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ABSTRACT Objective: To investigate the relationship between serum interleukin-6 (IL-6), procalcitonin (PCT), D-dimer (D-D)
and N-terminal pro-B-type brain natriuretic peptide (NT-proBNP) and cardiac function classification and prognosis in patients with
chronic cor pulmonale (CCP). Methods: 170 patients with CCP who were admitted to the Department of General Medicine and the
Department of Respiratory and Critical Care of the First People's Hospital of Hefei from January 2020 to May 2021 (CCP group) were
selected, including 49 cases of New York Heart Association (NYHA) cardiac function class I, 66 cases of class III and 55 cases of class
IV. They were divided into 26 cases in the death group and 144 cases in the survival group according to their survival status after 1 year,
and 54 healthy people with physical examination were also selected during the same period (control group). Clinical data of patients with
CCP were collected, and serum IL-6, PCT, D-D and NT-proBNP levels were measured by enzyme-linked immunosorbent assay.
Multi-factor Logistic regression was used to analyze the influencing factors of poor prognosis in patients with CCP, and receiver
operating characteristic (ROC) curves were used to analyze the predictive value of serum IL-6, PCT, D-D and NT-proBNP levels on poor
prognosis in patients with CCP. Results: Compared to the control group, the serum IL-6, PCT, D-D and NT-proBNP levels were
increased in the CCP group (P<0.05). Serum IL-6, PCT, D-D and NT-proBNP levels were elevated sequentially in patients with grade II,
grade Il and grade IV CCP (P<0.05). Univariate analysis showed that NYHA cardiac function grade IV, pulmonary systolic pressure, Tie
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index and serum IL-6, PCT, D-D, NT-proBNP levels in the death group were higher than those in the survival group, while forced
expiratory volume in one second (FEV,) accounted for% of the expected value, FEV /forced vital capacity (FVC) and tricuspid annulus
systolic displacement were lower than those in the survival group (P<0.05). Multi-factor Logistic regression analysis showed that NYHA
cardiac function class IV and elevated pulmonary artery systolic blood pressure, IL-6, PCT, D-D and NT-proBNP were independent risk
factors for poor prognosis in patients with CCP, and elevated FEV, accounted for% of the expected value was an independent protective
factor (P<0.05). ROC curve analysis showed that the area under the curve for serum IL-6, PCT, D-D and NT-proBNP levels alone and in
combination to predict poor prognosis in patients with CCP was 0.789, 0.789, 0.792, 0.801 and 0.954, respectively, with sensitivities of
93.33%, 66.67%, 66.67%, 86.67%, and 86.67%, and the specificities were 46.67%, 82.67%, 85.33%, 66.67% and 94.67%, respectively.
The AUC of serum IL-6, PCT, D-D and NT-proBNP levels combined to predict poor prognosis in patients with CCP was greater than
that of the individual predictions (P<0.05). Conclusion: Elevated serum IL-6, PCT, D-D and NT-proBNP levels in patients with CCP can
increase the severity of cardiac function and lead to poor prognosis, and can be used as an auxiliary predictor of poor prognosis in
patients with CCP, and the combined detection of the four indicators has better predictive efficiency.
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Table 1 Comparison of serum IL-6, PCT, D-D and NT-proBNP levels between CCP group and control group[ xxs, M( Ps, Pss)]

Items CCP group(n=170) Control group(n=54) /U P
IL-6(pg/mL) 288.67(259.94,331.31) 84.36(69.69,103.19) 36.063 <<0.001
PCT(ng/mL) 0.59+0.09 0.17+0.04 33.227 <<0.001
D-D(mg/L) 1.78+0.44 0.36+0.11 23.450 <<0.001
NT-proBNP(pg/mL) 1198.13+474.13 340.36+69.35 13.230 <0.001

2.2 A[E NYHA I fe 92k CCP £ & IL-6,PCT.D-D,
NT-proBNP 7k L%

114% 111%% . IV4; CCP g4 IfiLi#§ IL-6 ,PCT .D-D NT-proB-
NP /KPR T (P<0.05), W3 2.

% 2 RE NYHA i1 IBE 5y % CCP £ % IL-6,PCT,D-D NT-proBNP 7K F L5 [M( Ps, Pys)]
Table 2 Comparison of serum IL-6, PCT, D-D and NT-proBNP levels in patients with CCP of
different NYHA cardiac function classification[M( P, P5)]

Ttems Class 1l (n=49) Class [II(n=66) Class [V(n=55) F/H P
283.15
IL-6(pg/mL) 243.83(225.00, 273.40) 341.52(318.70, 365.26)* 89.824 <<0.001
(269.39, 304.19)
PCT(ng/mL) 0.51(0.46, 0.56) 0.59(0.54, 0.65)" 0.67(0.62, 0.72)* 79.686 <0.001
D-D(mg/L) 1.40(1.16, 1.60) 1.67(1.56, 1.90)° 2.192.01,2.33)® 99.596 <0.001
1179.13(1029.63, 1646.61(1431.22,
NT-proBNP(pg/mL)  718.20(496.69, 848.56) 124.048 <0.001

1369.62)*

1899.67)*

Note: compared with class II group, *P<<0.05. Compared with class III group, *P<<0.05.

2.3 CCP BETRARHMBEERST
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Table 3 Univariate analysis of poor prognosis in patients with CCP

Factors Death group(n=26) Survival group(n=144) x//U P
Male/female(n/n) 21/5 113/31 0.070 0.792
Agel(years, xts) 67.92+4.62 67.30+6.03 0.498 0.619

Body mass index(kg/m?, x+s) 22.32+2.18 22.06+2.36 0.523 0.602

Course of disease[years, M( Ps, P5)] 4.00(5.00,5.00) 4.00(3.00,5.00) 1.759 0.079
Complication[n( % )]

Hypertension 9(34.62) 44(30.56) 0.169 0.681

Diabetes 5(19.23) 31(21.53) 0.070 0.792

Hyperlipidemia 5(19.23) 40(27.78) 0.827 0363
NYHA cardiac function classification[n( % )]

Class 11 0(0.00) 50(34.72) 27.528 <0.001

Class TII 7(26.92) 60(41.67)

Class IV 19(73.08) 34(23.61)
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Table 3 Univariate analysis of poor prognosis in patients with CCP

Factors Death group(n=26) Survival group(n=144) x /U P
Pulmonary function index
FEV|[% ,M( Py Pys)] 0.58(0.29,0.64) 0.60(0.46,0.71) 1.755 0.079
FEV, accounted for% of the expected value(x=s) 17.49+5.71 25.15+6.94 5.309 <0.001
FEV/FVC( % ,x+s) 28.11+7.89 33.60+7.65 3.352 0.001
Echocardiographic index
Pulmonary artery systolic pressure( mmHg, xs ) 53.25+7.35 43.02+7.98 6.085 <0.001
Right atrium diameter( cm, x=+s ) 44.84+4 .44 43.59+4.16 1.396 0.165
Right ventricular diameter( cm x5 ) 35.81+3.23 34.81+3.33 1.416 0.159
Tie index[M( Pz, Pys)] 0.52(0.51,0.56) 0.49(0.45,0.53) 2.816 0.005
Tricuspid annulus systolic displacement(mm) 13.89+0.49 14.45+0.58 4.631 <0.001
IL-6 [pg/mL, M( P, Ps)] 356.48(307.85,370.97) 281.91(254.94,317.37) 5.215 <0.001
PCT(ng/mL, x+s) 0.67+0.08 0.58+0.08 5.280 <0.001
D-D(mg/L, x+s) 2.11+0.30 1.72+0.44 4.336 <0.001
NT-proBNP(pg/mL, x+s) 1667.90+433.68 1113.31+430.60 6.038 <0.001

2.4 CCP BEWEARBZER Logistic I35 #r

PANYHA CIfgsrg (10900 "1t g 2" IV
"3") FEV, 5 #iHE % FEV/FVC Jifigh bkl s  Tie #5450, =
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£ N & Logistic [FIIH/3MHT Bas , NYHA (LI 2 IV 2 il 5
ke 45 . \IL-6 \PCT .D-D NT-proBNP F} & 34 CCP 8 # Hi )5
AN BB fE R R 2R FEV, (5 T HE % Fh s f 4 R
(P<0.05), WL3& 4,
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Table 4 Multivariate Logistic regression analysis of poor prognosis in patients with CCP

Variable B SE Waldy’ P OR 95%CI
NYHA cardiac function classification - - 10913 0.001 - -
Class I1I -0.152 0.093 2.677 0.102 0.859 0.716~1.031
Class IV 1.427 0.523 7.343 0.007 4.168 1.496~11.609
Elevated FEV, accounted for%
of the expected value -0.172 0.081 4.569 0.033 0.842 0.719~0.986
Elevated FEV,/FVC -0.129 0.078 2.721 0.099 0.879 0.754~1.025
Elevated pulmonary systolic pressure 0.187 0.062 9.088 0.003 1.206 1.068~1.362
Tie index increased 0.147 0.077 3.677 0.055 1.159 0.997~1.347
Tricuspid annulus systolic displacement

ereased -0.243 0.175 3.442 0.064 0.784 0.556~1.106
Elevated IL-6 0.032 0.014 5.493 0.019 1.032 1.005~1.060
Elevated PCT 0.153 0.057 6.368 0.012 1.166 1.042~1.304
Elevated D-D 0.135 0.056 4.480 0.034 1.144 1.026~1.277
Elevated NT-proBNP 0.003 0.001 5.466 0.019 1.003 1.001~1.005

2.5 [ IL-6 PCT.D-D NT-proBNP 7k 3¢ CCP & Hi/g A
R MM E
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(Z2=3.079 .2.457 2.654,2.422,P =0.002.0.014.0.008.0.016).
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Table 5 Value of serum IL-6, PCT, D-D, NT-proBNP levels alone and in combination in predicting poor prognosis in patients with CCP

Indicators AUC 95%CI Cut-off Sensitivities( % ) Specificities( % ) Youden
IL-6 0.789 0.691~0.868 280.98 pg/mL 93.33 46.67 0.400
PCT 0.789 0.690~0.868 0.63 ng/mL 66.67 82.67 0.498
D-D 0.792 0.694~0.871 1.95 mg/L 66.67 85.33 0.520
NT-proBNP 0.801 0.703~0.878 1117.13 pg/mL 86.67 66.67 0.533
Four joint 0.954 0.888~0.987 86.67 94.67 0.813
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Fig.1 ROC curve of serum IL-6, PCT, D-D, NT-proBNP levels alone and
joint predicting poor prognosis in patients with CCP
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YR ARERR T 0 B T HIE S R AR 48R 1 S i AR K A
JERE, 175 D-D e BT Ul W BRI / SR 3L, HF ST HaE,
IML7% D-D 7K T 5548 1k BH S M il g 0 S A< 4 s B
NEA S, ARFFELEE R, CCP 41134 D-D K 827
o, HFBEE NYHA (0366 /™ SR B 1 T 5 L 13X 478 1L 75 D-D 7K
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FIm 25 CCP kA 5.0 UIRe B UIAH G, /& CCP %

Ji S0 ok A B A 0 G T eI R 48, 23 D-D Kt AR ORI

[ R P I = SRS 28 bR, IE D-D AP

VLI CCP /B3 MEAL TS BRI 2 100 #T% i B 2 fii

BN , 51 PAH JE M2 DI RE . ABFITES Tl 2R, 1l

1% D-D /K FFHEh CCP BE TG A RS faf W &, T

JE M D-D 7K T S BR A4 I3 e 5 1] 75 | A o e e ZE P it B ik v

JE , R SZ B, 52004 5 48 B L SR, PR3 B 250,

B AUi4AKRI{A (B-type brain natriuretic peptide, BNP)

U LA RS-0 FIREE ALY, 45 B R 3 3800 28 B e i 28

ARSI AT G BNP KB, 20 T8 112 B in

Z— ,BNP i {A&TE i J5 B /K fi# 24 BNP F1JC 1 #: 1) NT-proB-

NP, NT-proBNP 5 {155 BNP <, H 32 259 s/ MesE

PETE 7, RETE AT S e BNP () SR, R Z 0T GE

1M3% NT-proBNP 7KF-F-55 5.0 J1 350 2 O DI Re B Ak f s

AR RO, A BT AAGE , 470 % P9 I NT-proBNP

AP PAH F5 50 7 808 JXUR 15 A 6P, AR Fe 4 R

/R, CCP 41 1fiL % NT-proBNP /K- & T, J-Fi#% NYHA

DUIRE P ER IS, X PER L NT-proBNP /KT 525

5 CCP ZA I H.LIIRREYIAHDG, 43#HTJE CCP 35 PAH 7|

AL E R A, FEOLZE AR O & NT-proBNP

AL, 1L NT-proBNP 7K P80 5z O L2 8™ 5, DRt

YiRE2E  ARWFSREE R R, Il NT-proBNP /KF-F+5 4 CCP

BEVSEARMIMSIGEREE, 47207 NT-proBNP /K-

Fhids S PAH FIA7.0 % 5 T far E—2B 38, S 8Ut e fLe

Urfgt—L40E , I HUS T8 22 AT 45 10 R, B NYHA

OINREN BN, Il s Ik e e FEV, (5 THE % -t Ak <7 540

CCP [BHF TG , A2t sl ks .38 I B8z ) e PAH, [ it

Jiti 5 K e 4 s 8 vy DU L F5 B 22 s FEV, o T %6 2 P <l

FHEE M 2 ML b5, FEV, (5 TIHE % #5 )e Bt CCP R34 i@ <,

IReiiar , PAH i, BHILHUS AT, e A58 2

ROC 443 #r &3, L7 IL-6 .PCT.D-D NT-proBNP 7K F-Ff

S BA TR CCP R E TS A B A T2 N m A4 31k 0.789,

0.789.0.792 .0.801 .0.954 , H PUTFI: AT Ay AUC K T 2AI5 7

W, XA I IL-6 . PCT ,D-D NT-proBNP /K- 14 A A /8

i CCP B TG AS R A4 B Bt A b , HLEEA A6 I Il 5 IL-6

PCT D-D NT-proBNP 7KV $& TH4 Bz W 8, 6 #1l 45 =

I R e AR T 2, s B S .

25 b Tk, CCP 3 IfiL ¥ IL-6 ,PCT .D-D NT-proBNP /K

FH R A, 5 CCP R D IIRE S T B UIAE , Al 1R Ry

CCP B TGN R A BN FUN A8 b o (AAIFSE Ry Bty VAR

WF5E, a5 RO T 2 OB gEiEss , H ik — 5% IL-6 PCT,

D-D NT-proBNP %5 CCP [y#/L#il .
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