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Abstract

Objective: To dynamically monitor the neutrophil/lymphocyte ratio (NLR), red blood cell volume
distribution width (RDW), and C-reactive protein (CRP), and N-terminal pro-brain natriuretic
peptide (NT-proBNP) in patients suffer from chronic obstructive pulmonary disease (COPD) with
pulmonary hypertension (PH), and to explore its application value in COPD with pulmonary
hypertension (COPD-PH). Methods: A retrospective analysis of the clinical data of COPD patients
hospitalized in Qingdao University Affiliated Hospital from January 1, 2018 to June 30, 2020, was
performed to estimate the pulmonary artery systolic pressure (PASP) through cardiac ultrasound
within 24 hours after admission. 105 COPD-PH patients were selected (PASP = 35 mmHg). Ac-
cording to PASP results, the patients were divided into mild PH group (group A, 30 cases, 35
mmHg < PASP < 50 mmHg), moderate PH group (group B, 37 cases, 50 mmHg < PASP < 70 mmHg),
severe PH group (group C, 38 cases, PASP = 70 mmHg). Early morning fasting venous blood was
drawn on the first day of admission, the third day of admission, the sixth day of admission, and the
1 day before discharge to detect the difference of NLR, RDW, CRP, and NT-proBNP before and after
treatment, and observe its effect on COPD-PH. Results: The values of NLR, RDW, CRP, and NT-proBNP
on the first day of admission in groups B and C were higher than those in group A. The values on
the 3 day of admission, 6 day of admission, and 1 day before discharge of each group were signifi-
cantly lower than those on the first day of admission, the difference was statistically significant (P
< 0.05), but there was no significant difference between the NLR values of group C on the 3rd day
of admission and the 1st day of admission, and the values on the 6th day of admission and 1d be-
fore discharge were compared to the first day of admission, the contrast difference was statisti-
cally significant (P < 0.05). Conclusion: NLR, RDW, CRP, NT-proBNP have the characteristics of
quick and easy detection, and with the increase of PASP in COPD-PH patients, they tend to rise, and
they all decrease significantly during the treatment process. They can be used as evaluation indi-
cators for treatment effects and prognosis.
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1. 5|8

18 PE [ ZE M il 03 (COPD, 18 BT ) A& — o 7™ J i 5 N MR RE (18 1 S, LRI SR R A TE 1Y)
AR SZ SR FIAE L IR 22 Gusitk, ™ E A HRE AT R R I, IR AEEE (1], Hh I BN s i
FERFFC A A R, 20 2 K PL BN COPD &5 % A 8.6%, 40 % LA ABE COPD B R =ik 13.7% [2].
bi& COPD JifEnydt e, M nl th sl ik H ) BT &, e ml ik e Ao o FEbE R, — 2 i vk
AT AR D b dn b MR 55 96 B 40 B ) EEAE(NLR) « £0 4B M AR AR 20 A5 %5 FE(RDW). C J N 2K 4 (CRP)
T8 R A it i B K BT AR (N T-proBNP) 23 Fifi 2 A8 4k, SR HIX 6 R 2 (1 3 A AR AR NS BRI & 9 it 30 fok s e
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2. EMEFE
2.1. MREMR

IEHUE 2018 4 1 H 1 H % 2020 4F 6 H 30 HAETH 8 K5I8 R FeAE R ) COPD &3 MG /K Bk, il
TENBEIG 24 /NEF O IERE AT A4 S, X 105 i) COPD-PH 38 (LB A A 45 57K PASP > 35 mmHg),
SR —RTORE, BAEER. M. S, E AR BEA SRS, JERI R EERE his £ 450 EH:
WCEEAHRIG IR B RE . SANARHEN: O Fride g RF& A R 2 2 W 27 73 2 i 1Y) (1 v BEL 8 P i
WIZIGTEFE (2021 FFEITHR))Y 2 liikds: @ RI7ENIEaRE. HUIRy EaRar, Wl e, &
BRI ) K LS 20 B FEAR A SR AE AT USSR SRR YT s BRA IR 2 AR FI(SABA) ML
RUHIREEZ5Y)(SAMA): S5 AL M N B I IRKE B B B0 R BURNATT , Bha Wik . e fig i A
FRBHCT-, PEAG ARG IF0E, RAIRIT: @ MBihsERI . itE I B, DAL I PR R IR 5256 = 45
WEE, WUSTIEZY. WER. HBRbRdEN: © HERBR AR R ME PH. 0. gr4ith. 4540
LRI MR ZE o V7% B Pt 45 A 5 LA O I B I s 3 B8 s HIRBRAFAE S e dl G 5 IR ME BT . AIDS
FASAMRAIRE B FUMR B @ HEBRIMIK T A BoRH R 8 o 1RG0 AT R e A0 B2 A ikt

22. ARFZE

2.2.1. PASP JEF5 3%

EH 1 A 8 P R I e i [ — 28 5 R £ 22 5 it S 0CEA T B P A A, AR 2015 4F ESC/ERS il
Sk R i2ia e, RIS O =R SO i 22755 PASP,  Jilish ik s e (PH) 2 Wibr#E )y PASP
>35 mmHg, R¥E PASP 45 5o¥s 520 N PH 4H(A 41, 30 f9l): 35 mmHg < PASP < 50 mmHg, ¥
PH 4B 41, 37 #l): 50 mmHg < PASP <70 mmHg, & PH 4H(C %41, 38 #l): PASP>70 mmHg.

2.2.2. FXKIGFIEFRINE 5%

T B ANBLRr 2B s 1, IRl FNBEEE 1 dv ABEsE 3d. ABEsE 6 dv HHBTaT 1 d
HHGE S A IEE KL, 2 h PYIERS, 3053 b P b 20 A /obk 0 ) EU AR (NILR) < 2040 A4 AR 3 A5 5 £ (RDW)
BUE KL E 5. C N A (CRP)EUE 23 A ity I B AT AR (NT-proBNP) AR - L rp v bz 41 g 466 XL
(NEUT). #WELAIHEDLY). RDW FE T zZ040iE 22750058 CRP 3T BT bbby B A5 7R 52 R K
2 R C RPLE FA AN NT-proBNP T4 bh ik R H 4% [E Koche Diagnostics GmhH A2 7= (1)
S I B R AT AR IR R 6, 2 IR A Bl A2 R S A T SRS
2.3. GeitFAbTE

N SPSS 25.0 BTG 0. ERBEBIESOMKE X £8 £, HIAILLECRA t 5656, JF
IEAARHIN L MORYE 7, AR ELBER FRR ARG 56 s 52 Mk VORI T EL R 2 K56, =4 ek DL 4H ]
EU IR FH B IR 367 22000, A5 AR LU B 25 5, 5 2555 R LSD #E— B L%, 77 ZE A 5533E1T Welch
B IEJG R H Dunnett T3 AT LLE. LA P <0.05 NERA G HE Lo
3. 5§

A, B. C =HEH —RKERXT

SHABEEMER . EE . BMI. B SRGEE Y RS ME . SO BERE) . WO s G sy T %
S 2EE (P> 0.05), WEE 1 iR,
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Table 1. Comparison of general data between groups A, B and C

% 1.A. B\ C Z{R4HE—ARERIXTEE

A fﬁﬂ%fgf%]/iz) R M Tﬁugiﬁ%%:) mg%ﬁﬁ) wugg;ﬁ%) WJ;’JL;I%T:) mgf;/zﬁ)
ARREE 30(19/11)  655+82 239(7.1) 30(18/12) 30(9/21)  30(7/23)  30(18/12) 30 (11/19)
BHE  37(23/14) 647+7.1 24.7(5.9) 37(1522) 37(1027) 37(9/28) 37(19/18) 37(15/22)
CHEE  38(20/18) 63.9+6.3. 24.6(6.7) 38(20/18) 38(11/27) 38(1028) 38 (21/17) 38 (16/22)

P{E 0.51 0.16 0.22 0.93 0.61 0.55 0.23 0.33

2) NIEIHA] A =4 NLR s T H

A, BANLRHENFES 3d. ABis 6d SABEEE 1 d XL ZERIHF IR (P <0.05), HFE
A1 dSABRSE 1 dXHERGEES TSR (P <0.01), 1M C4HNLR BUEABES 3d 5ABHE 1dX)
b2 R G (P > 0.05), A 6d. HiBtar 1 d 2ES5 AP 1 d WA il (P E5
W4 0.03. 0.01), 1% 2 iR,

Table 2. Comparison of NLR ratios between groups A, B and C at different time points
% 2. A B\ CHHETERIE S NLR EEAERSEL

5 1d 3d 6d B i PfA 1 P{A2 P1{H3
ARRE 8.03+2.2 6.12+23 5.12+2.1 3.16+1.9 0.04 0.03 0.00
B ¥ 8.64+1.8  7.89+2.1 580+£24  4.07+3.6 0.04 0.02 0.00
CHE 927+2.1 8.76+34  6.78+35  429+33 0.06 0.03 0.01

VE: PAE 1 AANBEEE 3dXTEEABEEE 1d, PAE2 NAFBESE 6 dSFTHUEABEEE 1d, PAE 3 AHBEET 1d XTEEARES 1 do

3) AN[FIR ] 25 =41 RDW $U{E &% & 5 bt

B. C 41 RDW ¥l 2 7y b+ A 41, AL B. C =4 B 3d RDW $E M /L S5 AN 88 1d
XF 2 G5 (P > 0.05), TIABEE 6 dv HIBEAT 1 d 28515 AREE | d Wb 2R EA S %5E
(P <0.05), n# 3 iR,

Table 3. Comparison of RDW values and percentages between groups A, B and C at different time points

%< 3. A\ B, C 8 [ERTE = RDW HER B 2 EExTEL

) 1d 3d 6d tH B A P1E 1 P12 P1E 3
A: (fl) 44.6+27  435+26  421+20  413+1.6 0.07 0.04 0.02
(%) 14.1+28 139+1.7 13.6+2.4 124+1.7 0.09 0.04 0.01
B: (fl) 46.1+£29  453+22  426+19  417+22 0.08 0.02 0.02
(%) 152+3.2 142+2.7 13.7+2.1 126 +2.2 0.06 0.04 0.01
C: (fl) 486+3.1 46137 44224 42227 0.07 0.03 0.03
(%) 151426 147+1.9 13.9+2.6 13.1+2.4 0.08 0.03 0.01

VE: (1)’ RDW ${H, (%) N RDW EH ok, PAE 1 WAL 3 dXFHEARESE 1d, P 2 AABESE 6 d XTEEABESE 1 d,
P1E 3 NHFERT 1d SFEEAREE 1d.
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4) A[FI H] A =40 CRP 0{E . NT-proBNP e X Lt
B. C 41 CRP. NT-proBNP “F¥JEZET A4, A, By C ZHANFESE 3 d. AR 6d. HBERT1d
S NBESE 1d 52 RS BA Gt 2R (P < 0.05), WIEE 4 FiR.

Table 4. Comparison of CRP values and NT-proBNP values at different time points between A, B, and C groups
F 4. A\ B. C4HEF[ERIE S CRP #{E. NT-proBNP Z{Ex}tL

1 1d 3d 6d BT P1E 1 P2 P{A3
A: CRP 138+10.1  105+8.6 82+7.5 6.4+6.3 0.04 0.01 0.00
Nt-p 884+456 698461  487+319  356+413 0.02 0.01 0.00
B: CRP 154+9.8 127+87 10.5+9.4 7.6+7.9 0.04 0.02 0.00
Nt-p 987+345  856+378  656+302  401+298 0.03 0.01 0.00
C: CRP 179+112  143+99 108+9.8  87+10.1 0.04 0.01 0.00
Nt-p 1047 £226  892+335  711+452 507 +306 0.03 0.02 0.00
H: PAEH IANBESEE 3d XWTHUAREES 1d, PAE2 AABEE 6 d XL AREEE 1d, PAH 3 HFEAT 1 d HEABES 1ds
4. i1ig

COPD 2 Jg Py N B 1) Wgeds, T 22 2030 4K o 55 DU A7 B0 % i 150 [3], AR 45
iy BRI PEAEL . NAZRAERE, COPD MPi#E TAERH ™I, COPD H3# K
BRI IR . REEG . QM BIRFERIARENU A 5] R R e R OB, SRR R,
PR A AR L BT RETURE . IPEERRE 3G, & S EUMBNIK & (PH) [4], #EfT B AV s i
O R AA Lo 38, I RAETRYT I FE i @ R R UK 7 EARGER 4R AR COPD-PH R85 15 10t J&
F A

H A&t % COPD-PH & L FIBIF 52 7 SR AN 1t SOE 2 T BUM S Wi « 158 5 58R1 PH 1) 32 22 [A]
FK[5][6]. BA = SEUN R MR, AR RSN, B>, SEUmME Y, BARECRG T nT
FEAEKEN SR T 2P A R BN @B VG S R 2 5 — RPN B AR B AR . R
KEFE PH [R5 2 Hh a6 i L Yo PR PE (7], 9 ik v A i i /65 60 88 17 252 2 BERLAL A1) AN S P 3 400 L )
TR RS, LR I R L 8 1k 4 (3 YR (8], NLR AR A IR AR 5 3K HL I F %,  #5 J rh ks 4t i A
IRELAN X P AN A, S T AL PR 4 R b B 4 TR PR A, LA H s G sl
GRS, R T R, RIS D RE A2 B SO A RS, ATIAE NLR (s e 2.
JEAESRAE FEAE S NLR 7EVPAR Ttk iR« o U B Tk P s AN 2 ke 2605 15 S T g AT — s i
#, PN R — PR A RUR B RE S B HE bR, CAWFFUIERE, NLR Af{EA T PH IS FBL, HF
SREAEETT AR i 22 AL X EERBE[9]. CRP IHUA SORERBUBCIRAS TR AR, H BTSN R RGRAER
WEMZ—[10], AL, RIEMMLHE U C RNMEH. TNF-a. PDGF 5 AJ BLH2 5 0 il 0 k1 L
YT AR Bt 30 bk A Bz AL, AT SO ML B [11]. RDW o S 2L A0 B AR AR R /N A8 e R S 4L
COPD HH M TWR R4 0 R IR GAER R IEF A&, TR DERKRSWEHERM, KT
R ) L 90E B S e B LT A AR R A 4, AT S5 RDW ([ FHR[12] [13]. JT4E—Lewf 70 kB, Mlishfke
FERAERT, i i BE T (G N 5 & S bk D BT, Ak InE 1A O A, A O R BEE EA E
BESK A Iy, AT LR O = LA i K B4 i NT-proBNP, IfiLi% NT-proBNP KV 5 PH F2 A il 5 55
PIFSE[14] [15].
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AT RKIN, COPD-PH B iz ik AR A 5 B, Fkd. BMIL. BEAE G & G S m i E
TV REPRIPE) WO SE . RV sEE I ARG M. {H By C 41 NLR. RDW. CRP. NT-proBNP APt
1 dEESIET A4, R COPD-PH BFHTEIRTT AT IBINK LR AR, A SEE MR, SANP
H3d.6d HBEHT 1 d BUE S5 A 1 d xf Ee4e RHR 70 & e AR W R PR AIC, 257 it 2= (P < 0.05),
fH C 20 NLR LLEAPBEEE 3d 5ABEEE 1d XS it 25 (P =0.06), MIAFEEE 6d. Al 1 d Bi S
ANBREE 1 d X2 FE it (P AES 314 0.03. 0.01, 34 <0.05). #tbfENr, NLR. RDW. CRP It
ZTUAREA AR bR 1E COPD-PH 835 fili 2l ik i Fi J2 R i ke 21 26 BEAE Y, T 5 7™ B A FE ) PASP $f 54>
5 RVEIRZES R IEAK . NT-proBNP 4 A i £ A0 % Dy BEREAS ) A Mhn B4, IR B H T O3 /i
Wr. XU R H, NT-proBNP /K-F-BE% PASP ﬂ%‘ﬁﬁﬂ%‘, ﬁﬁﬁiﬁ%ﬁﬁm%w& UiBH NT-proBNP
KW IZE COPD-PAH H 05 1 L-Al S 697

5. &hig

224 BiR, AWFAIA AN NLR. RDW. CRP. NT-proBNP M PUIiHs kR EA KM RAE . FE S, IF
Bi& COPD-PH &3 PASP Jh& 2 &R, nIENRIT K HUGETENTERR . ARBTFF PASP & AR H A O
TR SRR, A7 — iR 2, DI B R RN 7RG A 2 - 04547 5 COPD-PH 125 & .
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