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[Abstract] Objective To investigate the relationship between decoy receptor 3 (DcR3) levels and prognosis in patients with
acute exacerbation of chronic obstructive pulmonary disease (AECOPD) complicated with type 2 diabetes mellitus (T2DM) who
develop respiratory failure. Methods A total of 128 AECOPD patients with T2DM and respiratory failure admitted to the Traditional
Chinese Medicine Hospital Affiliated to Guangzhou Medical University from December 2021 to December 2023 were retrospectively
enrolled. The patients were stratified into quartile groups (Q1-Q4) based on DcR3 levels, and the general data of the four groups were
compared. Logistic regression model was used to gradually exclude confounding factors with collinearity, and the correlation between
DcR3 level and the risk of poor prognosis was analyzed. Sensitivity was tested using the correlation E-value method. LOWESS method
was used to analyze the relationship between DcR3 and glucose metabolism levels. According to the prognosis, the patients were
divided into good prognosis group (n=81) and poor prognosis group (n=47). The general data were compared between the two groups,
as was the prognosis of patients with different DcR3 and glucose metabolism levels. Unconditional logistic regression model was used to
analyze the multiplicative interaction between DcR3 level and glucose metabolism indicators on prognosis, while an additive
interaction was assessed using an interaction analysis table. The correlation between DcR3 level and poor prognosis was analyzed using
restricted cubic splines and threshold effect analysis. Results Levels of fasting plasma glucose (FPG), 2-hour postprandial plasma
glucose (2hPG), glycosylated hemoglobin (HbA, ), procalcitonin (PCT), D-dimer (D-D), Acute Physiology and Chronic Health
Evaluation II (APACHE II) score, C-reactive protein (CRP) and tumor necrosis factor-a (TNF-a) were significantly different among
patients with different DcR3 levels (P<0.05). After stepwise elimination of confounding factors by logistic regression model, DcR3 level
was independently correlated with the risk of poor prognosis. LOWESS analysis revealed a nonlinear relationship between DcR3 and
FPG, 2hPG and HbA, . Stratified analysis showed significant differences in poor prognosis rate among patients with different DcR3
levels within the high-level subgroup of FPG, 2hPG and HbA,_(P<0.05). Specifically, in Q4 group (DcR3>6.32 ng/ml), the incidence
of poor prognosis was the highest when FPG=10mmol/L, 2hPG of 9-14 mmol/L and HbA, >10 %, which were 64.71%, 58.82% and
52.94%, respectively. After adjusting for confounding factors, interaction analysis results showed that there was an interaction between
FPG, 2hPG, HbA| and DcR3 levels on patient prognosis in the additive model and multiplicative model. Restricted cubic spline results
showed a nonlinear relationship between DcR3 level and prognosis (nonlinear test P<0.001). Threshold effect analysis showed that
DcR3 level was significantly positively correlated with the risk of poor prognosis; specifically, when DcR3>6.00 ng/ml, the risk of poor
prognosis increased significantly with further rises in DcR3 level. Conclusion In AECOPD patients with T2DM who develop
respiratory failure, peripheral blood DcR3 level is associated with glucose metabolism levels and prognosis.
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Tab.2  The relationship between DcR3 level and prognosis of respiratory failure in patients with AECOPD and type 2 diabetes mellitus

[OR(95%CI)]
A% 5 (ng/ml) KA IR A 1 [iiib) A3 TR 4
DcR3 1.58(1.44~1.68) 1.60(1.47~1.72) 1.55(1.46~1.63) 1.62(1.55~1.75) 1.64(1.58~1.77)
DcR3 — /2%
I DcR3(<5.77) 1 1 1 1 1
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Q,(>6.32) 1.83(1.76~1.95) 1.85(1.71~1.92) 1.88(1.78~1.91) 1.82(1.75~1.94) 1.86(1.72~1.97)
P <0.001 <0.001 <0.001 <0.001 <0.001
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Fig.1 LOWESS analysis of DcR3 level, indices of carbohydrate metabolism and prognosis of respiratory failure in patients with AECOPD

and type 2 diabetes mellitus
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Tab.3 Comparison of clinical data of patients with AECOPD and type 2 diabetes mellitus and respiratory failure in different prognosis

AR i T K42 (n=81) TG A R4 (n=47) t/x P
AR (8, wts) 52.26+5.33 52.30+5.27 0.041 0.967
BMI(kg/m? X+s) 22.27+2.16 22.35+2.21 0.200 0.872
PRI (%)] 0.523 0.469

5 45(55.6) 23(48.9)

L 36(44.4) 24(51.1)
2 A 52 [451] (%) 10(12.4) 12(25.5) 3.633 0.057
AR S [ 141](%)] 7(8.6) 9(19.2) 3.002 0.083
R LE [ (%)] 12(14.8) 13(27.7) 3.122 0.077
BRI 52 (41, xts) 6.76+1.20 6.82+1.25 0.269 0.789
JEAEHL[(%)] 0.672 0.412

V2] 37(45.7) 25(53.2)

I 44(54.3) 22(46.8)
LS [151(%)] 55(67.9) 39(83.0) 3.466 0.063
GOLD 434 [14(%)] 0.021 0.884

I3 42(51.9) 25(53.2)

1143 39(48.1) 22(46.8)
SBP(mmHg, %) 126.43+10.30 126.52+10.47 0.047 0.962
DBP(mmHg, %+s) 72.37+5.38 72.44%5.30 0.071 0.943
F-34 ik F (mmHg, &+s) 92.45+8.31 93.20+8.17 0.495 0.621
FPG(mmol/L, X+s) 6.53+2.16 8.75+2.27 5.501 <0.001
2hPG(mmol/L, #+s) 9.2443.35 13.26+4.41 5.813 <0.001
HbA, (%, %+£s) 5.67+1.52 9.88+3.64 9.144 <0.001
TC(mmol/L, %+s) 4.47+1.35 4.52+1.24 0.208 0.836
TG(mmol/L, X+s) 1.35+0.30 1.4120.26 1.144 0.255
PCT(ng/ml, X+s) 4.64+1.12 5.10+125 2.146 0.034
D-D(mg/L, X+s) 3.7241.35 4.08+1.57 1.369 0.173
APACHE I1IT-43 (47, xts) 18.77+4.73 26.44+5.46 8.351 0.172
Alb(g/L, x+s) 23.83+7.50 24.29+7.76 0.330 0.742
CRP(mg/L, X+s) 28.43+4.54 41.80+7.58 12.493 <0.001
Scr(mmol/L, #+s) 83.36+10.42 83.84+10.70 0.249 0.804
Hb(g/L, #+s) 167.36+17.43 166.81+17.50 0.172 0.864
TNF-a(pg/ml, X+s) 280.19+177.16 396.73+178.20 3.580 <0.001
DcR3(ng/ml, X+s) 5.14+1.39 6.86+2.27 5.321 <0.001
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Tab.4 Prognostic difference of patients with AECOPD and type 2 diabetes mellitus and respiratory failure in different level of decoy

receptor 3 (DcR3) and glycometabolism [1(%)]

B CEHER Q, 4 (n=30) Q4 (n=33) Q4 (n=31) Q4 (n=34) P

FPG(mmol/L)
<5 3(10.0) 9(27.3) 5(16.1) 4(11.8) 0.233
5~10 20(66.7) 14(42.4) 15(48.4) 8(23.5) 0.007"
>10 7(23.3) 10(30.3) 11(35.5) 22(64.7) 0.003"
P 0.0217 0.128 0.873 0.002*

2hPG(mmol/L)
<9 12(40.0) 15(45.4) 4(12.9) 3(8.8) 0.001°
9~14 10(33.3) 9(27.3) 10(32.3) 20(58.8) 0.036'
>14 8(26.7) 9(27.3) 17(54.8) 11(32.4) 0.065
P 0.156 0.017* 0.0217 0.005"

HbA, (%)
<5 16(53.3) 14(42.4) 7(22.6) 6(17.7) 0.008
5~10 12(40.0) 13(39.4) 15(48.4) 10(29.4) 0.480
>10 2(6.7) 6(18.2) 9(29.0) 18(52.9) <0.001"
P 0.005" 0.301 0.297 <0.001°
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Fig.2  Dose-response relationship of DcR3 and poor prognosis of

respiratory failure in patients with AECOPD and type 2 diabetes mellitus
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