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HE . BY W asi ik 85 & £ (PA—aDO,) A it K fu /R b & (MLPR ) 2 &b &
SV L % R (AECOPD ) &-5F MiAd  (PE) & % P o9 e R E L, FHiE 20221 A—2024 512 A
B2 BT — B4 AECOPD A-JF PE % 96 Bl AF A AT 55T £, 7 A% 15 B 1K 08 69 32 45 AECOPD %
P LB 80 4] R &I PE A AR 4 & JF PEAL, 50 4 B B RABE N T B2, L4 6 5F PEAL L 3 6 JF PE4LHY
16 B FH . T3 F FA, A 32049 PA—aDO, 2 Mt 5 K f A & (MLPR) K F . RA 5 B & —#&
Logistic = )2 5~ #7 AECOPD % 4 &5 PE ¢4 % v B % , 5F 2 4 % X4 T4 42 (ROC) 1 & 3 45 PA—aDO, .
MLPR # 3 & 5% AT AECOPD 4-JF PE #9 3k dk . 43R Aﬂ'PE*ﬂ"?’ﬁ?k?%ﬂ FOR B AR & T4 PEA
(P <0.05)., 4&JFPE %L PaCO, . D-D K45 % R (PCT) K34 & T 3k A 5F PE 41, PaO, K F4& T 3£ 4-5F PE4R
(P <0.05), 4&JFPE4L#) PA—aDO,5 MLPR K -F3§ & T34 5F PE e s B, A SF PELR IR & T 4 4R
(P <0.05). % B % —#& Logistic @ )2 547 4 R 2 = : PaO, K -F m[OR =0.227 (95% CI: 0.056, 0.924) 1 A
AECOPD 4-JF PE 9 4% 47 B & (P <0.05) , PaCO, 7J<%m[OR =7.218(95% CI:1.064,48.959) | .D-D KT &
[OR =3.530(95% CI:1.027,12.135) ] . PCT7J<-T—n[OR =26.208 (95% CI:2.468,278.254) ] \PA—aDO, /K -F

[OR =9.567(95% CI:2.189, 41. 818)]&MLPR7J<+m[OR =10.908(95% CI:2.082,57.155) ]34 4 AECOPD
A PEMEKRE & (P <0.05), ROCH#MAELZ R T ,PA—aDO,5 MLPR B4-FM AECOPD 47 PE #9480 & 14
#183.3%(95% CI:0.744,0.902) , 4% 7P # 98.8%(95% CI:0.932,1.000) , £t PA—-aDO,% MLPR £ AECOPD
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Clinical significance of alveolar-arterial oxygen partial pressure
difference combined with monocyte-to-large platelet ratio in
patients with AECOPD complicated by
pulmonary embolism*

Li Jie, Zhao Jing, Hu Jian-qiu, Qiao Hua
(Department of Respiratory Medicine, Qinhuangdao Municipal First Hospital,
Qinhuangdao, Hebei 066000, China)

Abstract: Objective To investigate the clinical significance of the alveolar — arterial oxygen partial pressure

difference (PA-aDO,) combined with the monocyte-to-large platelet ratio (MLPR) in patients with acute exacerbation
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of chronic obstructive pulmonary disease (AECOPD) complicated by pulmonary embolism (PE). Methods

Ninety-six patients diagnosed with AECOPD complicated by PE between January 2022 and December 2024 were
enrolled. Another 80 AECOPD patients without PE served as the non-PE group, and 50 healthy individuals were
included as the control group. Levels of PA-aDO, and MLPR were measured and compared among the three groups,
and their correlations with D-dimer, arterial partial pressure of oxygen (PaO,), and carbon dioxide (PaCO,) were
analyzed. Logistic regression was used to identify independent risk factors for PE in AECOPD patients. Receiver
operating characteristic (ROC) curves were constructed to assess the diagnostic performance of PA-aDO, and MLPR
alone and in combination. Results The incidence of cough and dyspnea was higher in the combined PE group than
in the non-PE group (P < 0.05). PaCO,, D-dimer, and procalcitonin (PCT) levels were significantly higher in the
combined PE group, while PaO, was significantly lower (P < 0.05). PA-aDO, and MLPR levels were significantly
elevated in the combined PE group compared with the non-PE and control groups, and were also higher in the non-
PE group than in controls (P < 0.05). Higher PaO- level [OAR =0.227 (95% CI: 0.056, 0.924) ] was identified as a
protective factor for AECOPD complicated with PE (P < 0.05), whereas elevated PaCO, [OAR = 7.218 (95% CI:
1.064, 48.959) ], D-dimer [OAR =3.530 (95% CI: 1.027, 12.135) ], PCT [OAR =26.208 (95% CI: 2.468, 278.254) ],
PA-aDO, [OAR = 9.567 (95% CI: 2.189, 41.818) ], and MLPR [OAR = 10.908 (95% CI: 2.082, 57.155) ] were
independent risk factors for PE in AECOPD patients (P < 0.05). The combined detection of PA-aDO, and MLPR
yielded a sensitivity of 83.3% (95% CI: 0.744, 0.902) and a specificity of 98.8% (95% CI: 0.932, 1.000).
Conclusion PA-aDO, and MLPR are markedly elevated in AECOPD patients with PE and closely associated with

disease severity. Their combined detection enhances the accuracy of early diagnosis and risk assessment, providing

valuable reference for clinical evaluation and treatment decision-making.

Keywords: acute exacerbation of chronic obstructive pulmonary disease; alveolar — arterial oxygen partial

pressure difference; monocyte-to-large platelet ratio; pulmonary embolism; clinical significance
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4 @I % K Ay D- R AK (D-dimer, D-D) & 3 FF
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1.3 FHik

131 lEARTOR WCER BT B RYFEA N DAy
IE 5 1 R B2 RE . 10 5% B A B I 9 4F 1 5 1 3] 43
A O, TH AR 5 35 2L (body mass index, BMI) L)
S AL 5% 5 AR S 5 10 s R WA B K i
I H AR e O o 55 BRI 1 00 o [ I, o 3
ST T2 R R B, B AT T 0 R % I W R X
SFAEIR o SR H A AR g A B BT R X 2 4 HEM-
7211 7 I I i W4 T (systolic blood pressure,
SBP) #14F 7 J& (diastolic blood pressure, DBP) ,

132 FEEIH AR 24 h AR AR R
PRAGIN 7 0T R PR VE 1) 7 BT RGEATIRA
] RAPIDLab®348EX 4 [ 2l 1fiL 43 H I 5 5 ik 1f
%57 JE (arterial partial pressure of oxygen, Pa0,) Fl 3]
Jok i — %A b Bk 53 JE (arterial partial pressure of carbon
dioxide, PaCO, ) ; >R I H 7= 7y £k 56 HE 4R 1 CS-2000i 42
(SN 1(18 3575 0 VT O Ve = | R S DR D i |
Ji (Fibrinogen, FIB) ;i i Hi fb 2% & S ik 7 B £ &[G
Wi B ] cobas e 601 4= H sl HL AL 24 KB 7
B A K e £ [ 55 25 L (Procalcitonin, PCT ) 46 ] € 71
& b 5E MU PCT A I 5 32 FH A 92 bE vk 1 PR N 31 3 £
VBT L 1 B A BR 2N W) CMB00 4 H 3l A Ak 43 #r

A e C s oy 2 PR It 7] & I A C e I 2
(C—reactive protein, CRP) ; 5 FH R I 30 B A ) B2 97
HL P B 033 A5 BRZS ) BC-760 CS 4> [ 81 fiL 3 43 B AX K
Pic 5 15 2E AT 1 40320 (white blood cell count,
WBC) FlfiL/IMRIT4L (platelet count, PLT) .
133  PA—aDO,fe MLPR #l HB# ABi)5 24 h
PR SIS, K35 22 30 PA-aD0,=PAO,-Pa0, i}
HPA-aDO,. 73 UG R 25 I8 AN # kI 2 mL, >R H
RIS Fi A ) BE 7 /i, 1 B A A PR S W] BC=760 CS 42
3l i o3 B A R I 2 R 0 s B A A T 4R
(monocyte count, MONO) Sl /N R bE % (platelet
large cell ratio, P-LCR) , 7T 5 A% 40 i 5 K ifi /MR L
& (monocyte to platelet large cell ratio, MLPR) . AT
AN L PR 30 A B 7 ™A% B 42 1l 2 1F T S ke
14 SitEH*

BUHE 53 BT R H SPSS 27.0 Rl R 3.4.3 S8 H 4R
T ORI R« AR 22 (r £ ) 3ROR L HLBH ¢ K2
B s THECTEOR DL R R (%) o, B XK
55 52 e R 3 B SR T 2 PR — ) Logistic 7] )5 45
A 2 W 2 K LA RR AR (receiver operating
characteristic, ROC) [ £k . P <0.05 22 % H 4 it

2 #R

21 WABEIREKERILE

A & JIF PE 415 & JF PE 4L 4F W% . M 500 #4
BMI WA o2 3o i AR 2R W PR AR 2 SO
95 B R M R SBP . DBP LB, & 1 IR, 22
S TG E X (P>0.05), EAIFPEH S5EITE
PE ZH % Wk % R I PRME 36 LA, 28 ok e, 25 71
A G FE L (P <0.05) ;& I PE 21 1% Wk 3 g
WIXER & THEA IR PEAL, W&k 1.

®1 WMABERKHALILR

g ) @?@/(5, 142/ BMI_/(kg/mz, s 151 (%) WEAR s 3l (%)

xXts) x*s) i e f10:S R RN
AEEFPEA 80  67.45+7.96 49/31 24.08 +3.11  49(61.25) 31(38.75) 31(38.75) 19(23.75) 17(21.25)
AIFPEA 96  68.93 +8.42 63/33 23.72+336  66(68.75)  30(31.25)  42(43.75)  28(29.17)  26(27.08)
t/ 18 1.163 0.363 0.718 1.067 0.468 0.624 0.709
P1H 0.246 0.547 0.474 0.302 0.494 0.430 0.400
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2035 SBP/(mmHg, x+s)  DBP/(mmHg, x + s)
Liapee K TP R XfE

IEEIFPEL 14(17.50) 58(72.50) 46(57.50) 116.38 + 12.94 70.16 +9.42
A PEAH 27(28.12) 82(85.42) 83(86.46) 114.27 £+ 13.55 68.95 £9.83
A 2.757 4.474 18.503 0.986 0.791
PAE 0.097 0.034 0.000 0.326 0.430
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4k 4 J3F PE 41 5 4 9F PE 4 PaO,. PaCO,. D-D,
FIB, PCT. CRP. WBC, PLT/KF-IL#, 4t ks,
Pa0,. PaCO,, D-D. PCT /K2 F 4K Git &

. (P<0.05), FIB, CRP, WBC., PLT /K¥2£ 53
Tgit B L (P>0.05); A IFPE4 PaCO,. D-D.
PCT K25 FAEG I PE 4L, PaO, K FE FAEA
JPE4 (P<0.05), W2,

x2 WMABREIWEZREE (vzs)
25 n Pa0,/mmHg PaCO,/mmHg D-D/(mg/L) FIB/(g/L)
EEIFPEAL 80 65.52+9.27 4731 +6.55 1.42 +0.60 3.62 091
HIFPEL 96 54.83 +8.75 55.66 +7.82 2.02 + 1.04 3.78 £1.02
{H 7.858 7.589 4.782 1.033
P 0.000 0.000 0.000 0.303
215 PCT/(ng/mL) CRP/(mg/L) WBC/( x 10°/1.) PLT/( x 10°/1.)
EGIFPEA 0.31+0.14 33.25 + 10.41 9.38 +2.52 205.62 = 46.53
AIFPEA 0.74+0.27 3592 +11.26 9.86 +2.74 212.34 +50.19
{H 13.465 1.549 1.097 0.930
Pl 0.000 0.123 0.275 0.354
2.3 3%#HPA-aDO,#1 MLPR Lb#; Pa0, . PaCO, .D-D PCT ,PA-aDO, . MLPR 7K - (35 4

HIPEA . EA I PE 41 5 %) B 4H PA-aDO, Fl
MLPR /K- LeAL, &05 2004, ZRrB¥Agitys
X (P<0.05); 457 PE 4L PA-aDO, 5 MLPR 7K F
¥ ARG I PEAL R BR4L, JEAIFPEA IR T
SR (P<0.05), W3,

2.4 AECOPD &3 PEHIZITE RS 47
PL AECOPD 8 % & % & Jf PE (15 =0, &=1),

#3 34APA-aDO,fAIMLPRLEE (x=s)
£ 51 n PA-aDO, MLPR/%
AIFPE4] 96 72.67 £10.87 1.49+0.39
AIFPEA 80 58.94+9.30" 0.83 +0.28"
Xof B 50 28.65 + 6.37"% 0.48 £0.15"%
F{H 354.875 198.109
P1H 0.000 0.000

W Q54 IFPEAL AL, P<0.05; @594 I PE4L L4, P<0.05,

SENAE ) A AR A, 54T 2 2 — M Logistic 7114 43
BT, 45 5 5% : Pa0, K B[O R =0.227 (95% CI
0.056,0.924)] 4 AECOPD 4 3 PE {531 H £ (P <
0.05) , PaCO, /K F B [O R =7.218 (95% CI: 1.064,
48.959)].D-D 7K F B [OR =3.530 (95% CI: 1.027,
12.135)]. PCT 7K F B [OR =26.208 (95% CI: 2.468 ,
278.254)]., PA—aDO, 7k °F- % [ O R =9.567 (95% ClI:
2.189,41.818 )] MLPR /K- £5[OR =10.908(95% CI;
2.082, 57.155) 131y AECOPD 4 3 PE 1 f [ Al %
(P<0.05). WL.5k4.
2.5 PA-aDO,.MLPR 3t AECOPD & 7t PE By ¥
B

T HBE 1) PA-aDO, K MLPR 7K 72 il ROC i
2, LIPS H 6 AECOPD & 91 PE A FLINRLRE . &5
7R, PA-aDO, BRI A SR R 66.7% (95% CI:
0.563, 0.760) , ¢ 5 Y= 4 87.5% (95% CI: 0.782,
0.938) ; MLPR S35 i ] () &5 8%k 82.3% (95% CI :
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513 1) 20, A IS K i 4 R 25 B A A A0 I 5 R I/ L R AE AECOPD & il ZE b (1411 R A o3 #r
F4 AECOPD & PERIRMERK & EE—# Logistic ElVA53 7 S 4

ZES b S, Wald x*{f Pl OR{H e

TR BR
Pa0, -1.481 0.716 4.284 0.038 0.227 0.056 0.924
PaCo, 1.977 0.977 4.095 0.043 7.218 1.064 48.959
D-D 1.261 0.630 4.007 0.045 3.530 1.027 12.135
PCT 3.266 1.205 7.342 0.007 26.208 2.468 278.254
PA-aDO, 2.258 0.753 9.006 0.003 9.567 2.189 41.818
MLPR 2.389 0.845 7.995 0.005 10.908 2.082 57.155

0.732, 0.893) , #¢ 5 M & 91.2% (95% CI: 0.828,
0.964) ; PA—aDO, 5 MLPR 446 I (14 S0k A 83.3%

(95% CI:0.744,0.902) , ¢ 5 P~ 98.8% (95% CI:
0.932,1.000), WLFESFE 1,

%5 PA-aDO,.MLPRXf AECOPD & 7 PE BITilIst 8L 4547

st I T— e g
TR bW TR EW TR EW
PA-aDO, 68.45 0.837 0.778 0.895 66.7 0.563 0.760 87.5 0.782 0.938
MLPR 1.155% 0.915 0.874 0.956 82.3 0.732 0.893 91.2 0.828 0.964
A 0.960 0.934 0.986 83.3 0.744 0.902 98.8 0.932 1.000
Y 4N CT il 3l Bk i 52 B 8012 bn o, (B2 BR T 1A vy

0.8

0.6
=
B
0.4+~
—PA-aDO,
0.2 —MLPR
— e
=}
00 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0

1R 5k
E1 PA-aDO,.MLPR7iill AECOPD &3 PE #J ROC g%k

3 Wi

AECOPD & Jf PE &M RGN — K fE A
TORE , FOIG R R A A BN B | 7 17 T 7 e B i)
RS, T F RN BRI RS R g R
B, 10% ~ 15% ) AECOPD H 3 17 78 A [a] 72 & 1 fili
B 2E A H T P I DR 3R B0 e B TS, L g R
G AR K i P 45, 8 S BOR 2 82, AT ZE 1%
BITETAL, WA T KUY B AR A A

T I 59 A D 2R U A Ay P i s R B
W, TR 4 A HE H B & A (E 8 1 S
A P AR AR B R 5 AECOPD 4 9 PE B A5 8 %
B X o PA-aDO, W] 72 i fz i fili v 55 8 ik =2 18] 9 <
TR A e g%, R T A SRS B A Y S A
MLPR {2y — il [ it 5 S AR 285 5 104 T8 18 A0 1) 14 357
R 2= AR, AT DN A2 S0 55 1L /N A3 1 U £
JE 4 7 P FR R A BRI A T B R i 7 B 45
P K il As T8 07 4 B RN (B G  H T
AECOPD 4 Jf PE 1912 Wi 55 ¥ 5 WAk 73 i = & G F
5%, B, A0S B T PA-aDO, B4 MLPR 75
AECOPD 4 Jf PE 3 H 1y F B FRAE S R X, Ry
I R 4 3 7 A | T @ FL B i IR AHE T B (H 0 = %
b7

AECOPD 4 & IF PE J& , i T Bl 34 P9 2Pk i
T4 BT SO Bl fok B2, il i A8 R B, 38 </
Ll 451 7 o 2 i A D RE B a2 i, AR R B Bl
301110073 o S R < VA = B /3 = R N 5
4R G R , A IF PE 4 PaO, i 3 F# I . PA—aDO, B .
Fhim, SRR SC T 2k PE S 7 7E B 5 A A et &
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i 94— 2 Jik SRR E B R B 9 4518 — B0, $ s R Ak
227 4 & AECOPD 45 3F PE 1t 8 %20 B AR B L Ay
I A8 T8 o5 B 35 i 2ok R T 30 S Il R 8 0T 5 R R E
IR TN, A D-D 7K P T i A DG R G VA AN IE
SEHAE PE SRR v B2 W o (B0 AR B 5T TR B
WL 3 5 IF PE AL D-D B8 T, i — 2 R e
BERTEA A I R 2 X o A, 2R Ge bk AE
M5 AT B PCT 7K Fh sy, 5 I8 KON R 1S % V)
HHSEP 2 AR ST 45 S R SS 1 m E — B, s &
JiE N AE PE R A R SRR B EES 5EH.

EAF R, BRI 24P F i — R AE
&E LA b B VAL I AR B 2 AE I B Al 151 A MLPR
X — S BRI AR K il B AR R ) 2
G Aabr, U RAE - I K5l £ BE X AECOPD 4 Jf PE
() DRUBSE R AT 25 5 VEATT o AH SCAIF IR TE S, B A% 4N i 3
A B il /INROE 35 2 5 P B 4 it % U0 AR
S K BFSE R4 ) PE 240 MLPR B 3& T, $ER
S AN 5 10 /N ARFE I T i B B 95 R 4 R AE AE
P IEIVE T, HE— 20 BAIE T RAE - Il A Bl " 7 AECOPD
A JF PE ) SCEEVE T o A TR B A2 A3 M i ¥4 27 5
SEAG A AR BEVEAS KU | A5 T 5 4 o2 e <Ak 22 4o e 1
) PA-aDO, 5 52 B 58 i — I #2 R 25 1) MLPR AHZ5 5
i < S T R B A+ S — I A Bl WL AR B B A O
A2, ROC R 23 BT (i 75 3B G 0 7 8 3000 %4 e A
WAL T IR AR, $278 1Z KK AE AECOPD 45 Jf PE
B P R E R B X ARG B A — R
ARAN T SRR BURAE SR AN R R BR
I R B2 AR T — b 5 Sk AT | S FH 08 XU DFA B A
PRI T ASHIEFE 08 AN 5 11 R 1L FH AN

AT 5 Ry e [T JBR AT 5T, R AR R TR AR X 4
W, AT BEAE — R B L RS W 25 R AN 5 IRk, 22
BRI R S B A A B B B I AN R S I &R
X PA-aDO, K2 MLPR # 17 2)) 2% 7% 22 W, 7T eI
Al FEBE s B2 A2 AR B BUI B . RIS, A B 58 A 3 —
4% IR GOLD 43 2% 5 KL 26 Jiiti D) B2 7K ~F- % AECOPD &
HHEAT AT 25007, 18 AN e 58 4 HEBR AN [R) 5 1 7™ H 72
JEE X AF 5T 25 S VB AR S . S SRS R] aE i 2
O RFEA T IEME BT, 76 45 il 5L 28 il T 66 25 5 1)
JERl b, 454 PA-aDO, e MLPR [ 3 S48 fb#a 3, oF
i AN TR 7™ B AECOPD #8384 9 PE 4 XU 431
Dtk — 25 B0 UE AR 5% 45 38 B Re e v 5l 1k .

2 % X B
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