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[ Abstract] Background Chronic obstructive pulmonary disease ( COPD ) is a chronic lung disease characterized by
incomplete reversible airway airflow limitation, which is associated with pulmonary and systemic circulatory immune responses.

Acute exacerbation of COPD ( AECOPD ) , a major cause of hospitalization and death in COPD patients, is associated with a
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risk of secondary exacerbation within 30 days of discharge and subsequent readmission.Objective To investigate the influencing
factors of post—discharge 30—day readmission in AECOPD patients to establish a Nomogram model for predicting readmission
Eligible AECOPD patients included
286 who were recruited from Houjie Hospital Affiliated to Guangdong Medical University from February 2017 to February 2019

risk, providing a reference for clinical diagnosis and treatment of this disease. Methods

( experimental group ) , and 128 from Guangdong Provincial Agricultural Reclamation Central Hospital from January 2017
to January 2019 ( validation group ) . Clinical data of within 24 hours of admission and post-discharge 30-day readmission
were collected. By post—discharge 30—day readmission prevalence, experimental group patients were divided into readmission
subgroup (n=128) and non-readmission subgroup (7=286) . ROC curve analysis was performed to evaluate the optimal
cutoff value of related variables for predicting post—discharge 30-day readmission. The Nomogram model was constructed using
readmission risk factors identified by multivariate Logistic regression with rms package of R (version 3.5.2) , and was used to
predict the post—discharge 30~day readmission in validation group for verification, and consistency index ( CI) was calculated.
Results The readmission subgroup had greater average age, percentages of having a smoking history, and CAT score = 30,
prevalence of coronary heart disease and diabetes, average RDW, WBC, ESR, CRP, NLR, and PLR, but lower average
Hb, LMR and AGR than non-readmission subgroup ( P<0.05) . ROC curve analyses revealed that the optimal cutoff values
for age, Hb, RDW, WBC, ESR, CRP, NLR, PLR, LMR and AGR in predicting post—discharge 30—day readmission
were 69 years old, 12 g/L, 19.7%, 9x10°/L, 19.9 mm/1 h, 2.2 mg/dl, 3.5, 146.9, 2.7 and 1.4, respectively.Multivariate
Logistic regression analysis showed that CAT score = 30, diabetes, CRP = 2.2 mg/dl, NLR = 3.5, PLR = 146.9,
AGR<1.4 were independent risk factors for post—discharge 30—~day readmission of AECOPD patients ( P<0.05) . And these
6 factors were incorporated into the Nomogram model as predictors for AECOPD readmission within 30 days after discharge,
and the verification of the model in the validation group showed that the CI for post—discharge 30-day readmission was 0.772

(95%CI (0.659, 0.863) ] . Conclusion CAT score = 30, diabetes, CRP = 2.2 mg/dl, NLR = 3.5, PLR = 146.9,
and AGR<1.4 are independent risk factors for readmission of AECOPD patients within 30 days after discharge. And the Nomogram

model constructed by integrating these 6 indicators is effective in predicting the risk of post-discharge 30—day readmission.
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Kg6s THEVERI (sxs) Fom, 4L BRI AT
FEA ¢t K56 22l 288 TAERREHh 28 (ROC Hh£k)
PUITPAG A A5 B X AECOPD 23 Hi B 30 d INFEABEHY
BAEHWIE; RIHZHE Logistic B33 47 AECOPD
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NLR, PLR. LMR. AGR J i [ 30 d £ A Bg K L4,
ERTGITFE X (P>0.05, WE1) .
22 FABEWA S5IEFH AR LG IR TR LR FA
Bt P2 AF IS R FAEFABE WAL, A WA s & 5 L
CATI43= 30 7038 5 HE L st AR B DR & A 2
RDW . WBC. ESR. CRP. NLR. PLR & TAEH ABZ IV .4H,
Hb. LMR, AGR K TIAEF AR, ZRASHIT#E
S (P<0.05) ; PRGLEBEPER . SR RAR . Wit
KAF . MPV ., PDW i, 225640222 X (P>0.05,
WFk2) .
23 WMME KR P AESIFEF R R
AT K1k, ROC & 45 R B, %, Hb,
RDW. WBC. ESR. CRP, NLR. PLR, LMR, AGR i
M AECOPD £ Hi Bt 30 d R ABE R 2 T AR AUC)
% 9 S 0.783. 0.715, 0.690., 0.749. 0.698. 0.729.
0.914. 0.758. 0.690. 0.822, HAEEMHE 50 69 % |
12g/dl, 19.7%. 9% 10°/L, 19.9 mm/1 h, 2.2 mg/dl, 3.5,
1469, 2.7, 14 (WE 1, £3) .
24 ZHEK Logistic MIH2HT  #3 2 hAESIHEE X
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W3 4) F7Z WK Logistic FIHAMT, 45H BN, CAT
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Table 1 Comparison of clinical data and post—discharge 30-day

readmission between experimental group and validation group

P Cn (%) ) 0.859"  0.354
b 21 (16.41) 58 (20.28)
‘e 107 (83.59) 228 (79.72)
R (xxs, %) 68.6+11.1 69.3+10.1 0.694  0.488
WS (n (%) ) 98 (76.56) 228 (79.72)  0.527°  0.468
CAT W4 (n (%) ) 0.673°  0.412

=304 62 (48.44) 151 (52.80)
<30 4% 66 (51.56) 135 (47.20)
S (n (%) )
RN 39 (30.05) 95(3322) 0305  0.581
=R 41 (32.03) 104 (36.36) 0729  0.393
J s 7(547)  15(5.24) 0.009°  0.925
BEIRIS 43 (3359) 95(3322)  0.006" 0.940
Hb (x+s, g/dl) 157+1.8  14.5+20 5454 <0.001
RDW (xxs, %) 179+39  17.7+3.6 0461  0.646
MPV (x+s, f1) 8.5+15 8.6+13 0.845  0.398
PDW (xxs, %) 154+24  16.1£22 3106 0.002

WBC (xxs, x10°/L) 9+3 9+3 0915  0.361

ESR (x+s, mm/1h) 18+7 19+ 10 1.046  0.296
CRP (55, mg/dl) 3115 28+13 2189 0.029
NLR (x%s) 35+1.8 37+1.8 1217 0224
PLR (x%s) 131.3£70.4 1295+69.6 0236 0814
LMR (x+s) 3114 3.0+1.2 0.809  0.419
AGR (xxs) 14+0.5 15206 1359 0.175
HABE (n (%) ) 23(17.97) 42 (14.68)  0.720°  0.396

e 'k xMH; CTA= 18 PEBHZEM:RER IEAE I, Hb= 1MLl &
1, RDW= ZE4UE A S B, MPV=F-X M/ MRREL, PDW= Il /M
A TERE, WBC= F141MIi1%L, ESR=ZLANMEITIESR, CRP=C R )Wi&
4, NLR= FP P 4 S5 bk A0 L AE, PLR= /MRS ik 4N LA
LMR= ik CL S P AN LA, AGR= (IR SERE A Ll

P> 3043, MR . CRP = 22 mg/dl, NLR = 3.5,
PLR = 146.9., AGR<1.4 J& AECOPD & HiF% 30 d N
ABERISI R ER (P<0.05, WES5) .
2.5 Nomogram U Ay 7 R AR BG5S o CAT 3R
4y =304y, BEFRYS. CRP = 2.2 mg/dl, NLR = 3.5,
PLR = 146.9. AGR<1.4 {E 4 il Il AECOPD f& 34 i B
30 d P9F5 A BE A9 Nomogram A FiUM PRI 7 ( WLE 2)
ANERERAE LS 7R, Nomogram ALAI N AECOPD i34
HiBE 30 d NFEABEH) CI R 0.772( 95%CI( 0.659, 0.863 ),
T3] .
3 iTig

AECOPD #3517 30 d NHEABE K 6%~19% """
AW R B, I B H BB 30 d NFFABER N
14.68%, 5 iR EERE:E . AECOPD B3 Bt 30 d
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Table 2 Comparison of clincial data between readmission and non—

readmission subgroups
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R4 AECOPD B HiBE 30 d WHEABER
Table 4 Assignment for variables influencing post—discharge 30—day

readmission of AECOPD patients

TSN

AT

ﬁ/\[&nlﬁfﬂ AR ABEIE

Bzt (nod2) 2] (n=24d) (x> PMH
PER (n (%) ) 1.094"  0.296
% 6 (14.29) 52 (21.31)
& 36 (85.71) 192 (78.69)
T (xxs, &) 729+9.8  68.7+9.1 2731  0.006
WS (n (%) ) 39 (92.86) 189 (77.46)  5.255'  0.022
CAT T4 (n (%) )
=304 32 (76.19) 119 (48.77) 10.810°  0.001
<30 43 10 (23.81) 125(51.23)
il (n (%) )
RN ) 20 (47.62) 75 (30.74)  4.603*  0.032
o 1L 14 (3333) 90 (36.89)  0.195°  0.659
JiAsiAE 3(7.14)  12(4.92) 0.357°  0.550
HEVRI 23 (5476) 72 (29.51) 10301  0.001
Hb (x=s, gdl) 13918 14617 2622 0.009
RDW (x+s, %) 18.7+35  175+34 2012 0.045
MPV (5+s, fl) 8.8+ 1.4 8.6+1.1 1433 0.151
PDW (xxs, %) 16016  16.1=1.6 0.691  0.491
WBC (3+s, x10L) 133 82 12.284  <0.001
ESR (¥+s, mm/lh) 223+103 182=x84 2872 0.004
CRP (x5, mg/dl) 48+1.3 25=+1.1 11792 <0.001
NLR (x#s) 7.1£2.0 3.1+1.7 13.992  <0.001
PLR (x+s) 179.0+80.6 121.0+60.5 5441  <0.001
LMR (x£s) 2.6+ 1.1 3.0+1.2 2293 0.026
AGR (x%s) 14+0.3 1503 2.665  0.008
e O xCH

R 3 MHKIELATRXT AECOPD 3 HBE 30 d PN FRABEAY TN A (i

Table 3 Predictive value of variables associated with post—discharge 30—
day readmission in patients with AECOPD

B AUC (95%CT) %f@ SE Y;’é‘gﬁ" i(?yff)g *ﬁ:? Pt

0 0.783(0752, 0812) 69% 0028 0453 8387 6146 <0.001
Hb 07150682, 0748)  12gdl 0029 0354 7903 5635  <0.001
RDW  0.690 (0.655, 0.723) 197% 0035 0362  66.13 7007  <0.001
WBC 0749 (0.716, 0.780)  9x10°L 0027 0459 8387 6204 <0001
ESR 0.698 (0.663, 0731) 199mm/lh 0036 0333 7097 6234 <0001
CRP 0729 (0.696, 0.761)  22mg/dl 0029 0360  95.16  40.88  <0.001
NLR 0914 (0.892, 0.933) 35 0016 0706 9032 8029  <0.001
PLR 0758 (0.726, 0.788) 1469 0026 0484 8548 6292  <0.001
IMR  0.690 (0.655, 0.723) 21 0035 0362 6613 7007  <0.001
AGR  0.822 (0.793, 0.849) 14 0026 0527 9032 6234 <0.001

TE: AUC= 2k R

AR =69 % =1, <69 % =0
USEES £ =1, =0
CAT PF453 =304 =1, 304> =0
S A =1, =0
WEIRIS H =1, =0
Hb = 12 g/dl=1, <12 g/dl=0
RDW = 19.7%=1, <19.7%=0
WBC =9x10”/L=1, <9x 10°/1.=0
ESR = 19.9 mm/1 h=1, <19.9 mm/1 h=0
CRP =22 mg/dl=1, <2.2 mg/dl=0
NLR =35=1, <3.5=0
PLR = 146.9=1, <146.9=0
LMR <27=1, =27=0
AGR <l4=1, = 1.4=0
TEABE 7 =0
Fz 5 AECOPD B H HBE 30 d W FRABER M N ZE M Z &K Logistic M

5387
Table 5 Multivariate Logistic regression analysis of influencing factors for

post—discharge 30—day readmission of AECOPD patients

g B SE Wald x*f§ OR (95%CI ) Pl
= 69 L1499 0733 2455 3154 (0750, 13.270) 0117
UL 1276 0.904 1992 3.581 (0,609, 21.070)  0.151
CATHA=304 2183 0711 9434 8871 (2203, 35720) 0,002
L 1466 1183 1.537 4332 (0427, 44022) 0215
TS 2106 0729 8355 8219 (1.970, 34289)  0.004
Hh=12gdl 0687 1021 0453 0503 (0.068, 3722) 0501
RDW =197% 1390 0991 1.968 4015 (0.576, 28004)  0.161
WBC = 9x10%L 1840 1074 2937 6.296 (0.768, 51.678)  0.087
ESR = 199mm/Ih 1439 1,071 1.806 4215 (0517, 34404) 0179

1556 (1163, 2.082) 0.003
9.555 (2.576, 35.440)  0.001
4552 (1191, 17.389)  0.027
5.945 (0.718, 49211)  0.098
5.990 (1.339, 26.801)  0.019

CRP=22mg/dl 0442  0.148 8.879
NLR =35 2257 0.669 11.390
PLR = 1469 1516 0.684 4910
LMR<2.7 1783 1078 2132
AGR<1 4 L790  0.764 5484
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Figure 1 ROC curve of correlation variables in predicting post—discharge
30-day readmission in patients with AECOPD
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Figure 2 Nomogram model for post—discharge 30—-day readmission risk
prediction in patients with AECOPD
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Figure 3 Calibration curve of Nomogram prediction model
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