 A 41
281 il 3, v 2 3 R i 1 A v a2 T R T 4L
9 112 7 (i 2 B 2k U A8 3 50 25 5 ) LA 38 5 A
BE DT . LI BH FOR B (n=270) AR H8 50 4 b o
YA K AN T (n=103), JEH & 21k 40
(n=167), RHIFTLH & B 4B — W E BB e B 2%
R F AL (5 EC-022-215)

1.2 WCERR L AU MBI 5T, o A 4l
ERE B — BRItk 4% Pk B AR VB HE  BMILAH
KAEEFFE ., LTRERAEWERE ARG
SR A AL, I T AR 4 AE e 1 RRE S R AT i ) RE R
LIS B I I BE GOLD 4> 2 25 5, Jifi 2 B 1) %



WEREF 2025 F 12 A % 37 %% 12 % Med J] West China, December 2025, Vol. 37,No. 12

+ 1805 -

= (15 [E B A% Master Screen RSF900) ., OB A
BeJ5 24 h 58 A 3 e FR B 28 /0 7 4% 8 A R I O [
SERE Al R 6 2 3 ) A 12 WA (38 B E iR
VIVID E95),

1.3 GEit# e R SPSS 25. 0 X $ 4 #E47 43
Bro HE GO T IS A5 A5 & 1 25 20 A BT L E
RO I EUIE LA (o £9) R EAT BT B REAR ¢« K56
PR AN S A BUE L [M (Pys . Pry) 13678, 3847 0 ST
PIREAR B AIAG S . THECROB L (V) 2o R o K
LA Z M 2257, P<0.05 N2ERAGIMFER
M, ¥ P<<0.01 B9 94 A B IE Poisson [H]IH 43 47,
i 2t 55 0 1 BEL 2 M i 5 i AT A A i R R O 1%
SEfER R . 2% S A R R R A TR AR
H1 MedCale 22l 9 ROC il £ € 73 B 4t 34 L 7155 ROC
A £ ™ 1 AL (Area under curve, AUC) , UL} 2 & 58 %
Fie RN Y BHORR B R S B R e A AT (R

2 HR

2.1 M MBTRHILE SIS R BRI A A AR
HIAE RN B L DX, P AF S  BMIL, SCAR R B B
Ak 75 T X b 25 S A SE A L(P<20. 05) , L3R 1,
22 WHEmERALREXL HIEM L2tk mE
L H WA VN B R T £ A i O A B S

K1 WHE-BARTE[(xxs) . M(Ps.Ps5),n(X1072)]

Table 1 Comparison of general data between the two groups

A A (i=167) mEs=10p X/

R CH) 68. 2749, 84 71. 8948, 26 3,119 0.002
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Table 2 Comparison of laboratory examination results between the two groups
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W T 1k 400 L T 43 (0D 1. 30(0. 40,2. 40) 0. 90€0. 30,2. 00) —1.812 0. 070
WE ik ML 20 B 246 X B (<107 /1) 0.09(0.03,0.16) 0.06(0.02,0.13) —1.613 0.107
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Table 3 Comparison of cardiac ultrasound results between the two groups
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Table 4 Comparison of comorbidity results between the two groups
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Table 5 Comparison of GOLD classification of lung function and out-of-

hospital treatment between the two groups

i [ Jn 21 i 4 x P
(n=167) (n=103)
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GOLDI £ 18(10. 8) 6(5.8)
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GOLD3 £ 48(28.7)  38(36.9)

GOLD4 £ 30(18.0)  49(47.6)
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Table 6 Assignment of binary variables and categorical variables
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IHe GOLD 434
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Table 7 Results of a modified Poisson regression for frequent exacerba-

tions

2=y B P RR RR 1) 95%CI
NT-proBNP 0 0. 824 1.000  (1.000~1.000)
HsCRP 0.002 0.173 1.002  (0.999~1.006)
RDW-CV 0.085 0.014 1.088  (1.018~1.164)
BMI —~0.056 0.007 0.945  (0.908~0. 985)
2 BUWE PRI 0.416  0.012 1.516 (1.097~2.095)
Jiti 2l Jk 25 R 0.147  0.354 1.158 (0. 849~1.580)
1 % 38 0.109  0.226 1,115 (0.935~1.329)
GOLD 4% 0.417 <<0.001 1.518 (1.219~1.890)
A 0.020  0.004 1.021  (1.006~1.035)
R —3.488 <<0.001 0. 031 (0. 006~0.169)

RS STHEREBKESWNA ROC HZ& THER

Table 8 The area under the ROC curve of the five factors and their joint

prediction
g . . R R A5
b A P 5%CI .
s dR  AUC 95%C P B R b
AEE 0.615  0.001 0.548~0.683 0.825 0.389 0.214 65.50
BMI 0.387  0.002 0.318~0.455 0.990 0.012 0.002 15.05

RDW-CV  0.626  0.001 0.557~0.695 0.544 0.695 0.239 13.25
GOLD 43 0.717 <<0.001 0.653~0.780 0.845 0.533 0.378 1.50
2 BUBEIRAR  0.572  0.048 0.500~0. 644 0.233 0.910 0.143
BEAT 0.799 <<0.001 0.745~0.852 0.748 0.725 0.473

R 5 (%)

AUC=0.799
P<0.001
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0 20 40 60 80 100
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Figure 1 ROC curve for combined prediction of five factors
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