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Prognosis of Patients with AECOPD Combined with Type II Respiratory
Failure after Nasal High-Flow Humidified Oxygen Therapy*
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Zigong, Sichuan, 643000, China)

ABSTRACT Objective: To investigate the relationship between serum progranulin (PGRN), pentraxin 3
(PTX3), krebs von den lungen-6 (KL-6) and the prognosis of patients with acute exacerbation of chronic obstructive
pulmonary disease (AECOPD) combined with type II respiratory failure (RF) after nasal high-flow humidified
oxygen therapy. Methods: 160 patients with AECOPD combined with type II RF who were treated in Zigong First
People's Hospital from June 2022 to June 2024 were retrospectively selected, all patients received nasal high-flow
humidified oxygen therapy, and they were divided into death group (38 cases) and survival group (122 cases)
according to the prognosis of patients after treatment. The differences of serum PGRN, PTX3 and KL-6 levels and
clinical data between two groups before treatment were compared. Logistic regression was applied to analyze the
influencing factors of the poor prognosis of patients, and the receiver operating characteristic (ROC) curve was used
to analyze the predictive efficacy of related risk factors for the poor prognosis of patients. Results: According to the
prognosis evaluation, 122 cases (76.25%) were in survival group, and 38 cases (23.75%) were in death group.
Compared with survival group, serum PGRN, PTX3, KL-6, C-reactive protein (CRP), arterial partial pressure of
carbon dioxide (PaCO,) and the number of AECOPD episodes in the past 1 year before treatment in death group
were significantly increased, while the arterial partial pressure of oxygen (PaO,) was significantly decreased, the
differences were statistically significant (P<0.05). Logistic multivariate regression analysis showed that, elevated
PGRN (OR=1.138), elevated PTX3 (OR=1.182) and elevated KL-6 (OR=1.162) were risk factors for death in
patients with AECOPD combined with type II RF after nasal high-flow humidified oxygen therapy (P<0.05), and
elevated PaO, (OR=0.758) was protective factor (P<0.05). ROC curve analysis showed that the area under the curve
(AUC) of serum PGRN, PTX3 and KL-6 in predicting the death of patients with AECOPD combined with type II RF
after nasal high-flow humidified oxygen therapy was 0.816, 0.731 and 0.695 respectively, the AUC of the combined
prediction of the three was 0.893, which was significantly higher than that of the single prediction. Conclusion: The
levels of serum PGRN, PTX3 and KL-6 in patients with AECOPD combined with type II RF are increased, which
have high predictive value for the poor prognosis of patients with AECOPD combined with type II RF after nasal
high-flow humidified oxygen therapy.
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operating characteristic, ROC) I PFAN GG AR (23.75% ), SAFIG LB AR He A, JE T4 SB35 1ML 75
XA R BUR Y BUALHE . P0.0S A AT . CRP PaCO, LA K 1 4F P AECOPD % fF Y i % 7t
o B, i PaO, W EMAL, LRWEAG¥E L (1

P<0.05), PIALIBFHEAVERHIHARHG 22 57 L 503

2.1 ImRF#
VUG VAL AATG2H 122 491(76.25% ), JET-4H 38

P(# P>0.05), W3 1,

x| MABFIRKERLLE

Table 1 Comparison of clinical data between two groups of patients

it FiEhn=122) LT ZA(n=38) /It {E PE
E#GE s, 5) 69.34% 9.83 70.59% 10.87 -0.667 0.506
BMI(xt s, kg/m?) 22.15% 2.33 22.87+ 2.58 -1.621 0.107
14 B [(1)%] 0.008 0.929
it 89(72.95) 28(73.68)
i 33(27.05) 10(26.32)
R K 2 [(61)%] 60(49.18) 22(57.89) 0.881 0.348
TRIB S [(151)%)] 36(29.51) 13(34.21) 0.302 0.583
& I E[(51)%)] 48(37.71) 16(42.11) 0.236 0.627
HEFR R [(151)%] 17(13.93) 9(23.68) 2.024 0.155
COPD fF2(xt s, £) 12.33% 3.45 12.87+ 3.79 -0.823 0.412
1 £/ AECOPD JR#(xt s, 1) 3.02+ 0.73 487+ 1.15 -11.754 <0.001
RBC(xt s, * 10%L) 4.03% 1.15 421% 127 -0.822 0.413
HCT(et s, %) 39.52+ 3.78 40.66 4.29 -1.571 0.118
PCT(x+ s, ng/mL) 2.65% 0.73 271+ 0.82 -0.429 0.668
CRP(xt s, mg/L) 25.89% 5.46 31.78% 6.45 -5.555 <0.001
PaO,(xt s, mmHg) 52.67% 3.68 49.76x 4.87 3.394 0.001
PaCO,(x+ s, mmHg) 60.64% 5.13 68.58% 7.48 -7.411 <0.001
22 WAEERITHIME PGRN,PTX3 KL-6 7k FHy SEGA R AL, ST 4R E IR YT I
kb % PGRN PTX3 KL-6 &} (P<0.05), W2 181,

*® 2 MABFRFTATME PGRN PTX3.KL-6 7K FHILE (xt 5)

Table 2 Comparison of serum PGRN, PTX3 and KL-6 levels between two groups of patients before treatment (xt s)

A5 PGRN(ng/mL) PTX3(ng/mL) KL-6(U/mL)
HFiEAM=122) 104.69+ 15.87 24.45¢ 6.89 254.77+ 21.33
FT-28(n=38) 161.85¢ 17.33 35.49% 9.33 310.59+ 25.44

tfE -18.965 -7.889 -13.438
P& <0.001 <0.001 <0.001
2.3 AECOPD £ 11 & RF BEZBRREEL AT M AECOPD &3 11 B RF £ 28 5y il 4 0

BITRETHRERER WS IRIT IR W BUS O A & (BET =1 FF
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PEJ B AR i (35 S, AR A ) o Logistic ZE R (P<0.05). W& 3.
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Fig.1 Data Histogram of serum PGRN, PTX3 and KL-6 index between two groups of patients before treatment

&3 AECOPD A7 | 2 RF BEZBBREELET BT R THERER
Table 3 Risk factors for death in patients with AECOPD combined with type II RF after nasal high-flow humidified oxygen therapy

95%CI
it EERH  RERE Wald x> P& OR

EmR TR

PGRN #&5 0.129 0.036 12.841 0.000 1.138 1.060 1.221

PTX3 # 5 0.167 0.043 15.059 0.000 1.182 1.086 1.286

KL-6 775 0.150 0.049 9.225 0.002 1.162 1.055 1279

CRP #& 0.339 0.217 2.440 0.118 1.404 0.917 2.148

PaO, 5 -0.277 0.100 7.748 0.005 0.758 0.623 0.922

PaCO, # 5 0.417 0.243 2.947 0.086 1.517 0.942 2.443

1 £ AECOPD JX#i5 0.272 0.201 1.835 0.175 1.312 0.885 1.946

2.4 IiEF PGRN.PTX3.KL-6 3} AECOPD & II &  J7F/E4LT-0 Hik T i (area under the curve, AUC )%y
RF EEZEFREBENETATERTHMMKEE 7y 0.816.0.731,0.695, — 35 EE& Ul 1Yy AUC

ROC #f £ 43 #71 i 75 ,PGRN PTX3 KL-6 i jil]  0.893, 7% T PGRN.PTX3 KL-6 BAJHFAM . DLFE 4 K
AECOPD £ Jf Il 1 RF 35 & S i AL 807G 82,

% 4 I7& PGRN,PTX3.KL-6 3f AECOPD &3 Il B RF EE L BT RERLEF AT R THTHNREE
Table 4 Predictive efficacy of serum PGRN, PTX3 and KL-6 for death in patients with AECOPD combined with type II RF after nasal
high-flow humidified oxygen therapy

Ei={ AUC(95%CI) IR E BHE REYE HRE AEIEH
PGRN 0.816(0.709-0.922) 0.054 132.44(ng/mL) 76.32% 89.38% 0.657
PTX3 0.731(0.633-0.829) 0.050 30.77(ng/mL) 66.54% 82.33% 0.489
KL-6 0.695(0.581-0.808) 0.058 287.42(U/mL) 70.49% 85.79% 0.563

=HEBEA®M  0.893(0.822-0.965) 0.036 - 80.77% 90.77% 0.715
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Fig.2 ROC curve of serum PGRN, PTX3 and KL-6 in predicting
the death in patients with AECOPD combined with type II RF
after nasal high-flow humidified oxygen therapy
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