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Abstract  Objective: The aim of the present study was to investigate the levels of serum soluble CD137
(sCD137)in patients with pulmonary hypertension due to left heart disease(PH-LLHD)and explore it’s clinical sig-
nificance. Method: The clinical data of 76 patients with LHD were collected, and PH was defined by pulmonary ar-
tery systolic pressure (PASP) =40 mmHg, including 40 patients with LHD (LHD group) and 36 patients with
PH-LHD (PH-LHD group). 30 healthy adults served as control group. Enzyme-linked immunosorbent assay
(ELISA) was used to determine the levels of sCD137 in serum. Result: The levels of serum sCD137 in PH-LHD
group was higher than that in LHD group and healthy control group. Serum sCD137 in three groups were 9. 27
(7.01, 13.71) pg/ml, 6.68(4.26, 8.26) pg/ml and 2. 52(1. 22, 3.22) pg/ml, in respectively. The differences
were statistically significant ( P<C0. 05) Serum sCD137 levels were positively correlated with serum creatinine, brain
natriuretic peptide, left atrial diameter, left ventricular end-diastolic diameter, left ventricular end-systolic diame-
ter, and PASP,and negatively correlated with left ventricular ejection fraction. Logistic regression analysis showed
that sCD137 was one of the independent influencing factors of PH-LHD ( P<Z0. 05). Receiver operating character-
istic curves showed that the area under the curve(AUC) of sCD137 was 0. 722(95% CI.:0. 607—0. 837, P=0. 001)
in the prediction of PH-LHD, the cut-off value was >>8. 22 pg/ml, with the sensitivity at 0. 611, specificity at
0. 750. When combined with BNP and TG/HDL-C,the AUC of predicting PH-LHD was 0. 910(95% CI.0. 841 —
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0. 980, P<<0. 001) , the cut-off value was =>0. 53, with the sensitivity at 0. 778, specificity at 0. 950. Conclusion: The
serum sCD137 levels in patients with PH-ILHD was higher than that in patients with LHD, suggesting that sCD137

may participate in the occurrence and development of PH-LLHD. A certain value was showed in sCD137 of predic-
ting the occurrence of PH-LHD in LHD patients which was better when combined with BNP and TG/HDL-C.
Key words soluble CD137;left heart disease; pulmonary hypertension
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fii ] SPSS 23. 0 Geit 84, 1IE 28 4 A 1 1 % k)
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AHSEAHT BoR LG sCD137 7K 54E# . Scr .
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<0.05), Hrh 5 LVESD 948 56 M & &5 (r=0. 556,
P<<0.001),5 LVEF 2 A1 (r=—0. 444, P<<
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Table 1 Comparison of clinical data among three groups

BICY%), xts

T H X HE4H (30 ) LHD #4140 ffil)  PH-LHD# (36 ffil)  #I&{H P1{d
e PR — _
JERIN 7] - 32(80. 00) 21(58.33)
5 I R — 5(12.50) 3(8.33)
gk 0 B — 2(5.00) 8(22.22)
P 0 A 95 — 1(2.50) 3(8.33)
TR T 0 FIL — — 1(2.78)
S/ % 57.93+2.57 58.68=+1.37 63.44=+1.92 2. 414 0. 095
B /4 /) 13/17 23/17 19/17 1.395 0. 498
BMI/(kg * m %) 22.7640. 38 24.58+0. 47V 24,2240, 74 2.712 0.071
DFR/QK + min~") 76.97+1.11 71.33+1.74 80. 56+3. 09 4,768 0.010
2 A s 8(26.67) 10(25. 00) 7(19. 44) 0.545 0. 761
Yl R — 11(27.50) 10(27.78) 0.001 0. 978
o IR — 3.581 0. 310
14 — 1(2.50) 2(5.56) — —
29 — 11(27.50) 4(11.1D — —
3 9% — 18(45. 00) 18(50. 00) — —
NYHA > Bifgsr 2% 17.107 0.001
T4 — 17(47.22) 5(12.50) — —
II %% — 18(50. 00) 11(27.50) — —
I %% — 4(11.1D 15(37.50) — —
IV & — 1(2.78) 5(12.50) — —
XTI .Y P<<0. 0555 LHD 4t . ” P<<0. 05,
x2 JHEPRMNFEUERROHEBEIERIEER
Table 2 Comparison of biochemical and echocardiography indexes M(P25,P75), xt s
i H Xt B4 (30 ) LHD 41 (40 #i) PH-LHD £ (36 #i) (LAl Pfd
H AR bR
Alb/(g+ L1 47.5240.71 38.5040, 422 36. 9040, 732 77.922 <20. 001
Scr/(pmol « L™H 53.05(46. 65,65, 28) 68. 75(60.70,77.80)" 83.20(67.88,108.15)»% 31.799 <20. 001
TG/ (mmol « L™1) 1.19(0.95,1. 82) 1.40(1.07,1.83) 1.17€0.89,1.55)% 6. 160 0. 046
TC/(mmol « L™ 1) 4.61+0.25 4.25+0.19 4.13+0. 26 1. 053 0.353
HDL-C/(mmol « L™ 1) 1.3840.07 0.9940. 04% 1.08+0.06" 12. 100 <20. 001
LDL-C/(mmol « L™ 1) 2.86(2.40,3.56) 2.27(1.86,2.78)V 2.18(1.88,2.66)" 13. 267 0.001
TG/HDL-C 0.96(0.57,1.25) 1.48(1.00,2.09)" 1.14€0.75,1.61) 10. 507 0. 005
sCD137/(pg » ml™ 1) 2.52(1.22,3.22) 6.68(4.26,8.26)% 9.27(7.01,13.7)»% 49. 646 <20. 001
BNP/(pg *+ ml™) - 54.50(26. 88,87.35) 547.00(138.50,1180.00)* 194,000 <20. 001
Lo B 7 SR bR
LAD/mm - 37.00(34. 75,40. 25) 46.50(40.75,52. 00)" 247.500 <20. 001
LVEDD/mm — 47.00(43.00,50. 25) 52.50(45.75,61.50)% 430. 000 0.003
LVESD/mm - 28.50(26.75,31.00) 37.00(29.75,51. 25" 295. 000 <20. 001
LVEF/% - 69.00(65.00,71.00) 52.00(36.75,63.25)" 260. 500 <20. 001
PASP/mmHg — 27.00(24.75,31.00) 50. 00(43. 50,57, 75)% 0. 000 <20. 001

0 SRR A, Y P<<0. 05,2 P<<0.01; 5 LHD 41 #,.» P<<0.05,” P<<0.01,

0.001), W% 3,
2.4 4y Logistic [FIIH4r 8 PH-LHD A9 2l 37
AN

PI#AE RN H AR &, L PASP 275 >40 mmHg
SRR, HEAT A R R Logistic IH 437,
KILAER 0% Scr, TG/HDL-C., BNP, sCD137,
LAD, LVEDD, LVESD, LVEF [ # % PH-LHD

BB T (P<<0.05), &3 rEiLm &k H
LVEDD.LVESD,LVEF 771 ™ & i £ & L 2 ¥,
25 bk 3 A dE bR, H AR R Logistic [B11H 43
Mrifi vt A G ih 2+ = s AR 1E v H & &, DL
PASP 27 =40 mmHg F N g ## 1T L HE Lo-
gistic 4347, & B TG/HDL-C F&A% . sCD137 FF
= BNP FFE il /5 g PH-LHD % 4= By 0 57 5w (4]
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F(P<<0.05), L5 4; 38 B3R 3 484 & ny 1
MHEZR, W5,

* 3 IMiE sCD137 K F 5K &F BHE X 1%

2.5 ROC £ sr#r

%} TG/HDL-C,BNP. sCD137 /K F L) & =%
B A BUMAR SR 17 ROC #4437 Hr . Horp sCD137 X
PH-LHD f9 %l il 4 A . #h £ F m B C(AUC) =

Table 3  Correlation analysis of serum sCD137 levels 0. 722,95%(1:0‘ 607~0. 837(P=0.001), %{i |‘gﬂ
with clinical data i > 8. 22 pg/ml, WUBHE K 0. 611, 45 B 1N
SH rf P {i 0.750, =FBEAX PH-LHD M BN : AUC=
i 0.321 0.005 0.910,95% CI;0. 841~0. 980( P<0. 001) , 5t {1
Bl\;i 72' T;Z Zi;z {4 =>0. 53 B 0. 778, 4 B H 0. 950, £
i ' o Z R BB iE, = # B4 5 sCDI37 ¥4l B PH-
Al 0. 022 0853 LHD i AUC W 2mA giit = L (Z=11. 60,
Ser 0. 299 0. 009 P<<0.001), WFE 6. 1,
TG —0.187 0.105 3 it
TC 0.023 0. 846 PH R P & 2%, & 7 1l & Wi | i 4 &
HDL-C 0.049 0.677 B3R TE AF 224 B AR B 2 S BUI I 4 R
LDL-C 0.095 0.417 HFE . PH-LHD & PH &% WL —25, He X
TG/HDLC 0182 0115 SR B LA IR HER PH A7 0 545 K000 mPAP
A[,\]H;Né?ﬂ?‘éﬁ 0.318 0.005 =25 mmHg H i a1 ik #2 JE (PAWP) <15 mmHg,
LAD o347 0. 002 FE LHD %%‘*%Eﬂﬁ:&ﬁlbﬁﬁﬁﬁﬁth%,
VEDD Do o001 659~ 80%% 19 18 > Jy %€ 38 18 % JF & PH', i
LVESD 0556 —o.001 PH 11 %t 2 B0 R b LHD 3857 R i i % 5
LVER ot —0.001 . i, 33k LHD-PH 3457 055 S bR 2 I B i
PASP 0. 549 <0.001 57 ik TR 14 ) 2L
R4 M sCD137 KF 5la REHE A Logistic [ A5 47
Table 4 Logistic regression analysis of serum sCD137 levels and clinical data
o B 5 5B L E I
~ OR(95% CD P{E OR(95%CD P{H
AW 1.050(1.000~1.102) 0. 049 0.993(0.902~1.092) 0. 880
BMI 1. 045(1.008~1.082) 0.016 0.974(0.911~1.041) 0.431
LR 1.046(1.017~1.076) 0.002 1.009(0. 968~1. 052) 0.667
TG/HDL-C 0.562(0.323~0.979) 0.042 0.136(0. 025~0. 739) 0.021
BNP 1.006(1.002~1.009) 0.002 1.006(1. 000~1.012) 0.036
sCD137 1.166(1.046~1. 300) 0. 005 1.142(1. 005~1. 298) 0.042
LAD 1.221(1.108~1. 345) <C0. 001 1.173(0. 983~1.399) 0.077
LVEDD 1.119(1.042~1.202) 0.002 — —
LVESD 1.155(1.061~1. 258) 0. 001 - -
LVEF 0. 896(0. 848~0. 948) <C0. 001 — —
& 5 Logistic [ J3&E
Table 5 Logistic regression model
AR B1A S. E. Wald {8 OR(95%CD Py
TG/HDL-C —1.266 0.602 4. 428 0.282(0.087~0.917) 0.035
BNP 0.007 0.002 11. 703 1.007(1.003~1.011) 0.001
sCD137 0.109 0.062 3.135 1.115(0. 988~1. 258) 0.077
(g —0.879 0.927 0. 899 — 0. 343
ﬂﬁﬂﬂﬂﬁg pP= 1+e <O 379—1_26@r'n;x(HnL—lcﬂ—o.oo7vmxm—o. 109 * [sCDI37])
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Table 6 Analysis of receiver operating characteristic curve

Youden
&b AUC95%CD P i B f sk (95 %6 CD 5 (956 CD -

H
TG/HDL-C 0.644(0.519~0.769)  0.031  <{1.20 0.583(0.408~0.745) 0.700(0.535~0.834)  0.283
BNP/(pg + ml™ 1) 0.865(0. 782~0.948) <C0.001 >>116.50 0.778(0.609~0.899) 0.850(0.702~0.943)  0.628
sCD137/(pg » ml~1) 0.722(0.607~0.837)  0.001  >>8.22 0.611€0.435~0.769) 0.750(0.589~0.873)  0.361
TG/HDL-C.BNP Fl sCD137 0.910€0. 841~0.980) <C0.001  >>0.53 0.778(0.609~0.899) 0.950(0.831~0.993)  0.728

1.0

0.8r

0.6
#
&
0.4
0.2 ——sCD137,AUC=0.722
- ——TG/HDL-C,AUC=0.644
— BNP,AUC=0.865
0 - Predicted probability, AUC=0.910
0 02 04 06 08 1.0

1- 4554

E 1 sCD137,TG/HDL-C,BNP 7k F B = EE & %t
PH-LHD Tl {E 89 ROC B £k 53 #7
ROC curve analysis of sCD137, TG/HDL-C,
BNP and combination of the three factors to
predict PH-LHD

Figure 1

B I8 AR I A il I 4 A v R o B AR
W # B PH B & 06 2 (% 240 i F 7 B & & F I
NG IL-18.1L-6 \ TNF-o & R EF 70l fig & PH il
I /5 7 98 ) 4 2o R v A B A R . AR
4%F CD137 (4-1BB, TNFRSF9) & —ff 28 kDa 1
5 AR L SRR T 40 M G EEEE 2 545, sCD137
J& CD137 Wyl 8 20, — A oy & 45 & Y
(mCD137) B9 B 7% 7= ¥, & AT 89 w5 18 F 98 & B
CD137-CD137L i# i 7€ PH K 2l ik ks B 8 4k i 25
FEEAEH . CD137-CD137L 1553 j% i 36 1k T 410
Mo 7 1 o1 i 45 S 9 LA e (VSMO) 36 7 5%
b K A PR BRI 0 L O 3 gk AR I A 0k R 4R 0 /N
R 3 Jok P Rz 40 A 8 5 AR TR A R S ) il B
Jok 7 ¥ WL40 M (PASMC) £ RUEE AL, bkt FE 1y
Z5 PH ML L. AWF5E &8, % B4 LHD 41,
PH-LHD 41# sCD137 /KA ¥k Tt =5 ( P<<0.05) ,
&8 CD137 fF 5 AT RE = 5 PH-LHD Mk 4 &
& ] e R I697 PH-LHD A5 4045 .

HOFERARSW PH 894 4R, KH )
Ptk BOlE IR TAE IR R 2 M. BT
Mo EE R PH B H BTG A 0 A& R, 22

FRAE = S S 3L Ve L 7 A PASP o A 52 J2 A&
776 PH, PH-LHD 430 2 28, 9K57 ) B 40105 5
P PH (ioslated post-capillary PH, Ipc-PH) F1 & 41
M & /7 )5 IR & P PH(combined pre- and post-capil-
lary PH, Cpe-PHD™' . i & (5 3 B350 4 . B0 4l i iy
F LHD, 05 i & | Sl i PO LR L B 3k B0 )L
RSB R AR RS R, EE K
I Dy TR 07 9k 2 36 ) A% 356 5| 6 ki 0 24 ) 3 v S B
X —2& PH 9.0 lIE 25 44 T 68 oic 48 v] il B8 75 o0 3 B
Fidr &, ARWEIE SR WoR. PH-LHD 41 LAD,
LVEDD., LVESD B & & F LHD 41. LVEF %
LHD 20 & 2 F A%, £ W PH-LHD .0 % 5 A4 Fl 42
DIREZ M) ZHF 4., sCD137 By /K F 5 LAD,
LVEDD,LVESD,PASP & 1E# 3%, 5 LVEF & i
A2, 457 HoK S 8 78 fiE ik PH-LHD 0 % 5 A4
MACINEERE ML, R B sCD137 7K - F+ 5 J& PH-
LHD (37 /& B N % 2 — . %) PH-LHD & — % il
M E (AUC=0. 722,95% CI:0. 607 ~0. 837) . &%
HRE R sCD137>>8. 22 pg/ml, #iill PH-LHD #y
HUBME N 0. 611, 45 MM 0. 750, BE A BNP K&
TG/HDL-C J§ %} PH-LHD #9 T Wl 4 i o & %
(AUC=0.910,95% CI: 0. 841~0. 980) , fx 1 I {&i
H=>0.53, HURAE R 0. 778, K¢ MR 0. 950, R B
“HBA R sCD137 Hupl i PH-LHD f9  # 14
LA BT PH BRI EBARYT .

Amdani 29 B 57 & B, PH B3 i KE 8
BNP 515 % J& ) 6 faf o 5 AH G, 878 PH H7 22 3%
k. 2015 4 Kk I il 3h ik &= 7R 48’ #E#E 4 BNP >
300 ng/L fE A PEAE PH #5098 & K171, BNP
FE R B PH B & 95 8 R 36 % 19 35 2248 4w, 7
PH-LHD B & 34 0 F1 38 58 i 5 22 T = W3R R
KIWHE AR, ABF5 & M PH-LHD 40 & % i3
BNP /K5 35 T8 LHD 48 %, & PH-LHD
RAEWBS AR R Z —, HOKFE 5 NYHA 03
RET 9 PASP . sCDI137 7 7E 1IEAHJE 3¢ & , 50 700
PH-LHD B AUC & 0. 865, %F W PH-LHD )
R MR R WR A BER XL,

AHREHEANER 225 PH M RIE R
N K it 45 T YA Bh A S8 R HDL UK AF wf
PAREAR AL RR K 7 Kok PHY , —J004F X IR &
P 75 IR R B BF 5 & B HDL-C 7K S B 0] I
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RO LB L % 2E SR Jonas U A 5Y K EA
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