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Abstract

Objective: To investigate the clinical characteristics of patients with acute exacerbation of chronic
obstructive pulmonary disease (AECOPD) exhibiting an elevated platelet-to-lymphocyte ratio (PLR)
and analyze the independent risk factors associated with this condition. Methods: This cross-sectional
study was conducted at a single center, including 325 AECOPD patients from the Department of Res-
piratory and Critical Care Medicine in Suining Central Hospital, between October 2022 and Septem-
ber 2024. Using the median PLR value of 158.59 as the cutoff, patients were categorized into low-
PLR (n = 163) and high-PLR (n = 162) groups. Comprehensive clinical data were collected within 24
hours of admission, encompassing demographics, laboratory tests, chest CT results, pulmonary func-
tion parameters. Initial univariate analysis identified significant variables (P < 0.05), which were
subsequently incorporated into a binary logistic regression model to determine independent pre-
dictors of PLR elevation. Model performance was assessed through nomogram construction, cali-
bration curves, ROC analysis, and decision curve analysis. Results: The univariate analysis identi-
fied twelve significant different variables (all P < 0.05) between two groups, which included com-
munity-acquired pneumonia (CAP), blood neutrophils (NS) and eosinophils (EOS), red blood cells,
inflammatory markers (CRP, PCT, ESR), renal function (Cr), albumin levels, platelet (PLT), and lym-
phocytes (LYM). Subsequently, binary logistic regression analysis found that blood NS (OR = 1.067),
EOS (OR = 0.372), and ESR (OR = 1.013) were independently associated with PLR elevation (P all <
0.1). Internal validation metrics confirmed model reliability, with mean absolute error of 0.011 in
calibration curves and area under the ROC curve of 0.648, indicating moderate predictive accuracy.
Clinical applicability was evidenced by decision curve analysis showing positive net benefit across
the 0.3~0.7 risk threshold range, suggesting certain clinical predictive value. Conclusions: Overall,
our results showed that increased ESR and NS, and decreased EOS were independently associated
with elevated PLR in the patients with AECOPD, suggesting that the level of systemic inflammation
in these patients is higher, the disease is more severe, and the prognosis is poorer. The constructed
prediction model has moderate predictive ability, which can provide a reference for preliminary
clinical evaluation. Due to the study design and limited sample size, a multicenter cohort study with
a larger sample is needed to further explore the clinical prognosis and drug response of these pa-
tients.
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1. 51§

1 £ B 2 ¥4 fifi 47 (chronic obstructive pulmonary disease, COPD) /& AR M. W . M P i & 8 1 g
WCREAR A EE I R R I, S 2 BREFFEEIF B AT VR R I [1]-[3] « Ha it 5 R A 2021 WHO %iit, COPD
HAE 2030 4F ETHFIEE = RAETZ IR, FHRIZBE AR A S T SPEINE 2 COPD B AL T i i I
JRIA[4]-[6]« 3 827 L, 2 80075 5] iy PP B T R G (R B2/ 40 B ) 5 AL, AR 55 A0 2 i B AN I PR ) <TE R
SERIARSC[7] [8] T4EoR, FEWAME 2T RN 1 B A AR R (A 4. (/. B4 fa . ks
Ji L e 20 A DA R F ek 4 i 94k B 4 R EE 42 (neutrophil to lymphocyte ratio, NLR). 1L/ 5 bk B2 4 g Lt
{H (platelet-lymphocyte ratio, PLR). E % 4f ff 15 bk B2 41 A2 b {H (monocyte-to-lymphocyte ratio, MLR) % X}
AECOPD HIPEAG 9] [10]. v, 2 WA 7E[10]-[141 K B/ MR 1 £ & AECOPD i3 1 B A [a) i AL R
1 AEPNRSERIG NI G R, RN AECOPD S84 itk LA Ak D B R /R S AN R, Wn 4T
PLR J& 55 AECOPD X [l 4#7E— 7 KEX[15]-[18]. tEAMEKRIL, PLR ALK} AECOPD A H 11 ThRE
i B E A WIANEL9], T H5 AECOPD (1™ B2 B AU T34 %) ER &R [5] [20]-[24]. AT B
fEELEL R PLR 51K PLR ) AECOPD i FEA IR RRFIE, 22 Hrili 5 PLR Jh= % AECOPD i
FHORSERS R 2, X PRAL B9 ™ E (1) AECOPD B 1l B A B AR 3 2 3, ARt S i 1T, 32 1
B AECOPD B35 il Ja e B ARAE T KU .

2. MRABSH*®
2.1. HAEAEE

AHIEFE A B OO RE T TR 9T o 3 G 7 1l o 2 B PP 5 46 FORE 5 2 ) 2022 4F 10 H %2 2024 429 H
HWIAE N BE ) AECOPD i35 . gIAARHE: (O PN I3 /2 2023 R 1 FH 2 PE T2 S i = i26
W E S KRS WARIE6]: @ FiR >40 & . HERRbRE: © TYseEdE AR s R @
HIEM BOigeARE: @ S CHOMMEREE: @ 538 S mZEMk; ® AR 2 JAEH
REWE R BRI BUAE R © PRI RBUL MO E s @ SRR S AR A
i © A HAE RS (WS EY 5. Margith. Bt fite g, BRIk M2 . TP
il 4 55): @ AFEREZS MBI R AR IR R A0 B2 A 23l id (1 225 NO.LLSLH20220046) .
AW FEILGN N S 447 B, ARHE DL B N RHERR bRt T 5 1 A 4% 8 % 325 9. % T PLR #di Ak IE
SOMMESA R, HCRH A7 5(Median = 158.59) A#k Wi E 28474341, H Ak PLR % AECOPD 41 & #%
163 5, = PLR %Y AECOPD 41 H# 162 .

2.2. BERUER R 54

W BB AR () — AR ORI FE: RS, PR WO SR TR AR E SR E(BMI). B SRR A I
IiE s MR TR HE . D) REFEFR(GOLD 73 4k); ML #: H4HM(WBC). H R4 e (NS). kALY M),
WERR R4 D (EOS) ZL4H I (RBC). IML/MR(PLT). MZLE [ (Hb); AFEThét: IMmLEF(Cr). A& E(ALB).
HNARBIREEBEFALT). RITXARBIEEBEFAST); M5 PH. PaO,. PaCOy; [KiyiRtr: P&
R JE(PCT) C-XMNMEH(CRP). I[LUT(ESR).
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2.3. GHERE

N R A (4.3.1) 37 Hd o i 5 A & . THE R IEA MR A Kolmogorov-Smirnov #5613k £7
Mo S3 AR RR 2 MM LR R, B/ A T VORLR B br v 22, S o A T FEORLR H AL
H P AR FE R R o G RS A TR TORER A t K58, X FARIES AR & 50EER AR S5
K, ST ERAIESERLE, 2R EEXA RIS, LREMTH GRS ERAIEEHN 0
Logistic [ JF#%, #t—H0 0l 5 PLR JHeif) AECOPD S8 Jh 7 AH ¢ 1 /G 6 Rl 2 5 IR RAFALE . SR
Nomogram 14k Z3#E TAERHIE(ROC) Hh £k Al ¥ 5 i £k 70 #1i DCA HIZEx Logistic [B115 5 45 ik 4T
AR AT AAL AT . b, P < 0.05 B NI R A it 2 X

3. &R
3.1, — PR R MG R R

5 PLR 41 AECOPD ## M LL, & PLR 41 AECOPD % ¥ 5 & 4L X $R15-ME T 4 (CAP) (P = 0.03),
HAH &I NS (P =0.019). CRP (P =0.001). PCT (P =0.008). ESR (P <0.001). PLT (P <0.001), ®#
fikff1fL EOS (P < 0.001). RBC (P =0.019). Hb (P =0.008). Cr (P =0.025). ALB (P =0.015). LYM (P <
0.001) (% 1 f# 2).

Table 1. Baseline characteristics of two groups of AECOPD patients (n = 325)
5% 1. #H4E AECOPD & HIELSFE(n = 325)

BLRAFE {i PLR 4 (n = 163) 7 PLR 4(n = 162) GiiHE P
PERILE, n (%)] 122 (74.8%) 107 (66.0%) 3.021 0.082
T (%) 70 (63.5, 77) 72.5 (66, 78) ~1.761 0.078
BMI 22.58 (20.31, 24.94) 21.98 (20.02, 24.51) ~0.867 0.386
W 52 ~1.086 0.278
AIEAHN (%0)] 63 (38.7%) 66 (40.7%)
EIRSHN (%)] 44 (27.0%) 54 (33.3%)
H B[N (%)] 56 (34.4%) 42 (25.9%)
GOLD 4+4&[n (%)] -1.321 0.186
I: % PE(>80%) 17 (10.4%) 14 (8.6%)
O%%: i (50%~79%) 47 (28.8%) 47 (29.0%)
%% HE(30%~49%) 43 (26.4%) 32 (19.8%)
IVZ: % H JE (<30%) 10 (6.1%) 5.0 (3.1%)
I v 46 (28.2%) 64 (39.5%)
HIFAE
X HRAF AT % [N (%)] 73 (44.8%) 92 (56.8%) 4.685 0.03
2 AU FRIR [N (%)] 35 (21.5%) 43 (26.5%) 1.145 0.285
JR & S ILE [ (%)) 59 (36.2%) 54 (33.3%) 0.294 0.588
LI [N (%)] 21 (12.9%) 16 (9.9%) 0.728 0.393

e IESATHESURER S + bk, WS ATHESURER A P A8 £ DU AL 8RB RS .
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Table 2. Clinical characteristics of two groups of AECOPD patients (n = 325)
52 2. #tE AECOPD B Hllfm R 4F1E(n = 325)

G PRAFAE fk PLR#4(n=163) & PLR4(n=162) G P
400 B (< 20°/L) 7.24 (5.99, 9.8) 7.57 (5.6, 10.22) —0.359 0.720
Hh PR 4 AR A (< 10%/L) 5.06 (3.96, 7.12) 6.00 (4.08, 8.61) —2.354 0.019
W T P A 20 i i (< 10°/L) 0.12 (0.05, 0.26) 0.08 (0.02, 0.17) -3.303 <0.001
IR 2 (% 109/L) 167 (132, 206.5) 220 (170, 268.5) -6.482 <0.001
Ihk B 4T i 2 (< L0%/L) 1.45 (1.17, 1.97) 0.90 (0.63, 1.18) -10.788 <0.001
2T 414 (x10°/L) 4.48 (4.2, 4.84) 4.32 (3.98, 4.74) -2.351 0.019
M4 5 F(g/L) 137 (128, 146) 131 (120, 143) —2.646 0.008
C- & B8 H (mg/ml) 12.53 (5, 35.39) 25.81 (6.82, 52.77) -3.187 0.001
[ 2K I (ng/ml) 0.08 (0.04, 0.34) 0.16 (0.05, 0.54) -2.64 0.008
17T (mm/h) 23 (10.5, 40.5) 34.5 (15, 55) -3.611 <0.001
JILEF (umol/1) 72.6 (63.15, 84.25) 68.05 (55.88, 83.97) -2.234 0.025
HEEH(g/L) 38.84 + 4.28 37.64 + 4.62 2.436 0.015
NRREISLEFIEIL) 18 (13, 26.5) 18.5 (13, 28.77) -0.586 0.558
RITA TR AR BEEUIL) 20 (17, 27) 23 (17, 30.6) -0.668 0.504
pH 7.42 (7.39, 7.45) 7.42 (7.38, 7.45) -0.858 0.391
PaCO, (mmHg) 42 (38, 50) 46 (38, 55.75) -1.673 0.094
PaO2 (mmHg) 81 (70.5, 104.5) 88.5 (70, 107.75) —0.851 0.395

e IESATHESURER S £ drdEE, WS ATHESURER A A8 £ WAL 8UR RS .

3.2. =3t Logistic EYA4 4T

W LR BRI A7 22 573 (P < 0.05) ) 12 MEFRN 7t Logistic [IJHEA Hr, $7R 1M1 NS (P =0.072;
OR =1.067). i EOS (P =0.035; OR =0.372). ESR (P =0.009; OR = 1.013)5 PLR Ft =% AECOPD & #
MALARSG, AL C-index 4 0.648, H/miz iR HA haEMTillae /). W& 3.

Table 3. Binary logistic regression analysis of independent factors associated with elevated PLR in AECOPD patients (n = 325)
%z 3. AECOPD £ PLR A I #H5 E & Z 7T Logistic [E1Y3434fr(n = 325)

Coef S.E. Wald Z P value OR 95%ClI
i 0.775 0.981 0.79 0.430 2.170 0.317~14.850
rp Mk 4T i 5 0.065 0.036 1.80 0.072 1.067 0.994~1.145
W R P oL A i -0.990 0.470 -2.11 0.035 0.372 0.148~0.934
MM 4T 2 -0.011 0.007 -1.53 0.126 0.989 0.976~1.003
IR/]H 0.013 0.005 2.63 0.009 1.013 1.003~1.023
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3.3. Nomogram Z5%$

KA Nomogram. #5614k ROC HiZkF DCA i) —yt Logistic [B1V3 53 # 45 5Lt A7 50 0E A1 v R4k
(BRI 1 5K 2). #0227 Apparent 265 Bias-corrected Zk3E A HE &, H MAE & 0.011 ¥#&/Ri%
TR 5 B HE BoA BRI — 8. ROC #iZki) AUC A 0.648 (95%Cl: 0.588~0.707), fniZfEAif h
ST HERATE . DCA HhZR 43 M 45 4275 Nomogram (14 XU B /T 0.3~0.7 At i A% 784 ) T 1463 23
it All ZE A1 None 28, #27~1% Nomogram & — 5& F Il A AR -

4. W1ig

151 BEL 2 14 it 13 (COPD) A= Ay 6 BT 18 M I 2R e i v S8 38 R SR AR i (P P, LA L AR
HEMEH . R T SUWHO) T %, % 2030 4 COPD KN &R EE = KRAET- R, MHR&
GeA A ST B8 FAL[4] [5]. AEAEENE, COPD B IZET: XK 5 &b in & WI(AECOPD) i) & 4 &
FHK, XEFRZR AECOPD Tl 5 A ORI R RFAE (B 7o A HEAMME . IEFH AR, 2R G FhrE
Y, B, MR SRR . IR G A B SR R P R A - bk B AR LB (NLR) L I
B-ik B LUAE (PLR) . BAAZZH A - RS 4T LU (MLR) S &2 &4645, 5 AECOPD it XU 55 791 J 778 5%
o ARFFEMET PLR FHE ) AECOPD &3, T I A UEHEIER PLR /K75 AECOPD Jildh ™ B 4%
FE Je i pt e 5 R AH G [5] [20]-[24]. 8IS R G5 Hr b 8 SR HI I RAFAE S SRR R, TN ™ 5 1)
AECOPD ) 5L IR 5 A1 73 245 PR AL B R AR 95

AR 2T R PLR JHm 2 AECOPD i ¥ 5 & 3 %, BAR &M NS, CRP. PCT.
ESR. PLT, ®MKMIML EOS. Ifi RBC. Hb. Il Cr. ALB. I LYM. % —JG Logistic [0 97> #7 & HiIL NS
Wi, ESR MR, I EOS F#{i%/2E PLR F+im %Y AECOPD &3 [ AH S fa G R 2

W 7T K3 AECOPD i) — A H 2555 HEARAE A2 m 14 o7 41 it B2 4 0 B PRI A 0 S A8 S
AN STE JEREAS7, 382 ) 55 7 32 %oF PR 08 4 T 95 A2 1) B 8 5 AR 1240 AR, HR R 4 e
HMFEFRI(NETS) T A IR SE & AECOPD %8R UK R DCEENLA 2 — . NETS Hi A P b 4 i 38 Jo R T
Jutt i A E KR R, BRI R O JE AR, R BT s i R R AR, R AR T
B HETEGE /R [25]. ARBFFCH, & PLR R MERi 4 i TH 4505 25 7 =i (OR = 1.067),  HEWI b R 201 i
WO J5 —J7 @ NETs Bk /Mgt 558, S8 PLT Fh&s B — 51, NETs S EE s vT
FESWEAMET, F LYM )R, S&ILFEHESD PLR TH. BE%E COPD it g, Fibkignpisie &
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Figure 1. Nomogram curve
[&] 1. Nomogram Hhk
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2. IEEhZ%(A). ROC HhZ%(B)F1 DCA BhEZ(C)

PTG Jo P T IS TE R o i, X P B SO I 5 155 R it ) e P L B A o IR T v Y 3
HHIE[26]. LbAh, ZIEAHE FEE— RS T R R4l TS B . Luo ZE NI FCR I, R kg %k
W5 AECOPD M 28 RILT:FEIEMR[21]. Zinellu 25 AW 5135 B rh Mok 40 o dobk s, AT BE L3N
AECOPD A RIGRES Rt #ANEERTHE(CY). RANEIESFR TOESRM Fhshhke
FERE I K AE KSR [27]. AR R ER AT 202 PLR JH&% AECOPD 7 fa i K25 (OR =
1.067), 5 ERBFF L RmE S HEEE T PRI RTE AECOPD ot VA o (1 AE Vs SN E -
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I HT 2 T 7 3R M PT(ESR)E P2 AECOPD £ ™ B 2 B (1) AN A G S R K 25 [28]-[30], ESR 1
P FRIUR ARG, . SORESRIE L, DRI, O 0 2 207 P R R A L otR A5 DA M I bR 2 )
ARG ME . WIRERAEFENLHIR G, AECOPD i3 48 i S SAG I, A 2 B S i 4 S N 28 1 (A
CRP. LI AR %, P4k AR (R MBS BRI B, I fye, RIS BE B0 f /MR, sk
FORGM 53R [31]. HbAh, AW HE PLR 45 5 & 4L X SRAGPET 2 (CAP), T CAP AHIC B gL %8
i A E— B SRS, PLT Fhm, [FIRHHOHIAR A0S 58, 53 PLR 5 ESR R Ft . Xiao
M 2 NFIWF RN MYTS AECOPD F8 3 HIME AW ILRE M 37 AH 5 [28]. Wang H 25 N BB 7T $ 7 I 3T 2
AECOPD &3 {E B i K i S A 5% fE G P 2R [29] o 1T AR T JE 261 AECOPD 5 28 22 [0 JXUG: [R] 2 U1 i e Jak
4y, ESR fEAE X3RN 28 (CAP)F1 AECOPD h#fiex Tt . Gao 58 N5t K 7L AECOPD H# ', ESR
8RR A X SRAF A 6 (CAP) IS TN EE 7+, 10 CAP JRJ& AECOPD M iM% Gk &, ik ESR
Lj AECOPD f#1E— 35 REK[30]. B4, AECOPD i34 5 &AM, XAl Rk, EPO WARIR
Bl BELLAN M AR R B 2 ARG DR[32] . T P LTS R A AR AR G, MR E TR, X
T3 00 B 4T AN AR H > S AN 5 T R4S 4R, S LT A R A TR R A S S A e 3 e B
JED, L SOt Bl ESFRE MY S AECOPD & ™ EARE % VIMIC, XtBS5RAFTHR
WA 5

Pgiit, KZ) 40%[7) COPD HE AFIERE R AL H <1l 28 8E, JF H GOLD $&EgKH il EOS 2% {E
%} AECOPD H Wl B¢ i B2 1697 I I 2545 5 . AECOPD F77E 5 B Itk 36 78, rhng i b 41 82 AECOPD
DA TEWERVE SORE N, RO HE R R TR YT RN AT, i 1B ARG LR [33] . T ASHI 7 sy PLR 4HLifiL
EOS /K & FA%, $Rm b8 T it T ARmg MMk 4H a5 AECOPD, L4 S Ll 58 451 a) T Hp A 41
B S SORE B, ELH AR B I /N TS A 3 50 5 AR B R TR . P S mE R R 4T i T S
TR TBTL 2 A 5 (W F P K 4 B 257 0 ) F0 ) o PR 4 B A S NETs FER, - RIS 5 bk R i i Th e
W FRTI[34]. 24 EOS Wby, XML R AR RS, MR I SO S I NRE A AN S, R
AP PLR A, EEWEEE, WG RE. BHEESANNTTKI EOS = AECOPD H# (1) 4 4E
FRbRAKCFREAR, PrAERMN AR, FEER H 7RS4, Kk EOS AT AECOPD & FITRIE VPl &
A TIUE 7 R R P [35] . EASHFFE AR, BATRIL PLR FHE% AECOPD 3% il EOS HK, #mw
BE TG RAESIEIT I A . [RIk, ik N B B 0% 25 AR ¢ IS e 45, BRI T B3 1 a7 K i
ERR LD

KR FARIHBAE T GNHEbRUE S, JRLR TR e, Il 2 4IRS R, — P15 H T PLR 7
=2 AECOPD g A M fa [ R 3. RN, 25 58K A Nomogram & #HICHIZE %) Logistics #5574 45 1
HEATIRAE SR RAL 34, 320 T BB S IR B o ASHI 70 R BR P A4 B b O T R B AR ik
FEfr . PLR AR E S = SHR5E, RKFR 2 dol KFEATE 70N LASGIE «

5. &g

R BTk, AH R AECOPD &4 PLR 7%k 158.59. PLR &4 AECOPD &% [ Ifil
NS 7K-FF1 ESR /KFHE i, 1M EOS /KFHEAR, A& H ML A G RFAE . M ERA BN, kL
YRS S0 NETs R M/NBUIE A0 Sk ER AR AR T U8B ) 9 RE JBOR RN LA K W B8 P s 4 R 47 9%
WHER MRS, LFEZ257T PLR A fe. Fik, %45 542m PLR JHiE ! AECOPD & & E/KF
T, R E, ARERUE 2. FR, BRI CHE R, BTV BRI T U TG o AN
FUREE I PO S8 B A TR S5 B IO R T, ARG IRV VP iR 2% . (HERTH T PLR AW E7E
AECOPD Hiit = i, AR 2 il KFEART 7T T DUk — UG HIE o
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