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W E:. BR HKITWEM-CMESS (pulmonary heart disease, PHD ) F & iz fk# & ( pulmonary heart disease, PAH)
Bk -4 24 KB F (B-nerve growth factor, B-NGF) . I J& 3r s B T 48 % 8 i F B4Rk (tumor necrosis
factor-related apoptosis-inducing ligand, TRAIL ) & ik R-F R LGRS B A TG HFEPHEL, FAE KA 1:15mH0) -
3t BB 50 K A R B 2019 1 A ~ 2022 57 6 Adb i KX R AR EE 86 4] 5F& PAH #9 PHD &% A Jmtl 20, 86 4] f 4k
PHD &% 4 *F M40, BAT @B, F R AR IE I 3h hiol 45 /& ( pulmonary arterial systolic pressure, PASP) 4~ #
JEPAH 4 (n=39) . WE PAH 41 (n=25) Fe £ & PAH 4 (n=22) , MIEHRE —F LR S ATE RAFH (n=75)
Foffe R B (n=11) o WE LA FA T F A L1 £ EI547, K MBI LI AW (ELISA ) %4 f 7% B -NGF,
TRAIL 7K -F, Pearson #24E 48 % 4 #7 B-NGF, TRAIL 5 PASP #j % %, Logistic ® )2 4 #7 PHD # % PAH % a & %,
ROC £ 3F4% B-NGF, TRAIL * PAH ## Bi #i14, COX W4l K& =13 454 B-NGF, TRAIL 5 PHD % PAH %%
FERRXF, ROC W & iFFER TG R R OTRMMIAL, R Lrfmati, 4 PHD mREK (8.63+1.27 F
vs 5.49+1.15 %) , feik B-NGF (26.97 +8.25 ng/ml vs 22.14 = 7.32 ng/ml ) #= TRAIL ( 2.83 +0.76 ng/ml vs 1.71 £ 0.68
ng/ml) K-FHZH, £F LA %5 EL (=17.006, 4.064, 10.183, 3 P<0.05) , f# B-NGF, TRAIL 3 PHD %
# PAH A4 B4, AUC 4 %)% 0.842, 0.838, = B&&5 W69 AUC 4 0.920, 4 BiM1E# T2 — 3547 (Z=3.416,
3.508, ¥ P<0.05) . #% E PAH %4, + & PAH 41 4= ¥ F PAH 4 s & B-NGF (23.26+5.13 ng/ml, 27.83+5.57 ng/
ml, 32.57+6.02 ng/ml) , TRAIL (2.24+0.65 ng/ml, 2.89+0.71 ng/ml, 3.81+0.90 ng/ml) K-FIRKI &, £2F LA
it 5 & L (F=20.624, 31.972, 3 P<0.05) . 5 ¥l20 % B-NGF, TRAIL 5 PASP 2 E48% (7=0.673, 0.659, 3
P<0.05) . 6 R R h% B-NGF (36.34+8.05ng/ml) , TRAIL (3.49 +1.01 ng/ml ) K-F & FF5 BAF4 (2559 +7.28
ng/ml, 2.73+£0.89 ng/ml) , £FEA %+ FEL (1=4.516, 2.604, 34 P<0.05) . Logistic ©)2 544 R %7, PHD #
#2 [OR (95%CI) : 1.784 (1.135~2.806) ]. B-NGF[OR (95%CI) : 1.976 ( 1.108~3.523) ], TRAIL[OR (95%CI): 1.866
(1.123~3.101 )] 2 PHD # 4% 4 PAH #9325 £ B % (35 P<0.05) . % B # COX Hufil M Fawe1 )2 45 % 2%, PHD 572 [OR
(95%CI): 1.167(1.082~1.364]. B -NGF[OR( 95%CI ): 1.322( 1.134~1.649 )], TRAIL[OR (95%CI ): 1.259( 1.087~1.590)]
52 PHD JF % PAH £ F W6 R R0k 3 e B % (3% P<0.05) ., f7# B-NGF, TRAIL T#i# PHD Jf % PAH %% fi)5
REE AR, AUC %514 0.863, 0.881, —F bl 49 AUC 4 0.907, 4 WA & T3 — 35 Artml ( Z=2.905, 3.128,
3 P<0.05) . &5 i B-NGF = TRAIL #+ %52 PHD &% PAH 2k 3 &6 B %, 5t5 PAH mEREH £, Tk
B -NGF F= TRAIL #2 7T 4% & *F PAH #9394 Wi A2 3+ % 2 TS R Roag T 2R
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Abstract: Objective To explore the significance of serum {3 -nerve growth factor (3 -NGF) and tumor necrosis factor-related
apoptosis-inducing ligand (TRAIL) testing in clinical diagnosis and prognosis assessment in patients with pulmonary heart

disease (PHD) complicated with pulmonary artery hypertension (PAH). Methods A 1:1 case-control study was conducted in
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Daxing District People’s Hospital of Beijing from January 2019 to June 2022, in which 86 patients with PHD complicated with
PAH and 86 patients with isolated PHD were selected as case group and control group. Retrospective analysis was conducted.
The case group was divided into mild PAH group (n=39), moderate PAH group (n=25) and severe PAH group (n=22) according
to pulmonary artery systolic pressure (PASP). Meanwhile, the case group was divided into good prognosis group (#n=75) and poor
prognosis group (n=11) based on the outcomes after one year of discharge. Demographic data and laboratory examination
indicators of study subjects were collected, and serum {3 -NGF and TRAIL levels were measured using enzyme-linked
immunosorbent assay(ELISA). Pearson product-moment correlation analysis was used to assess the relationship among 3 -NGF,
TRAIL and PASP. Logistic regression analysis was performed to identify factors influencing PAH in patients with PHD. ROC
curve was used to evaluate the diagnostic value of (3 -NGF and TRAIL for PAH. Cox proportional hazards regression analysis
was carried out to assess the relationship among 3 -NGF, TRAIL and poor prognosis in patients with PHD complicated with
PAH, and ROC curve was used to evaluate its predictive value for poor prognosis. Result Compared with control group, the
duration of PHD in case group was longer (8.63 + 1.27 years vs 5.49 + 1.15 years), and serum 3 -NGF level (26.97 + 8.25 ng/ml
vs 22.14 + 7.32 ng/ml) and TRAIL level (2.83 +0.76 ng/ml vs 1.71 + 0.68 ng/ml) were increased, with significant differences
(=17.006, 4.064, 10.183, all P<0.05). Serum [ -NGF and TRAIL had certain diagnostic values for PAH in PHD patients, with
AUC of 0.842 and 0.838, respectively. And the combined diagnostic AUC was 0.920, which was higher than that of single
indicators (Z=3.416, 3.508, all P<0.05). Serum B -NGF (23.26 + 5.13 ng/ml, 27.83 + 5.57 ng/ml, 32.57 + 6.02 ng/ml) and TRAIL
(2.24 £ 0.65 ng/ml, 2.89 + 0.71 ng/ml, 3.81 + 0.90 ng/ml) levels among patients with mild PAH, moderate PAH, severe PAH were
sequentially elevated, and the differences were significant (£=20.624, 31.972, all P<0.05). Serum B -NGF and TRAIL were
positively associated with PASP (=0.673, 0.659, P<0.05). Serum B -NGF (36.34 + 8.05 ng/ml) and TRAIL (3.49 + 1.01 ng/
ml) levels in poor prognosis group were higher compared to good prognosis group (25.59 + 7.28 ng/ml, 2.73 + 0.89 ng/ml), and
the differences were significant (r=4.516, 2.604, all P<0.05). Logistic regression analysis showed that, the PHD duration
[OR(95%CI):1.784(1.135~2.806)], B -NGF[OR(95%CI):1.976(1.108~3.523)] and TRAIL [OR(95%CI):1.866(1.123~3.101)]
were independent risk factors for occurrence of PAH in patients with PHD ( all P<0.05). Multivariate COX proportional risk
regression results showed that PHD duration [OR(95%CT):1.167(1.082~1.364)], B -NGF[OR(95%CI):1.322(1.134~1.649)], TRA-
IL[OR(95%CI):1.259(1.087~1.590)] were independent risk factors for poor prognosis in patients with PHD complicated with
PAH (all P<0.05). Serum B -NGF and TRAIL could predict the poor prognosis in patients with PHD complicated with PAH, with
AUC of 0.863 and 0.881, respectively. The combined diagnostic AUC was 0.907, which was higher than that of single indicators
(£=2.905, 3.128, all P<0.05). Conclusion Elevated serum (3 -NGF and TRAIL were independent risk factors for PAH and were
associated with severity of PAH. Early combined detection of 3 -NGF and TRAIL can improve the diagnostic value for PAH and
predict poor prognosis of patients.
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pulmonary artery hypertension
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FIRT SRS it sh bk e, (0552 B R T3, F
IO H 2 WM i A= b i il Bl R 127 PAH
BRI . B - & E R+ (B -nerve growth
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201945 1 A ~ 2022 4 6 Adb et A% X A REE
BEWCIA Y 86 1) PHD Jf & PAH f3& (JR B4l )
86 il B4l PHD (3 (XFHRLL ) HEAT [mUM: S04,

PHD f5 & (WE#) 2Wibrie ', PAH£F4 (b
L Jits 20 ok 2 HE 2 T S 3R 7 AR e (2021 ) ) M2
WikrifE. MASRIE: OFR=18%; QBE LK
B EAERES; OWRIRTERSEE, s
—AETERT o HEBRARIE . O URI S LI Lok iR
Ty Q. BUIReRSE s WA 1 3%
ZAFFIPRFA A B EAZ RPN . A Bk R
BRI SRR T s @RI O . ZA0E
DIREARS . SR AU iR Skt e adfk
P U B 45 1T BB S M AR AT 5% 245 SR 1O IR £

GHAhZ | 1B SRR L [ B e M R
O i BB MR s OHABIF R E N T
EHERR B E . ARG S (MRFERES) , A
RAFEBEACHIZ: LI

12 BBLXA  AU5800 4 H shA 4k Hri (&
DU s & R RREAH] ), 4 AshibR{ (€[ BIO-
TEK ) , B-NGF I 552 105 & fl TRAIL [EEE e
e (R AEYRHEARAFR) |

13 Fik

1.3.1 FEARGORMGLE . WEEMFEXT S0 . AEH

B, RE L IR (EFPIRE /Wi ) L ML

PHD Jfs . MEPRI s 48, FlZs I8 k% (FBG) .

SRR (TC) . =BHM (TG) . mHEREA -
JIH [ HDL-C AR % B2 RS 8 11 - IR [E B LDL-C ).
132 I3 B-NGF, TRAIL #l: REMIEX 4
ABEJ5 15 A I8 i ik i 4ml, LA 3 500 r/min &0
10 min, 250242 12.5cm, 4385 LTE & T -80°C K
FETPFIN . R FHBEIR S e W FfF ( ELISA ) A i

i B-NGF, TRAIL /K, il ish 2 /™ % 44 B 511
UL AT,

133 Jili gl Bkl 4 FE 52 = R R i 75 0 20
o I 22 5 IR 25 7T il 2 Bk W 46 e ( pulmonary artery
systolic pressure, PASP) , % 2L = Y-,
HHE PASP {i UV BE5 1 41 43 R 52 3 PAHL (20K
A& F PASP {H 5 ~ 35mmHg) 1t 39 fil, & PAH
(PASP{H 36 ~ 45mmHg )t 25 {5715 & PAH( PASP
= 46mmHg ) 3£ 22 i,

134 BV BFE MGG MY, FETEE 2
—4E, BEVTZE RS B BET T, ARYRRE TS,
SRR o M R R4 (n=75) FIfiE A R4
(n=11) .

1.4 it 5dr R SPSS22.0 Gi4k bk
P, ERVOR AT A IR R R « bRz
(x+s) Fom, ZAR BT 2E08, ZELL
B LSD-t K56, PHLH HeEH A4 ¢ /e et e
BHUAE (%) FoR, dRLECR 2 6%, i
B -NGF, TRAIL 5 PASP {HAH 1K FH Pearson £
FEAR LM, £ Logistic [1JH 43 #1 PHD 34
PAH M A %, HEZRMZHEZE COX L F R [l
HA WG R R R 2R, 26128 #H TAERRE
(receiver operating characteristic, ROC ) Hii & PF-Ali
M B-NGF, TRAIL %} PAH i2 i # {i & %} PHD
I & PAH B E UG A R A HNAME, AUC HEH
ZKKy, P<0.05 MZERAEGIFE L,

2 SR

2.1 Wl ARFTA A IR 1. SXTRE R,
JafiZ PHD ff4< . i B -NGF, TRAIL /KF-Ft+
w, 2R EAGIFE X (¥P<0.05) .

%1 FAIGRKRERLLE [x+5, n (%) ]

% I (n=86) KHBLL (=86 ) e P
5 (%) 51(59.30) 43 (50.00) 0.849 0.357
(%) 5576 +8.15 5429 +9.03 1.126 0.264
BMI ( kg/m”) 2261 +2.04 22.13£227 1465 0.146
FFikIE (mmHg ) 82.49 +5.27 81.05 +4.98 1.841 0.067
Y (mmHg) 127.53 £9.04 12543 +9.56 1.486 0.141
W () 27 (3140) 19 (22.09) 1.899 0.168
B () 15 (17.44) 11 (12.79) 0.725 0.394
PHD 5 (4F) 8.63+1.27 549+ 1.15 17.006 <0.001
FBG (mmol/L) 6.21+0.46 6.13+045 1.158 0.251
TC (mmol/L ) 4.03£0.87 4.10£0.92 0519 0.609
TG (mmol/L,) 1.22+0.34 1.16%0.30 1237 0.221
HDL-C ( mmol/L ) 1.64+0.38 1554031 1.702 0.091
LDL-C (mmol/L) 295067 3.07+0.63 1218 0.228
B-NGF (ng/ml) 26.97 %825 22.14%732 4.064 <0.001
TRATL ( ng/ml ) 2.83+0.76 1.71+0.68 10.183 <0.001
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22 ik B-NGF, TRAIL *F PAH #45 Wifia UL
K1, %l ROC i £k W /%, 1L ¥ B-NGF £ W
PHD £ # PAH 11 AUC(95%CI) 4 0.842 ( 95%CI:
0.779 ~ 0.891) , 4 # W {f & 25.31ng/ml, 2 W
B IR S 0 0 N 81.34% 1 76.52%; 1L T
TRAIL i26; PHD 3% PAH Y AUC( 95%CI )4 0.838
(0.765 ~ 0.879) , YW {H N 2.39 ng/ml, ZWr
R AR EE 23k 80.76% F1 78.38%; Bk
AHM AUC (95%CI) 47 0.920 (0.863 ~ 0.957 ) ,
12 W SRR B VR = B 43 00 R 91.37% il 77.64%,
12 Wr {5 = T B — 45 bR (Z=3.416, 3.508, 1
P<0.05) .
23 R F PAH 71 % # & B-NGF, TRAIL &
Frbsx WE 2. ML PAH SRS FEEINE, M
B-NGF, TRAIL /K& s, 25 A5t
B (¥ P<0.05) . & Pearson fFRIEAH T, IR
=2

B2 M7 B -NGF, TRAIL 7K ¥ 5 PASP & iF #H¢
P (r=0.673, 0.659, ¥J P<0.05) .

00 02 04 06 08 1.0
1 — 455
B 1 Mm% B-NGF, TRAIL i2#f PHD £ PAH By
ROC Hi£%

A[E PAH fmIEEEIME B -NGF, TRAIL 7KFELLE (x+s5, ng/ml)

i 20 PAH i PAH T PAH - »
' (n=39) (n=25) (n=22)
B -NGF 2326+5.13 27834557 30.57+602°" 20.624 <0.001
TRAIL 2.24+0.65 2.89+0.71 381090 " 31.972 <0.001

W T 5% PAH AR, =3.856, 4.229; 3.186, 4.059, ¥ P<0.05; 5 )E PAH AL, =3.295, 3.612, 4 P<0.05.

24 RETE EFH fiF B-NGF, TRAIL K -F b
B WA ARAIME B -NGF (25.59 +7.28ng/ml ) ,
TRAIL (2.73 +0.89ng/ml) 7K ¥ & T Hi 5 K 4 41
(36.34 +8.05ng/ml, 3.49+1.0lng/ml) , ZFHA
Giilep i X (t=4.516, 2.604, ¥ P<0.01) .
2.5 #ww PHD %% % % PAH 4 % B % Logistic &
x3

Jasdr W 3. DL PHD & 275 &4 PAH NIA
g (KA =1, RNEE=0), ¥1TEREAS
T122 % ) PHD Ji5 2. B -NGF, TRAIL i H 78
W T2 E Logistic [IJH43#7. 4558 @78, PHD
S PR . B-NGF fil TRAIL 7K °F-FF & & PHD i %
PAH J BRI ZE (3 P<0.05) .

=0 PHD B&H KX 4 PAH IS EZE Logistic @340 #7

R AR B SE(B) Wald P OR 95%CI
PHD #if2 SUEE LY 0.579 0231 6.283 0.003 1.784 1.135~2.806
B-NGF HEAR 0.681 0.295 5329 0.017 1976 1.108~3.523
TRAIL iB oy 0.624 0.259 5.805 0.012 1.866 1.123~3.101
HHOR - -12.075 3.167 14.537 <0.001 0.001 -

26 PHD A PAH 2 ZFERRWERF /% R
# COX Wil M= 2o b Wik 4, £ K COX
FE A5 JXURS: | )T 25 SR i 7, PHD S #24< . B -NGF Al
TRAIL F} 2 PHD 3% PAH (5 Tl A KLk
fakrHZE () P<0.05) .

2.7 i3 B-NGF, TRAIL » PHD 5 % PAH % %
TG R B ey Fm st WK 2. 44l ROC ik B,
IMy% B -NGF #till PHD 3% PAH & WG AR A&
AR AUC (95%CI) 47 0.863 (10.802 ~0.906 ) ,
LB E R 31.39 ng/ml, T AR A4S 43 1)
A 77.13% 1 82.34%; IfiL 7 TRAIL Tl PHD Jf- %

PAH 35 5 A B & A XU ) AUC (95%CL)
0.881 (0.809 ~ 0.915) , M4F WA~ 3.12 ng/ml,
Tou I R B IR S R 43 A 85.02% T 75.89%
THBA K AUC (95%CI) M 0.907 (0.851~
0.962 ) , ¥l I A IR B RN A S5 B 43l b 85.75%,
81.86%, HWUM{E = T —F8 4R ( Z=2.905, 3.128,
¥ P<0.05) .
3 itig

Fl RO (PHD ) 248 Bl 20 21 45 ¥y K 1)
AESH R G RAGIEIRZBH, A0 kAR —4
ORI 2395 1 JEAS i n] 1 fin il ) ik e 0 a4
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BH7, SPEOf A BESE RS, 4k H B PAHMY,
PAH it — 2B Ay s, AT O EARR,
# PHD i fE Pk, T E 3 nl HLO i st
PAH A, FHnT I A SoRE R e PR & 5
WK R B, W5 I sh ke g s e, Rl
P BEAR RS RO, A O SR ] LA bR kK
JHF R R DA R K b 2 . o0 L RTR A 22 i A8 PAH

FRLAN CT, 7S 2 al s A A 4 R s v, H
fote P, HEREROB TR, 7ERE)2 0
JUHMEBERCR . MR AR B IR A4,

FL KPR, CRISEAL, R R B2 W
PN YRR E bR . PHD SB35 3 & PAH HILI#E K il
P L AL LA RERG R ARE IR A,
FHREUBEZ R . R H S PAH AR B DI G

WOLTBr, EBUREE R AR, HA— 2R 8 IR & Py B I RS W R BT A

F4 PHD #% PAH 2ETEARMEFEEZMEE R COX LLFIXUEE E YT 5 7
. LS T} ZHFEMT

OR 95%CI P OR 95%C1 P

30 (1= 5, 0=%) 1.037 0921 ~ 1.164 0.162 - - -

Ry (A ) 1.159 1.001 ~ 1.305 0.046 1.102 0958 ~ 1.217 0.067

BMI ( 5 4  ) 0.958 0.829 ~ 1.076 0.385 - - -

FIKIE (8 ) 1.003 0917 ~ L115 0.611 - - -

Wi (8% ) 1125 0.863 ~ 1.329 0.490 - - -

WAt (1=52, 0=1) 1.049 0.904 ~ 1.132 0.183 - - -

HEIRA S (1=92, 0=78) 1.204 1.031 ~ 1.439 0.041 1.125 0997 ~ 1.259 0.053

PHD #if# (4754 ) 1358 1.204 ~ 1518 0.045 1167 1.082 ~ 1.364 0.041

FBG (454 ) 1.002 0793 ~ 1.369 0.127 - - -

TC (GESEH ) 0.926 0.814 ~ 1.050 0.298 - - -

TG (L) 1.014 0917 ~ 1.156 0.465 - - -

HDL-C (JE&E5 ) 0971 0.892 ~ 1.063 0.382 - - -

LDL-C (#4454 ) 1.035 0.926 ~ 1.108 0513 - - -

B-NGF (&4 ) 1469 1.208 ~ 1.712 0.014 1.322 1.134 ~ 1.649 0.012

TRAIL ( %284 ) 1.392 1.193 ~ 1.625 0.022 1.259 1.087 ~ 1.590 0.019

08

e
@
5 B-NGF
“75 TRAIL

— At
—_—
02
00
00 02 04 Y 08 10
1 - S

B 2 Mmi& B-NGF, TRAIL ¥iill PHD 3% PAH
BEWMEARRM ROC ML
B -NGF J&—Fpf 420 B fI A M A= K+, 1E
HAIRE T S 5RMIE RGeS
FAK, RIS, RIS R A B A A
AL S B 2 TTIE NI . AR R B,

B -NGF ik 0 b T THURZ A HE 8, i
n, R B KA A T #kE Aok, st dEse
IRtk R AN . RERR TR AN . PR AN A
G RIEMMRE R AL R K7, S RAESR N, ¥
TIZE e A K 5- 328 8 Bl 3 30K T 3850 98 R 25 00K sz oy il
MZITLARRN, AT THLUE R R P B4 5 |
A5 A B A B T Al 55 U B B
B -NGF ] BT HAZ 1A TrkA (S5, /b itizhfik
U LS R AR, g A s . IEEE DL R
PN K2 DI RES5 A0 T DA 2 i 11/ S SRR B, A A sl bk
RE I R A AR AL, I B -NGF $ikslids
B -NGF ZMIEHUH, w2 EMGE PAH /N U ELL
ifie, S0 s bk LA A KRR . AR
KIL, I B-NGF 1 PHD Jf & PAH B & ik
i, #8 B-NGF 5 PAH &t el %, Halfe
MIALHI LTS B -NGF ik FiH, fEaE il sh Bior i L
YA RIS T G S S A SRR, il
M4 2 PAH R AHLHIZ — B PHD 1A A
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AR B AR S, S iE 20 B A 9 PR A S Rl mT A
B -NGF & B A3 h, i — L SR RAE ALY KR
E SN PAH JEAK P15 Ak, B -NGF ik [
SR | N | K R AR (K= S =
PAH, W58 %, B-NGF 5 PASP S iEAHXHE:,
LR LRI B -NGF Al 4B Wy PAH gl ™ fE
[ NTE =217 Nl et X A= H s =

TRAIL %544 I 4 11 Y 85 i & 1, /& 4% TNF
Ml FasL Ji7 & BLAY 45 3 > TNF R R 14> F,
i 5 H 32 {& DR4 Fl DR5 4 5 M 45 4 J5 7l %
AR U T Al e, AR F AN R A A R, b
T Bl 3l ok 7 LA i SR G 5 . TRAIL 3 BR
THRERI . 15 05 DL K 58 0 KN 45 2 3
M, WHRETNTSEZEKEAESS5RE
R R AR RE SN, IF S A M O T L
HTHIAEZE 45 50 B oR P, TRAIL ik b iE ] S84
PEVEFTZAL, MHRE RGN HURIRA L At Y
GRERN, P& AARGREMEFUIRIR S, [ THE
TRAIL if 23456 T 4 i A1 B 40 09 A0 BAEH,
— B A B RBE RN, (R B 4R AT R AR
Bila, SR GERE sn AR BR 45495 . LAWRIE 4% &Y
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