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Abstract

Objective: To investigate whether monocyte to large platelet ratio (MLPR) is associated with pul-
monary embolism (PE) in patients with acute exacerbation of chronic obstructive pulmonary dis-
ease (AECOPD). Methods: A retrospective analysis was performed on patients with AECOPD who had
undergone CTPA examination and suspected PE in the Affiliated Hospital of Qingdao University from
January 2010 to June 2019 to compare the MLPR levels of the two groups of patients and plot the re-
ceiver operating characteristics (Receiver operating characteristics, ROC) curve to determine the
critical value of MLPR. Results: This study included 232 patients in the AECOPD combined PE group
and 470 patients in the AECOPD alone group. The MLPR (OR = 68.678) of the patients in the AECOPD
combined PE group was higher than that in the AECOPD group alone, and was statistically significant
(P < 0.05). Itis 0.855 (95% CI 0.827 - 0.883), and when the MLPR value is >1.04%, it has the best di-
agnostic value for AECOPD combined with PE. At this time, the best diagnostic sensitivity is 94.8%
and the diagnostic specificity is 75.7%. Conclusion: MLPR has important diagnostic value in patients
with AECOPD and PE. It has high sensitivity and specificity, and has high clinical application value.
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H E

H . ¥RITBAZLHE - Kl /MR 2 (Monocyte to large platelet ratio, MLPR) ST 18 4 FH 28 14 i i =t
PN E (Acute exacerbation of chronic obstructive pulmonary disease, AECOPD) &34 B & & 3F 4 i
¥ 2E (Pulmonary embolism, PE). 5%%: E{ESH720105E1H £20195F6 A EH R RENWBER 2
MR 24T CTPAR ESE L PERAECOPD B3, HLEHABREMLPRAKT, HLH ZAHRIERKRE
(Receiver operating characteristics, ROC) 14, T EMLPRIIEFME. &R EBFAHANAECOPDE
JHPEAEHZ 232\, MAAECOPDEE470 A, AECOPDA JPE/LEEMLPR (OR = 68.678)% T M4l
AECOPD#, HA# %28 (P <0.05), MLPREJAUC0.855 (95% CI 0.827~0.883), 3F34MLPREX
fE5>1.04%HF, XTAECOPD& HPER REZCHINE, KN KIRESKH RBFHN4.8%, CHIcREN
75.7%. %i: MLPRZEAECOPD&HPEEEHHEEMNZWHNE, HFEEBRENREELNRE, B

AR F IR LR A E -
KA

g OR S ME, FikeE, BB - R /MREER
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1. 5l

PE & — P s W s B 2 0 Ik A ZE PR [1], 170 22 U FE 38 R W, 7218 178 BH 28 1 i <
(Chronic obstructive pulmonary disease, COPD)Jt; : AECOPD % th H: &9 5 =1 [2] [3] -

Hi4ali AECOPD 5 AECOPD 4 3f PE S A AL M mg . W IfiL o PR DR HE PRI PRI, L RS 58
ER AWM D ZRESEIEA RIS, ILE T SOLIKJZ 4546 W 1 % & 52 (Computed  to-
mographic pulmonary angiography, CTPA)#fii2 PE, {HiZf & NA QIR A, X FiEsmids. B Ihned
FHEBEIEAEH, HRHEE. KL, JPR—FEE. R il TR AECOPD &3 PE 112
W73 s B

B AN E LR I BRI, ERR LR S R T B G E B REH[4]. HAE AECOPD &
T, ZBEURE AR NTEE I CRP IR, Sz gu i n] G 2 HRCE 2 MR R e gk gt [5] [6]. A
WFFLRE, MR/ SR8 2 EADR[7], /MR R EERITE BN KM/, X EERE Y
P A AEAE AR I, DRI /NB SR AR T L 2 SR IR 8] 456 DA b Sk 40 i K O ifiL /N D AR FH A SR A 7
MLPR 1B F- 7] N iFfili AECOPD B3 /& 75 PE [ RLEFHE 5

2. RS
2.1 —iRFR

2010 4F 1 A% 2019 £ 6 A &5 B K2F Mg B BE 2 i5 1) AECOPD & JF PE K M4l AECOPD £,
o] P A AR A A PR T AR . BEARNR SR MNBERE O, M. S0, CRP. PCT. D Rk
ISR BERE, R TR B2 3 R A 2 s R =

il
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PR F ISR AE: 1) (KR 2019 15 FH ZE LM 0% A 3R B 6 A1 (GOLD) [9], £ & 12 BR 2 Wiks
HER B NS EY KA G 5 1B IR A AL(FEVL)H /1 iE & (FVC) > 70%]. 2) EfEsEiAnN
HILS AN, REIGI, Bt =R PR IECE 2, 758 COPD Y7 AR W AU 2. 3) Wells
PR R Geneva P47 PE KU AT G fG. 4) 4 CTPA K& 5 HER: PE. 5) 4 CTPA #28J5Hi
LA I PE. HEBbRiE: 1) IRRERIARERE ., 2) BEE 2 AW L. 3) S2Mdkes&aE. k. <
16 J T AR AVE B AR AN PEIE SR T R . 4) WRIT RPN S . 5) A AT AT B G A PR
HRELF4ELL. Glanzmann i, Bernard-Soulier ZEG1iE, PRBETRECHE M A &GS . $.4l0 AECOPD 4144
MARHE: FFE LA EGINFRIE 1)~4) 5%, HARFEHERRbrdE T —2% % . AECOPD & I PE ZHAN A brifk:
FFEAINFRIE 1)~3). 5), FHAFFEHEBRbREHATAT— 23 .

22. MIRFG*E

Xof P ZEL R TR e PR 8 R HEEAT X IR0 4T HorP MLPR 185501 . MLPR = (A4 40 140/ Ok i/ MR -
#7) x 100% [10].

2.3. Gty

K F SPSS22.0 B A4S AR EAT Gt IR AT . FF & IES AT 25 RERFE + bRilEE(X £
S)FR, ZH IR LLACR FH SRR A t R . AR IEZS 2040 1 Th 2 BORER F A7 £ (PS0) « 7Y 437 [ #E (P25, P75)
ik, A LLEER H Mann-Whitney 558 . 70 8 T0RER - ARSI (H 4 L)k, ZH IR AR A Pearson o2
5. P<0.05 NZERAGIFE L WA= LR, 1HHEIL OR K& 95%E F X AR £ F &
Logistic [ J94>#T AECOPD & Jf PE fISZ 2[R 2. KA ROC M ZE ¥ A S Fe br Xt AECOPD £ I PE
MR, FETHE R L) AUC 3T 20 5 S E R P 5 CTPA 45 AR L.

3. &R
3.1. —RANDH

AECOPD & JF PE K #4fi AECOPD SBE7EVEN . ERE . WO s AERE. &8 . & JFmii
EIHPERIG . AR A S B I . BRI AR 25 s . BEAE O NUEERERG S T Z R ST
. 1 AECOPD & Jf PE 2 345 BEA: DVT Ji s & 8 i all AECOPD FHEEIG 2 H R B G2 E ) (&
1, %2).

Table 1. Gender of patients with AECOPD alone and ACOPD combined with PE
g2 1. B4 AECOPD K ACOPD A3 PE EBH 45

4531 AECOPD AECOPD &3 PE P18
PR T 298 138
0.35
PR 172 94

Table 2. Past medical history of patients with AECOPD alone and ACOPD with PE
3% 2. B4 AECOPD & ACOPD &3 PE BHEBIERE

FEAEIR Hi4li AECOPD 4 AECOPD & 3f PE P

W A 58 291 (62%) 156 (67.2%) 0.19

JIE fie 72 (15.3%) 31 (13.4%) 0.56

A R K AR 51 (24.5%) 157 (75.5%) <0.05
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Continud
B I R 91 (19.3%) 43 (18.5%) 0.87
& I 268 (57%) 115 (49.6%) 0.88
A ITHE R 77 (16.3%) 30 (12.9%) 0.28
B IO T 285 (60.6%) 130 (56%) 0.27
18 1 P AE g 58 (12.3%) 39 (16.8%) 0.13
BORAT: R i ik I A s 52 28 (8%) 10 (4.3%) 0.47
WEAT A 225 52 25 (5.3%) 6 (2.6%) 0.14
A O U B 75 52 45 (9.6%) 13 (5.6%) 0.10

3.2. ImpRIEHR

S 702 B B BEAT IR R A0 AT, 45 5RA0F : AECOPD 4 Jf PE 411 D 3Rk, HAZ4m it %L, CRP.
PDW. MPV. MLPR & T84 AECOD 4, % m4tit5% & (P <0.05). AECOPD &7 PE itk 24 il
T8 MRS RIS PLR K /SR /7k B 4T i L 54 T B4l AECOD 41, Z R4t (P <
0.05). FALEAMER. OF. AgiMit$. PCT. PH. PaO,. Sa0,. PaCO,. HCO;. BE Lt#;, #57

TGiit 2= (P > 0.05) (W3 3).

Table 3. Single factor analysis of clinical indicators of patients with AECOPD and ACOPD combined with PE
2 3. B4 AECOPD K ACOPD &3 PE BEIGKRIEIR R E R LEER

b AEC(Cr’]PEfZ')"T‘ PE %‘nﬁ e vzl p
F(R) 72.63+8.70 71.66 +7.80 1.487 0.137
LR (RIS 91.40 +19.93 89.61 + 17.80 1.207 0.228
4 A (*10°/L) 9.61+1.16 9.77+1.14 -1.815 0.070
WREATE(*10°L) 0.98 £0.12 1.02+0.13 -3.520 <0.05
BN B (*10°/L) 0.81+0.15 0.77 £0.14 3.069 <0.05
I /MR (*10°/L) 247 (180.5, 329.25) 323 (232, 402.25) -8.005 <0.05
R/ $(*10°/L) 68 (58, 75.75) 80 (70, 90) -11.899 <0.05
MPV (fL) 9.4 (9.3,9.5) 9.6 (9.4, 9.6) -11.507 <0.05
PDW (%) 11.1 (10.7, 12.0) 10.8 (10.2, 11.5) -9.972 <0.05
CRP (mg/L) 20.7 (17.4, 23.3) 16.6 (14.3, 20.0) -11.195 <0.05
PCT 0.32+0.11 0.33+0.10 -0.798 0.425
D A& (ng/mL) 5590 (5101, 6058) 2277 (2063, 5516) 6.355 <0.05
PH 7.42+0.04 7.43+0.05 -1.726 0.085
Pa0, (mmHg) 67.84 + 4.47 67.22 +4.39 1.758 0.079
Sa0, (%) 87.19+4.21 86.97 + 4.47 0.617 0.537
PaCO, (mmHg) 35.61+4.13 36.21+3.91 -1.862 0.063
HCOs- (mmol/L) 23.09 £ 1.69 23.03+1.74 0.369 0.712
BE (mmol/L) 0.13 (-1.83,1.97) -0.16 (-1.92, 1.89) -0.613 0.540
MLPR (%) 1.26 (1.16, 1.36) 0.79, 0.97 13.940 <0.05
PLR (%) 25.26 +9.83 31.45+11.35 -7.100 <0.05
KA/ - ik L 4 A G 2 (%) 6.64 (5.66, 7.71) 7.61 (6.6, 8.75) —7.457 <0.05
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W HUEA K KT A Gt 2 7 R FRIEAT 2 K Logistic [FH 4. 458 E7R, D % 4£&(OR = 1.000).
CRP (OR = 1.309). MPV (OR = 0.040). PDW (OR = 3.330). MLPR (OR = 80.680). %7 DVT (OR = 19.360)
f& AECOPD 4 JF PE fUfER: N &, KIfil/MRiH%L(OR = 0.909)/2& AECOPD &3 PE HIfRY' A&, H4it
27 (P < 0.05) (W7 4).

Table 4. Multivariate Logistic regression analysis of patients with AECOPD and PE
% 4. AECOPD &7 PE BERIZE R Logistic Y3534

AL B SE Wald P OR 95% ClI

D —Rik 0.000 0.000 17.325 <0.05 1.000 1.000~1.001

IR ELE T4 -1.963 1.266 2.402 0.121 0.140 0.012~1.681

R A 0.187 1.115 0.028 0.866 1.206 0.136~10.722

CRP 0.282 0.043 42.070 <0.05 1.325 1.049~1.241

iR 0.001 0.010 0.008 0.929 1.001 0.982~1.020

MPV -3.169 0.400 62.658 <0.05 0.042 0.002~0.513

KA R T4 -0.096 0.044 4761 <0.05 0.909 0.834~0.990

PDW 1.155 0.193 35.746 <0.05 3.173 1.670~3.842
MLPR 4.229 1.076 15.452 <0.05 68.678 22.292~394.171

PLR -0.092 0.098 0.892 0.345 0.912 0.753~1.104

KA/ NR/K EEL 4T A 0.451 0.370 1.489 0.222 1.570 0.761~3.242

B IR KA 2.963 0.603 24179 <0.05 19.360 7.287~28.650

fiiH] SPSS, LL AECOPD & Jf PE JRASAEHE, 734IBL MPV. PDW. MLPR. Kifii/Miit#. CRP.
D Rk, BEAE DVT X 7 Wit N 645 & iH 5 AUC, Af L MLPR HA B2 Wi fE (5 5), MLPR )
AUC 4 0.855 (95%Cl 0.827~0.883), iZWifMEAEH 4, 24 MLPR > 1.04%0, %f AECOPD & Jf PE f &
FEIZWE, SEET RS2 B R BN 94.8%, 1ZWiFF TN 75.7%, 2953845 0.705, F ROC £k
WR(E L), RIEFHA BRSO RBE. FRE, WA RE.

Table 5. ROC curves analysis of risk factors
5. BERERMIZHE ROC B 2T

For e A% i AUC SE P 95% ClI I SH1H REE e RS =E
MLPR 0.855 0.015 <0.05 0.827~0.883 >1.04 94.8% 75.7% 0.705
PR R 0.776 0.018 <0.05 0.741~0.801 <76 78.8% 58.7% 0.375
D %tk 0.738 0.020 <0.05 0.700~0.777 >4852.2 87.9% 59.8% 0.477
CRP 0.709 0.021 <0.05 0.668~0.750 >16.95 82.8% 54.5% 0.373
MPV 0.672 0.022 <0.05 0.630~0.715 >9.5 77.6% 58.5% 0.361
PDW 0.649 0.022 <0.05 0.607~0.692 >10.7 80.2% 46.8% 0.270
49 DVT 0.784 0.020 <0.05 0.745~0.824 >0 66.7% 89.1% 0.568
4. g

B E e W AECOPD &3f PE S5 h it B BTher, HEAES 2R ZHR
ZRWA[5] [11] [12] [13]7E A HAzz 20 ffo AN B 20 Bl o] e Bh T4 & PE DVT RO RRHLEE W RE4n R : 1) PE &3
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(G A B AZ AT M AR ) SRAZ A0 A 1) 4 ML b R B R T, [FIE AR IL-6 R TNF-o KPR 32 6l
T, ] RRIE L PR 40 B A T B HE A0 A 1E] 6 B 4> -1 (Intercellular cell adhesion molecule-1,
ICAM-1)F L8 40 B RGBT 23 7--1 (Vascular cell adhesion molecule 1, VCAM-1)7E A (IRG B 2012635 , T %6 B
GrF R LA A A0 ORGP TP B BE, SR MLERAS, JER T /MR R R S Ik AR T G 2) i
1T 1 0L 25 K I S B 4 0 L A I [13] B AZ AN i A A2 2 A IR 1 R BRI, 1T 2L 23 IR S g
PRI R TG R

Figure 1. ROC curve of MLPR
[l 1. MLPR ROC %k

Ve A A R RN S RE 5 IR AR B RAE — ) 5 — AN LR MR - BRI B, BT
AL - /MRCERER . /MROT DLdE POk S A B AR P kR R R Ak 1
(Leukocyte receptor P-selectin glycoprotein ligand 1, PSGL-1)45 4, {EHF 7RI 5 RIS & F i AR
SE[14]0 /B 35 A6 B AZ 4 - (/MR A SR EE L C B 22, Bournazos 256 A IHF AR BA[15], &1k
I /NBR AT DA 3E ERAZ A R AR SE S S, $ LA 9 2 b SORE R Tk, i — (R AR T B

T I /N () A5 Th e 5 /NSRRI S TEAH G, I /ISR 110 5 3 5 5 R o L AR 98 o i 344K
BRI A KL /SR P % P B vy, A ML/ IR R LR ST T R I MR AR B A B B 2, WS LR LA
A P R 1 B v s S LI A Vg L AR 58 A o, /N T BB BRI RR TR 22 1) 5-72 e « ANHIE 7 AECOPD
& IF PE 4R KM/ IS I B IE, HREASIFEE L, %8N AECOPD 3 7k N 7775 K 0E SN,
M NBGEAY, TR, (HE I PE B T /MRS 5 AR TS, SO A0 L s B, i /MR
SR P I A AR SR, ORI /R T BRI T O B 2 o X 5 B AR A 9 45 AR A

5. &hig

2: FRTiR, AECOPD &3 PE B4 B4 AECOPD H H A %5 v 1 BA k% 4 M i 5 A% AR A R I /AR
T, M MLPR 5.4 AECOPD B34 T i, & rl Re e BBl AECOPD & & &3 PE WIfa 5. {8 .
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