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TEE: BB KD E R ZE M 5 (COPD) R A S E I P9 2 -1 (ET-1) . C W 2R (CRP) I N-7K 3 A5 84 K i 442 (N'T-
proBNP) ZKF-, 77 HLl COPD & FH il sl ik i e (PAHD G IR B . A3k A0 A 20184F 10 H % 2021 4F 10 H #E- B o =7
R R R BE 232 1R 9T R 1 COPD i A 114 461, AR 985 A2 5 & PAHKEE A 43y COPD 2H (n=72) F1 COPD 5 1l 3l ik & He
H(n=42) . 4> H ZES BT 40 (WBC) (LT AL (RBC)  ILZT AR 11 (Hb) | rfv PR 40 6 90k T 4 L il /M 2 20
FIAR B IRET 220 i LT KT, 5 MR 200 -5 96k B 400 A B A (LR ALt/ -5 9k EL 40 LB (PLR) o i S 24T 43
FE M FLAR KT, HE Ak 2% K 2 WK NT-proBN P 7K S FI DG G328 W R B0 A CRP ATET-1 F7KSF . A5 COPD & - fifi
Bk R LR & R 22 30 B4R AE (ROC) T 28174 CRP \ET-1 I NT-proBNP Hilill COPD 45 3 PAH WY I IR (H . 45
£ COPDAIF PAHA Y COPD ZHAH LG, Wk L AH M AN [ AR /KT B, NLR \PLR . D-—3R4K ML ILET FLEZZK T 15/, COPD 45 3F:
PAH £ NT-proBNP[ 523.25(184.20, 1 460.36)ng/L.] .CRP[ (45.47(30.47,78.21 )mg/L] M ET-1[ 1 425.25(726.41, 1 820.14) pg/L],
7 T COPD #H[523.25(184.20, 1 460.36)ng/L . 14.21(5.32,25.81 )mg/L..752.58(501.32,814.72) ng/L ] , 20 [i] lL 45 2% F A G it 24
X (P<0.05) . ZH R logistic [l 144347 & 75 NT-proBNP , CRP F1 ET-1 7K V34 1 S 5% Wi COPD 45 Jf: PAH (1) fa [ H 2R (P<0.05) .
NT-proBNP,CRP Fl ET-1 8446 U 50 COPD 45 Jf PAH By 1148 F T A4 0.92, K T NT-proBNP . CRP Al ET-1 #4 Bl 0.77
0.78 F10.86(Z=6.25.5.96.3.96, 4 P<0.05) . #if NT-proBNP CRP HI ET-1 /K4 H1/E COPD & 3 PAH Bk 7 fEf6 I 2 L 1 &
T COPD £ 3 fili 20 Jik v A4 s PR (s = B G
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Expression levels and clinical value of endothelin-1, C-reactive protein and N-terminal
pro-brain natriuretic peptide in patients with chronic obstructive pulmonary disease
and pulmonary hypertension
ZHENG Yuanqing,LI Xue,ZHANG Qian

Author Affiliation:Department of Respiratory and Critical Care Medicine,Pingmei Shenma Group General Hospital,
Pingdingshan, Henan 467000,China

Abstract: Objective To detect the levels of endothelin-1 (ET-1), C-reactive protein (CRP) and N-terminal precursor brain natri-
uretic peptide (NT-proBNP) in peripheral blood of patients with chronic obstructive pulmonary disease (COPD), and analyze the clini-
cal value of predicting COPD complicated with pulmonary hypertension (PAH).Methods A total of 114 stable COPD patients who
were treated in Pingmei Shenma Group General Hospital from October 2018 to October 2021 were enrolled. The patients were assigned
into COPD group (n=72) and COPD complicated with PAH group (n=42), according to whether they were complicated with PAH. The
automatic hiochemical analyzer detected the levels of white blood cells (WBC), red blood cells (RBC), hemoglobin (Hb), neutrophils,
lymphocytes, platelets, monocytes, albumin, total bilirubin and serum creatinine, and calculated the neutrophil-to-lymphocyte ratio
(NLR) and platelet-to-lymphocyte ratio (PLR). The blood lactate level was measured by blood gas analyzer, the level of NT-proBNP was
detected by electrochemiluminescence immunoassay, and the levels of CRP and ET-1 were detected by enzyme-linked immunosorbent
assay. The risk factors affecting COPD complicated with pulmonary hypertension were analyzed, and the receiver operating curve was
used to evaluate the clinical value of CRP and ET-1 in predicting COPD complicated with PAH.Results Compared with the COPD
group, the levels of lymphocyte and albumin were decreased, and the levels of NLR, PLR, D-dimer, serum creatinine and lactic acid
were increased in COPD group combined with PAH. NT-proBNP [523.25 (184.20, 1 460.36)n g/L], CRP [45.47 (30.47, 78.21) mg/L]
and ET-1 [1 425.25 (726.41, 1 820.14) wg/L] in COPD combined with PAH group were higher than NT-proBNP [523.25 (184.20,
1460.36) ng/L, 14.21 (5.32, 25.81) mg/L., 752.58 (501.32, 814.72) pe/L] in COPD group, the difference between groups was statistically
significant (P<0.05). Multivariate logistic regression analysis showed that increased levels of NT-proBNP, CRP and ET-1 were risk fac-
tors for COPD complicated with PAH (P<0.05). The area under the curve of the combined detection of NT-proBNP, CRP and ET-1 for
predicting COPD complicated with PAH was 0.92, which was greater than the 0.77, 0.78 and 0.86 of the single detection of NT-proB-
NP, CRP and ET-1 (Z=6.25, 5.96, 3.96, all P<0.05).Conclusion Increased levels of NT-proBNP, CRP and ET-1 are independent risk
factors for COPD combined with PAH, and the combined clinical value of predicting COPD combined with PAH is higher than that of
single detection.

Key words: Pulmonary disease, chronic obstructive; Pulmonary hypertension; N-terminal pro-brain natriuretic peptide; C-reac-

tive protein; Endothelin-1

12 P FH 2 14 Jili 2% 995 (chronic obstructive pulmo-
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B, RWHUE 2, 2 W5 AR AU 2~5
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COPD 5 A\ 114 491, #2495 A2 75 & JF PAH R A
43 A COPD #H (n=72) F1 COPD 45 7 PAH £ (n=42) .
P2 T] — i I R 8 RL 38 22 ) G ik 2 B (P>
0.05), FHLA AT Fetk, WL 1. 8 A BT 3 Jd X o
TR B RE R A AR AT A (R E A2
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1.2 PNTNHERRARAE  IASRIE: (1)COPD YR ARY
WA (12 Pk BH ZE P il 9 1206 48 B (2021 448
PO )5 (2) PAH 2 Wi A5 & ([ il 3 Jik 5 e 12 Wi
536781 (2021 FEOY o HEBRBRE: (1) A I T
TV SE RO I O IR AR 5 (2) il & B 5
REL il 14 Bt 6 R P il sl Bk e 2 5 (3) St g
Jits 29 ok PR 96 AL PR TR 5 (4) AT PR 26 53000 PAH
(5) A7 Jili 350 g e sl HL A R 18 N 5 (6) A& 3 S0
N W AP NS

1.3 Ak ABE RAE K0 10 mL, LA
3 000 r/min A4 34 250 10 min, S MW . 4 A 3h
A AR S AT ASCRE DU 4B (WBC) (ZL 40 B (RBC) | IfiL
ZLER 1 (Hb) L rpetr 20 i ok 2 40 6 | o /DN | A%
AN R R IBLT R R U K A
7 240 Jf 5 9 B 400 B (NLR) AL /N A 55 9 B4 440
MLEGAE (PLR) o i3 A 2 1 LR 7K F-, H Ak
22 R N A P 1 A ) 4 3 2R g ik 44 PR K (NT-proB-
NP ) 7K - 1 i B B 928 W2 By 38 9 Az I CRP T ET-1 Y
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1.4 Fit=ZFFiE W SPSS 21.0 B Ak 4714814
B, IES A AR DL % = s F6oR, 41 8] He 8k ]
ST AEA K25, A IE S AR RA M (P, Py) L2
() LU 35 R FHRR AR 56, T HB07 RE LB (%) Fem , 41
] A 2R Y R 36, 300 logistic 22 R [A] 15 For-
ward : LR 4301520 COPD 4 3 PAH B %, %
Z A BAERRE (ROC) Hh 26 3P4l NT-proBNP . CRP
FTET-1 #U0 COPD 4 Jf PAH MY IR IR &, Bh £k
T AR Y U AR F Z K, DL P<0.05 N 2 5 Si it

2 #R
21 WWAHBSLIEELMIEIRALER COPDAIF

PAH 415 COPD ZHAH Fb , bk B 41 g A P 26 1 7K F R

fiX,NLR \PLR \D-—2{& NT-proBNP . Ifil JLEF \FLER |
CRP FIET-1 K-35, 48] b 22 S A Geih2# i X
(P<0.05), L3 2,
2.2 Tilogistic % E & [E 35t &M COPD & ¥
PAHWEZ VUFEITHANERAGRITFEX
R 2 F AR R F AR AT A A B b
A (FREAR=1, IEH /A m=0) i/ (B8 =1, 1E%/
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(PLR>162.05=1, PLR<162.05=0) . [1 & 1 (& k=1,
IEH IR IN=0) \D- "R (M n=1, IEH /% K=0) .
NT-proBNP (34 fin=1, 1E % /M A% =0) | ifiL ILEF (3% fin=
1, IEH AR =0) FLIR (34 in=1, 1E % /K AK=0) .CRP
(B8 fn=1, IE#/FEAK=0) \ET-1 (3 hin=1, 1E % /K=
0),COPD & Jf PAH R IR ZE &t , A Z K % logistic [l
PRI of 434 578 NT-proBNP , CRP Fll ET-1 7K - 4%
hn ok 5% W COPD 45 I PAH (9 4 57 16 |6 [F &% (P<
0.05), i3 3,
2.3 NT-proBNP. CRP #1 ET-1 i ill COPD & 3
PAHHIGEFRME NT-proBNP Hiiill COPD 45 Jf PAH
() R R 0.78 K5 57 B4 0.71, 4T {H 458.63 ng/L,
HiZE N F10.77, CRP Il COPD 4 Jf PAH 1) R i
JEN 0.74, K55 58 0.70, KT {E 38.62 mg/L, HZE T
i F10.78., ET-1 T COPD & 3 PAH () R 8% Hy
0.86, FF5F A 0.81, #KTE 1 132.65 p/L, £k T 1A
F10.89, —FHBLA KM M COPD A Jf PAH 1) R L
JE o 0.88, 5 R 0.83, i £k F i FL0.92, = HHk
A% COPD 4 PAH (M A {4 25 T NT-proB-
NP, CRP FI ET-1 % Bl 4 ( 7=6.25.5.96 .3.96,
P<0.05) .
3 itig

COPD 2y 4> Bk 8 K B 97 67 #1, A8 T2 % R0 & 0k
R TS COPD R A AT SR 2
B ok B 7 S AR SR ILAE | 5 e T2 IS R I 4 s
Fhi o IR F, COPD g A 32 30 4y W W2 PRI XE | 2z Wik
WS, " E RS AR 1 B . COPD & 9 PAH (1) ML 7Y
FEAIE AL FE il 7 BEL ) 35 0 5 R A O B I RE AR 4
Ji I A R A A AR Y PAH T S 2R AL N
JEE LT 2 A R VR 0L P R 200 R R B L4 L 3

R1 REH COPD 114 61— BTR AL

13 ol AE(CE, I, BMI(kg/ i/ BEDRE/ =E TN/ mmol/LL, Aol COPD Jp &/
e Xxs) M mhxxs) 15i1(%) 151(% ) M(P,,P,)] (mmHg,x+s) (4, xxs)
COPD 4 72 68.52+6.33  50/22  23.46x2.83 41(56.94) 21(29.17)  1.52(1.04,2.17) 86.41+5.21 9.24+2.52
COPDAIFPAHA]L 42 70.22+8.64 3111 22944325 23(54.76) 14(33.33)  1.62(0.87,2.11) 88.01+7.62 9.84+2.15
O IVAL:! 1.52 (0.25) 2.30 (0.05) (0.22) [0.24] 2.04 0.92
PE 0.087 0.260 0.059 0.821 0.642 0.714 0.068 0.114

1 : COPD A S PERH SEPERTH , PAH R Jili 85 ik =i F , BMIL A B 4 5 36 48
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F2 RUEl COPD 114 (5258 2 K H5 47 A b
.- - WBC/[x10/L,  RBC/(x10"/L,  Hb/(gL, RN RN/ <1071, CRP/[mg/L,
M(P,,P,) ] Txs) x£s) (X10°/L,% = 5) M(P,,P,) ] M(P,,P,) ]
COPD 41 72 7.85(5.28,12.52) 4.16%0.36 139.51£10.85 5.94x1.04 1.13(0.98,1.64)  14.21(5.32,25.81)
COPDAJFPAHZE 42 8.01(5.36,11.58) 4.2120.17 135.84+8.32 6.10+1.25 0.85(0.63,1.32)  45.47(30.47,78.21)
()1 (2.02) 1.05 0.52 2.21 (4.03) (10.14)
PA 0.061 0.093 0.462 0.053 0.016 <0.001
M/MR/(x10%7 PRI/ x10%/ FIEH/(g/L,
4151 - NLR/M(P,,,P,;) PLR/M(P,,,P,,) N ET-1/[ pg/L,M(P,,,P,) ]
L,i+s) L,M(P,,P,)] xxs)

COPD 4 195.32+15.23  0.54(0.32,0.71)  4.12(2.74,7.20) 136.47(118.15,235.63) 39.21+2.58  752.58(501.32,814.72)
COPD &I PAHZL 1902.47+12.04 0.51(0.35,0.69) 5.97(4.51,12.14) 162.05(153.85,172.36) 35.96+1.68  1425.25(726.41,1 820.14)
CDIVAL 12.52 (0.96) (3.56) (9.25) 3.65 (18.20)
PIy <0.001 0.103 0.042 <0.001 0.038 <0.001
a1l D-Z R/ mg/L, NT-proBNP/(ng/L, ST/ LWL/ AL/ mmol/L.,

M(P,,P,,)] M(P,,P,)]) (pmol/L, % +5) (pmol/L,x +5) M(P,,P,)]
COPD# 0.35(0.22,0.63) 130.54(73.25,210.52) 1.5320.16 76.14+8.49 1.45(0.98,1.87)
COPD &3 PAH 41 0.74(0.48,1.47)  523.25(184.20,1 460.36) 1.48+0.13 108.24+6.32 1.63(1.20,2.35)
e RIVALL: (5.36) (14.20) 1.52 6.35 (3.84)
PAH <0.001 <0.001 0.074 <0.001 0.036

4 : COPD Sy M B ZEM: i , PAH R fiti gl bk & i, WBC Ry FI A4 : RBC S 2T 4N H48, Hb o I T 25 14, NLR S itk EL 41 A LU AR, PLR S
MM/ N5 9 L A0 B A, NT-proBNP Sy Z HE AR i i 4h FR K, CRP 4 C B 25 T, ET-1 W N % 1

F3  Hilogistic ZEEIMIFSHRNN COPD A PAH Y

S BIt  SE{H L;ag P ({_); 95%CI
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PLR 048 020 571 0063 1.02 (0.86,1.42)
PR I AR 0.85 040 213 0073 120 (0.97,1.50)

D-Z R RBE N 1.53 0.66 538 0.114 1.02 (0.96,1.10)
NT-proBNPHEHI 236 1.68  1.96 0.011 242 (1.40,4.63)

YL 1.56 075 429 0.147 132 (0.93,1.74)
FLERIE I 1.04 052 392 0.8 1.01 (0.87,1.21)
CRP 4 2.16 186 1.35 0017 2.04 (1.22,4.22)
ET-134/m 207 165 036 0023 1.69 (1.18,4.64)

T NLR b ik B A0 B FE AR, PLR S ifn /N 55 9k B4 40 it FE i, N'T-
proBNP Jg & KA SN AR K, CRP g C B 8 11, ET-1 A K 1
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s A = EE R, 7 — AR A L R AR
FEXE Z , COPD g N e & R 18 B4 5 i PAH. A
WF5E " IR, COPD 1Y 4 4R A 4 %4 75.0% , {H COPD
A3 PAH I AE AR 4 2 50.0% . CRP S2 A J& Y
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ACEHEINRT fES 5 PAH IE K

7E COPD 45 3 PAH 7, ET-1 ] 37 1. 45 e 45 A
T I ET-1 B KR n% COPD 4 JF PAH 254
A EA ARG . Yan 57055 7R, CRPKF 5
Joa At DI RE Az B RE T S OG5 Il 3l ik 2 0E
G, FAFE S BRTEA ET-1 KV THE & 53
COPD AL, H ET-1 K FHEZE TR, 5 PAH (1 5
A, fEARBFSEH , ET-1 78 COPD & Jf PAH J&
A YK -8 B T COPD 4, H 2 ¥ COPD &
Jf PAH By S GRS I 2R 3275 % COPD 5 Jf PAH B
H—E M E . NT-proBNP H1.C>JULZE 73 5 44
L2 DIRE B A O ol RN L 3L 3h ) 24 AR A G, A
Aedp oMt ST RFEEAEH . 10 o NT-proBNP 1y
I T AL Wi 20 2 R S i A O E D RE, JE
HEFEE S PAH TS S50 . A — s R,
A% Hh A1 7K F NTproBNP /R Al PAH B9 254,
NT-proBNP 7K *F- X} PAH i J&é B A & FE Fl#4 , NT-
proBNP £ 2 Tt 55 1 5 % s F i LR 55 v
Naeem %520 5% fR , 577 Ll 4 R NT-proBNP
ST A PAH B TCR] T H . fEAMFR 24 ROC T4
WAL & 7%, CRPET-1 FI NT-proBNP X} COPD & Jf:
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e b kil (74 2 15, G RS2 FH 5 . (HASHIFGE Ay 2R
HUOFSE  FEAS B /DN, AT RE XS 25 SR 1 i 4 , AT
PRAEAR S — B HE5E . 28 LTk, NT-proBNP
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