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[Abstract] Objective To analyze the correlation between changes in levels of basic fibroblast growth factor (bFGF),
microribonucleic acid4233 (miR-233), D-dimer (D-D), and fibrinogen (Fib) and the occurrence of pulmonary embolism in
lung cancer patients. Methods One hundred and ten lung cancer patients with pulmonary embolism diagnosed in the Respira—
tory Department of North China University of Technology Affiliated Hospital from June 2018 to June 2021 were selected as the
embolism group. In addition, 110 lung cancer patients who were admitted to the hospital during the same period but did not
have pulmonary embolism were selected as the non-embolism group. The serum bFGF, miR-233, plasma D-D, Fib levels, co—
agulation function indicators, comorbidities, lung cancer pathology indicators, and other related data of the two groups of pa—
tients were compared at admission; The value of receiver operating characteristic curve (ROC) analysis of bFGF, miR-233, D-
D, and Fib in predicting the occurrence of pulmonary embolism in patients; Logistic regression model was used to analyze the
relationship between bFGF, miR-233, D-D, Fib and the occurrence of pulmonary embolism in lung cancer patients. Results
The levels of bFGF, miR-1233, D-D, and Fib in the embolization group were higher than those in the non-embolization group
(/P =4.749/ <0.001, 9.244/ <0.001, 16.846/ <0.001, 9.389/ <0.001); The PT, APTT, and INR measurements of patients in the
embolization group were lower than those in the non-embolization group (#/P =8.131/<0.001, 7.875/ <0.001, 6.379/<0.001);
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The areas under the ROC curve (AUC) predicted by bFGF, miR-1233, D-D, and Fib for pulmonary embolism in lung cancer
patients were 0.687, 0.821, 0.947, and 0.766, respectively, with D-D having the highest AUC (Z/P =5.102/ <0.001, 4.910/ <0.
001, 3.776/ <0.001); Logistic regression model analysis showed that bFGF, miR-233, D-D, and Fib were all elevated, Atrial fi—
brillation was an independent risk factor for pulmonary embolism in lung cancer patients [OR(95% CI) =1.486 (1.059 —2.086),
1.672 (1.128 —2.479), 2.018 (1.246 —3.268), 1.912 (1.066 —3.428), 2.164 (1.298 —3.609) ],PT, APTT and INR were all elevated
was an independent protective factors [OR(95% CI) =0.618 (0.404 — 0.946), 0.640 (0.428 —0.956), 0.501 (0.280 —0.894) ] .Con-

clusion Elevated levels of serum bFGF, miR-1233, plasma D-D, and Fib can increase the risk of pulmonary embolism in

lung cancer patients. Detecting these indicators, especially D-D levels, has important value in predicting the occurrence of pul—

monary embolism in patients.

[Key words] Lung cancer; Pulmonary embolism; Basic fibroblast growth factor; Microribonucleic acid-1233; D-dimer;

Fibrinogen

P9 2 2 2R e B S g o R S ( pul-
monary embolism, PE) g P Ifil ¥4 4% € i 2 Ik £ ¢ BT 2
Y — P R A 2 HE , HR e iR 1Y E TR
iz — o WS o AR 9 HR I PRAE IR B4 4
2 U I AR S Wi ME R Bk ™ o SRR
B HL R B bR T50I0 i 5 0 A 22 1) e A % T i
WRBHBUG HAEEZ L . /MR-
1233( microRNA4233 , miR41233) 7 & 5 35 1k & 21 40
Lo A B T b oA SR L R bR oK A2 ARl T
o LA % 095 B S B R By 2 T . D—— B4 ( D-
dimer, D-D) 7KV & % Sz WAL A4 &g B R 2 K il A% i
MRBL™ . £F 4 2 (15 fibrinogen, Fib) 2 i JHFHE & 1%
{1 — OB 2 (1, HOT R M I R G AL R . B
JET 4E 40 ifg 4= K R ( basic fibroblast growth factor,
bFGF) =22 A A58 35 48 A= 9 E T . A O¢ bFGF &
i SE 1) 55 B A A ST ARGE " o ABFSURIT Bk

B bR Jiti g B I I A 2 0 SR A, LS A i PR
SRS  HOE T .

1 BEBEHE

L1 ImIRERE #EH2018 4F 6 J—2021 4F 6 H 4l
BT R 7 B e B e I PN R 12 14 s 5 1 A 22 A
& 110 FIVE A SE 40, 53 Aadk B2 B[R] S AC 3 1) it s
(ERGIFIRE ZE 85 110 BV SRR 284 . AR E
ZHAFEBAC PR 5y S bk (R HT AL (2017 J41) &
H R e J W E I s R

1.2 e sebnie (1) g AbRUE: DN 2 Wibs
WS (el 2 2 il I R 1297 46 3 (2018 ) )i
ok " AR CT MR B2 4k 30U B A5 45 5
T12; QMike ZE LI (6 238 1 7 45 SR A T2 8, W
VKA T 8 B~ LS50l 55 B % IR AR IR a1l
50 ~79 %o (2) HEBRpRiE: OEE G IFRER N e
AEPAAE; QB A M R GIRYY; QRH 5 I Iiss
R SR 5K I AT A A 25 A FE Al R 5 0 ; @

BRI, ToTE e g T R

1.3 WS bR5 vk

1.3.1  BEMTIREFR AR : SRAE B E A B i 25 I T
JokIiL 3 ml, B0 B BV #0031l 3 >R A ELISA
AT bFGF 7K, BE 5 26 fvE A6 Fib 7K, e FL I
S AURE LR 5E DD JKF. 07 STARMax 4 H
S 1M 40 MO SR A 2 WA ( 325 [ Stago 23 F)) K Fib- B 1M
fifg JFUEs} [A] ( prothrombin time, PT) | 3§ 4435 70 %E Il 15 [
F[B] ( activated partial thromboplastin time, APTT) Il
fifg ik [E] ( thrombin time, TT) o INR = ( H3# PT/iF % %}
HECPT) ISI. b 3R $8 4 A 0 350 & 1 7 ot i M e 21
MR A BR A W] .

1.3.2 miRH233 FA KA 5 HLEFT H2 B miR-
NA G 57 8 B4 BT 30 5 SR 7= ) R 4G A 2D BR
miR4233 8] ¥ JF 51: 5’ -GGAGACATGAGAGCTGC-
CAAC3’; 5’ -CCAGCAGCATGTCGAAGATCAS3 ., fi#i
FHAS A5 R T B BRI R 22 A3 A BR 2 B/ A2 77 1)
MA6000 I 52 5 20 Sl 2 £ PCR . ¥4 44 50°C
100 5,94°C 10 min,95%C 10 s,60°C 1 min, 33} 42 4~
PE¥R. U6 1B NSANES B SR IS EE AL Cy) |, F
F 272295 miR-4233 ik iKF &0 [ FEER K
IRBHEAT FRAF]

L4 Sib2adry: SR SPSS 21. 0 34 ik BEACHE -
bFGF.miR4233.D-D.Fib. APTT.PT.INR 25354545 &
EAAAT R DL & + s $65%,2 20 08) b4 % F
SEREAS ¢ K 3y THECETRCTNM 4310 5 kA28 g 2
SR R B REIE LAE) LI ( %) Foos, L
BERH X K 21808 TARSHE( ROC) 28 Wi i
KA FERI A Z2 IR Logistic Bl RL 53Ky fifi s
BEREMBIENGRFAER. P<0.05 hERA5IT
2 g% B

2.1 2 HImIRER LR 2 2H 5 0T AR



SEMER 2R 2024 4E 1 HE5 23 B4 1] Chin J Diffic and Compl Cas, January 2024, Vol. 23, No. 1

43 .

BMI WA PRSI0 B JA< 8 ~ I i S 5 238 1 2 L
FEVEIP I 22 il A S e 46 TNM. J3 30 gk AR
AR PR S5 7 45 0 ) WBCLHb PLT [hAS, 22
S TG (P >0.05) ; Jilife 2240 8 % 19 5 i
FNYHA 739 < DB H G s TaR 284 (P <
0.01) , 5% 1.

® 1 ARG AR ZEALE A I R BORE L

Tab.1 Comparison of Clinical Data between Non Embolized and
Embolized Patients

) > SE 4] S SE Y]

514 () 60/50 69 /41 0.507 0.476
RIS (x x5, %) 67.60 +8.00 69.50 +7.40 1.829 0.069
BMI( % +5,kg/m?) 23.26+1.95 22.98+1.77 1.115 0.266
W AR () %) ] 40(36.36)  47(42.73)  0.932 0.334
W [ %) ] 44(40.00) 38(34.55)  0.700 0.403
F L (B %) ] 39(35.45) 32(29.09) 1.019 0.313
Wi PR (B %) 23(20.91) 18(16.36)  0.749 0.387
Mg 5 [( %) 49(44.55)  62(56.36)  3.073 0.080
B [( %) ] 3( 2.73) 15(13.64)  6.740 0.009
12 BEA [4)( %) ] 28(25.45) 38(34.55)  2.615 0.141
il (B %) ] 10( 9.09) 16(14.55)  1.570 0.210
NYHA IRk < T2k 72(65.45)  90(81.82)  7.586 0.006
(1 %) ] =14 38(34.55)  20(18.18)

TNM 431 <TIJH 89(80.91)  78(70.91)  3.008 0.083
(B %) ] =103 21(19.09) 32(29.09)

P MERE <3.0 cm 61(55.45)  52(47.27) 1.474 0.225
[#( %) ] >3.0 cm 49(44.55) 58(52.73)

I Bl 2p A Ay BgE 89(80.91)  95(86.36)  1.196 0.274
[l( %) ] fgfsm  21(19.09) 15(13.64)

R T A & 33(30.00) 45(40.91)  2.860 0.091
(%) ] A 77(70.00)  65(59.09)

WBC(x s, x10°/L) 7.86+1.58 8.13+1.60 1.259 0.209
Hb(x +s,g/L) 131.2£7.0 129.5+8.4 1.631 0.104

PLT(x =5, x10° /1) 209.6 £21.3 214.0+24.7 1.415 0.159

2.2 2 I bFGF.miR4233.D-D.Fib 7K F L3
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Tab.2 Comparison of bFGF, miR-4233, DD, and Fib levels be—
tween non thrombotic and thrombotic patients
/0 B 1% bFGF(ng/L) miR4233 D-D(mg/L) Fib(g/L)
e e 110 741.5£133.0 4.30£1.26 0.84 +0.23 3.48 +0.86
I 110 833.7£154.2 5.96+1.40 2.04+0.71 4.73 £1.10

t 18 4.749 9.244 16. 864 9.389
P {H <0.001 <0.001 <0.001 <0.001
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Tab.3 Comparison of coagulation function indicators between non

thrombotic and thrombotic patients

45 B PT(s)

APTT( s) TT( 5) INR

JEMeZE4] 110 12,16 £1.12 28.53+1.77 15.16 £1.51 0.95 +0.24
MZEH 110 11.07 £0.85 26.41 £2.20 14.84 +1.26 0.76 £0.20
t{H 8.131 7.875 1.707 6.379
P{a <0.001 <0.001 0.089 <0.001
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1.
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Tab.4 Comparison of the predictive values of bFGF, miR4233,
D-D, and Fib for pulmonary embolism in lung cancer pa—

tients

R Cut-off (. AUC  95%CI U FRR I8 28482
bFGF(ng/L)  794.2 0.687 0.498 ~0.801 0.614 0.733 0.347
miR-233 5.38  0.8210.669 ~0.850 0.706 0.761 0.467
D-D( mg/L) 1.76  0.947 0.816 ~0.988 0.885 0.947 0.832
Fib( g/L) 4.22 0.7660.620 ~0.885 0.740 0.626 0.366

1 bFGF.miR-233.D-D. Fib U Jifi Jig £ % & 4= i ia ZE 11
ROC phiZk
Fig.1 ROC curve of bFGF, miR-4233, D-D, and Fib predicting

pulmonary embolism in lung cancer patients
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Tab.5 Multivariate logistic regression model analysis of pulmona—

ry embolism in lung cancer patients
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