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ABSTRACT Objective: To investigate the relationship between the expression levels of serum growth differentiation factor-15
(GDF-15), CXC chemokine ligand 9 (CXCL9), albumin/fibrinogen ratio (AFR) and the severity and prognosis in patients with acute pul-
monary embolism (APE). Methods: 165 APE patients admitted to the The First Affiliated Hospital of Xi'an Jiaotong University from Jan-
uary 2020 to December 2022 were selected and divided into low risk group (90 cases), medium risk group (45 cases), and high-risk group
(30 cases) based on the severity of the condition. Another 50 healthy individuals in the same period were selected as the control group.
Compare the levels of serum GDF-15, CXCL9, AFR in each group, and analyze the relationship between the levels of serum GDF-15,
CXCL9, AFR and the severity in APE patients. Follow up until May 31, 2023, with patient death or the end of follow-up time as the end-
point event, divided into survival group (145 cases) and death group (20 cases) based on the follow-up results. Multiple Cox regression
analysis was used to analyze the risk factors for poor prognosis in APE patients; ROC was used to evaluate the value of GDF-15, CXCL9,
AFR in predicting the poor prognosis of APE patients. Results: The levels of serum GDF-15, CXCL9 in APE patients were higher than
those in the control group, the levels of AFR were lower than those in the control group (P<0.05); As the condition worsens, the levels of
serum GDF-15, CXCL9 were increased in APE patients, the levels of AFR was decreased (P<0.05). The levels of serum GDF-15, CX-
CL9 in APE patients were positively correlated with the severity (1=0.548, 0.559, P<0.05), the levels of AFR was negatively correlated
with the severity (r=-0.480, P<0.05). The proportion of Age= 60 years and medium to high risk, and the levels of serum D-D, GDF-15,
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CXCL9 in the death group were higher than those in the survival group, the levels of AFR was lower than those in the survival group
(P<0.05). Age=60 years (HR=2.252, 95% CI=1.548~2.921), medium to high risk (HR=2.277, 95% CI=1.703~2.852), high D-D levels
(HR=2.326, 95% CI=1.652~2.999), high GDF-15 levels (HR=2.452, 95% CI=1.778~3.126), high CXCL9 levels (HR=2.282, 95% CI=I.
512~3.052), and low AFR levels (HR=2.363, 95% CI=1.472~3.254) were risk factors for poor prognosis in APE patients (P<0.05). The
AUC of GDF-15, CXCL9, AFR in predicting the poor prognosis of APE patients were 0.880, 0.900, and 0.883; The AUC of the three
combined detection was 0.931, was higher than the single indicator(P<0.05). Conclusions: The levels of serum GDF-15, CXCL9 were in-

creased, the levels of AFR was decreased in APE patients, which were correlated with the severity and prognosis. The combined detec-

tion of GDF-15, CXCL9, and AFR can helpful evaluate the severity and prognosis of APE.
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K25 Z2 R 2B K BN BB S R A, A 1/ 4T 4R
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AR L VG B A8 R4 — B R BE B 2R R 2 5L 2
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BEMEARA S . WASRE: (DFFEC AR 51
I7 B L RIL(2015) )M 52 Wibn i 5 (2) & il sl ik CT
Il 1 SR A2 5 () E R 5 (4) 2103 BB A 9T N
KHLBAERZEA . HEERESE. (DAIFATE DIRE S Bk
DIRESH EPEIME ; (2) 6 9T 12 P BH 2 Mg 4 4% At X

HAFHEI A SFHAB AR BN ; (G IWHEZHUBREYT B/ Mk
RAEIRIT U RIRIRYT 2R RIE ; (4) R Uik g = shiB AR .
TR IE ™ H AR RN APE B35 43 AR a0 (90 fi)) (g 2H (45
B R fE (30 i), Hoh AR, B 55 4] 4 35 ], iR
35~70 % - (58.61+ 6.20) % ; fadl, B 30 #i .4 15
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[T B B AT ARG ) 50 44 (e A AR vt B2, o 58
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ABE 24 h Py fEERRE R JELE AR X H RSN E R K 10 mL, 72 5
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PE LI A M AR AR 11 1 AR R, IR AFR,
AFR= [/ LR A8 AR 308 i U S 34 0 F Vg Al e
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A 31 B, DUBRF ST sl Bl E A1 45 R 2 s S AR PR i 1 45
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WA S0 PG 50 5 I R i T E R B SR = 4R BR([D-
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1.3 Git=HiE

K FH SPSS Statistics 24.0 3R A ATEA 40T FF G IERS
AR ORI (vt s)Fm , BIGLI] FLBER T ¢ A5, 224100 Lt
BOR B E T 225007, WIPIREAS LLECR A LSD-t #5565 11
TR (%) 1334, 41 ) LR F 2 #6030 5 R Spearman £
Sk 4r M I 7 GDF-15,CXCL9 ,AFR 7K -5 55 15 /™ 5 # FE 1Y)
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KFRAZ I Cox MIHA 2N APE B35 HljS I fEis R,
28] 523X T AEHRAE H 28 (receiver operating characteristic
curve,ROC)iTA# IfiLi#§ GDF-15,CXCL9  AFR Hijlll APE % i
JE AN ; P<0.05 2 22 R G Guit2 3 Lo

2.1 APE &&5XBAIME GDF-15,CXCL9,AFR 7K T Lb i

APE B3 Ifil{i5 GDF-15 ,CXCL9 /K- T4} fé 41 , AFR
KPR TR B2, HLBE & 5% &, APE f8 4 174 GDF-15
CXCL9 JKF-Z i THi5 , AFR 7K AR, 452010 22 5 A S
SE X (P<0.05). W 1.

2 HR
% | APE & 5X1BB4A M5 GDF-15,CXCLI, AFR 7K b8 (xt 5)
Table 1 Comparison of the levels of serum GDF-15, CXCL9 and AFR between APE and control group(xt s)

Groups n GDF-15(ng/L) CXCL9( pmol/L) AFR
Control group 50 145.60+ 20.50 9.30+ 2.27 15.33+ 1.40
Low-risk group 90 377.25¢ 62.10* 10.49+ 1.80* 13.02+ 2.30°
Medium-risk group 45 499.36+ 72.61® 12.25% 1.64® 11.56+ 1.25%
High-risk group 30 610.35% 102.50% 15.76+ 1.08* 9.98+ 1.03%

F 389.000 90.969 66.706

P 0.000 0.000 0.000

Note: Compared with the control group, *P<0.05; Compared with the low-risk group, *P<0.05; Compared with the medium-risk group, °P<0.05.

2.2 Imj& GDF-15.CXCL9.AFR 7k £ 5 APE EERETETE
ERXR

CXCLI /K5l ™ B AR K B IEASC (1=0.548.,0.559, P<
0.05), AFR 7K~ 555 7 ™ A2 B2 5 7 AH G (1=-0.480, P<<0.05) .

Spearman #5643 744 5L 5 : APE S84 M7 GDF-15,  BLIEI 1.
800
2700 oy 28 l .20
=600 F @ .. s e WM - S 16
<500 F @ . ' S12t R 12t R . .......
12400 = B o
7300 o =
= 200 : R 6 . - < 0 1 2 3
©
S 0 1 2 3 0 1 2 3

APE severity

APE severity

APE severity

B 1 miE GDF-15,CXCLY,AFR /K 5 APE BEFETERENXER
(E:1-18%,2- F5&8,3- k)
Fig.l The relationship between the serum levels of GDF-15, CXCL9, AFR and the severity of APE patients
(Note: 1-low risk, 2-medium risk, 3-high risk)

23 EFHSHTAGKER R LW EHEIRLE

FET AR =60 & L . Hos fE E 5] Kl W D-D
GDF-15 ,CXCL9 /KX FAAF4 , AFR KA FAE A7, 4
B2 RA G L (P<0.05), W3 2.
24 %t Cox [EJA4>#T APE BEFEF RHZMEE

Z 7t Cox [l 5 73 Hr 45 R W78« 4E % =60 % (HR=2.
252,95% CI=1.548~2.921). ™ & f& (HR=2.277,95% CI=I.
703~2.852),D-D 7K F & (HR=2.326,95% CI=1.652~2.999)
GDF-15 7K % (HR=2.452,95%CI=1.778~3.126) ,CXCL9 7k
& (HR=2.282,95% CI=1.512~3.052),AFR /K “F {% (HR=2.
363,95%CI=1.472~3.254) & APE ¥ WG AR AGEK K ZE
(P<0.05), NL#% 3,
2.5 I35 GDF-15,CXCL9 AFR Fiil APE 2EFE AR B 1
&

ROC i/ e 5 iR « il ¥E GDF-15,CXCL9  AFR il
APE B ETFEA B A AUC 4354 0.880.0.900,0.883 ; = 1Bk

AR APE BHHUS A RAY AUC Sy 0.931, &g
FR(P<0.05). W34 K 2,
3 3HE

APE JE:IIf6 AR WLAIEGE ORI A B, BAT s 2 0 |
PR o1 HE DR AT e SR, APE 38 75 & ™ J 1Y IffL 3
I WALE X 1 bl e = AN B TN A AR | B u i
TR R G0 BOR 9 E I 2 ot ™), P Rz 4l
505 | EERAS & APE [ SR R 22, 1 A8 AE S 1y S AT 3
1 ZFE R 05 P R A8 , 75 R AL RIS,
U, KA S PN I R R O EAY APE St i f A o 2
2%,

GDF-15 @0 I RGP HER 7, ZEIE# O AL
NIRRT B i S I R A S R A T ek v Y,
APE FRE AR TE R85 1 RAE S, GDF-15 78 R AE I 1)
R % GDF-15 F:H A1) 72 %1k, GDF-15 /KT o] g
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Table 2 Comparison of the clinical data and laboratory indexes between the survival group and death group(x+ s)

Factors Death group(n=20) Survival group(n=145) t/x? P
Gender( male/female ) 11/9 93/52 0.630 0.427
Age [n(%)] 12.294 0.000
=60 years 18(90.00) 70(48.28)
<60 years 2(10.00) 75(51.72)
BMI(kg/m?) 21.02+ 2.01 21.10% 1.95 0.171 0.864
Smoke [n (%)] 8(40.00) 50(34.48) 0.235 0.628
Drink [n (%)] 10(50.00) 58(40.00) 0.725 0.394

Underlying disease[n (%)]

Diabetes 4(20.00) 25(17.24) 0.092 0.761
Hypertension 5(25.00) 20(13.79) 1.717 0.190
Severity of disease [n (%)] 59.337 0.000
Low risk 1(5.00) 89(61.38)
Medium risk 3(15.00) 42(28.97)
High risk 16(80.00) 14(9.65)

Laboratory indexes

D-D(mg/L) 1.20+ 0.18 0.84+ 0.15 9.813 0.000
GDEF-15(ng/L) 723.35+ 50.20 415.64+ 72.12 18.450 0.000
CXCL9( pmol/L) 16.35% 0.85 11.32+ 2.27 9.793 0.000
AFR 9.07+ 1.50 12.48+ 1.03 13.053 0.000

%3 £t Cox @IS H7 APE BE TG R R ME R

Table 3 Multiple Cox regression analysis of the influencing factors for poor prognosis in APE patients

Independent variable B SE Wald «? P HR 95% CI
Age =60 years 0.812 0.409 3.942 0.000 2.252 1.548~2.921
Medium and high -risk 0.823 0.399 4.255 0.000 2.277 1.703~2.852
High D-D levels 0.844 0.385 4.806 0.000 2.326 1.652~2.999
High GDF-15 levels 0.897 0.380 5.572 0.000 2.452 1.778~3.126
High CXCL9 levels 0.825 0.401 4.233 0.000 2.282 1.512~3.052
Low AFR levels 0.860 0.369 5.432 0.000 2.363 1.472~3.254

% 4 & GDF-15,CXCL AFR 7K EFHiill APE BEFEAR R ROC M5
Table 4 ROC curve analysis results of the serum GDF-15, CXCL9 and AFR in predicting the poor prognosis of APE patients

95% CI Sensitivity Specificity
Variable AUC SE P Cut-oft value Yoden index
Lower limit  Upper limit (%) (%)
GDF-15 0.880 0.110 0.000 0.764 0.917 596.36 83.50 76.50 0.497
CXCL9 0.900 0.087 0.000 0.826 0.945 14.27 89.25 80.00 0.580
AFR 0.883 0.092 0.000 0.726 0.923 10.85 89.07 72.50 0.527
Combine 0.931 0.068 0.000 0.899 0.957 - 93.37 62.30 0.592

5 APE Jilis /" BRI MBS A OC™, CXCLY sdid G &P ABie oA A e A e i L 2R 13, G B L A2 s - Bl
JONi 52 A CXCR3 45G Ik Thl 40, [RIW2RAE T 40 FeteZE™, BR5 A, g CXCLY KF-Ttm5 AECOPD & Jf
S A 2R B PRI T LA SR S S, Kol CXCLY Jpilb e ml ke S B I 7 B R B R Tl A OGP FLER R AR IE 5
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