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[Abstract] Objective To identify the risk factors for postoperative delayed weaning in patients with intracerebral
hemorrhage and to establish a predictive model. Methods A retrospective study was conducted on 207 patients who underwent
surgery for intracerebral hemorrhage at the intensive care unit (ICU) of Peking University People's Hospital from October 2014 to
October 2021. Utilizing the 2007 European Respiratory Society consensus criteria, patients were divided into delayed weaning group
(n=66) and non-delayed weaning group (n=141). The demographic and operation-related conditions of the two groups were
compared. Multiple logistic regression analysis was employed to identify the risk factors for delayed weaning, and a risk assessment
nomogram was constructed and validated. Results Compared with the non-delayed weaning group, the delayed weaning group
exhibited a significantly higher proportion of comorbid cardiovascular and cerebrovascular diseases, a lower Glasgow coma scale
(GCS) score on admission, a greater incidence of preoperative brain herniation, a higher proportion of patients undergoing

emergency surgeries and decompression craniotomies, and higher postoperative APACHE Il score, GCS score, incidence of
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atelectasis, weaning failure rate and mortality rate, and longer ICU stay and hospital stay (P<0.05). Multiple logistic regression

analysis indicated that emergency surgery, low postoperative oxygenation index, low postoperative score of highest GCS before

weaning, and incidence of atelectasis were independent risk factors for postoperative delayed weaning (P<0.0S). A nomogram

predictive model was established using these four predictors, with an area under the receiver operating characteristic (ROC) curve

(AUC) of 0.855(95%CI 0.804-0.907), and the Hosmer-Lemeshow test showed good model fit (P=0.659). Conclusions

Postoperative delayed weaning is associated with extended durations of mechanical ventilation, ICU stay, and hospital stay, as well as

an increased risk of weaning failure and in-hospital mortality rate. The nomogram model provides valuable insights for the early

recognition of patients at high risk for postoperative delayed weaning, thereby facilitating timely adjustment in ventilation

management strategies.

[Keywords] intracerebral hemorrhage; prolong ventilation; risk factors; predictive model
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Tab.1 Comparison of basic conditions of intracerebral hemorrhage patients between two groups

FabR AELER BEHLLH (n=141) FEIR AL (n=66) Z/¢ P
T (451 (%) ] 78(55.3) 39(59.1) 0.260 0.610
AEIR[Y, M(Q, Q)] 31(49,70) 63(53,69) ~1.130 0.259
REHE B [kg/m%, M(Q, Q)] 23.5(21.2,25.7) 24.0(22.2,26.6) -1.373 0.170
B ISR 51(%)]

NS 67(47.5) 41(62.1) 3.842 0.050

WEPRIR 24(17.0) 16(24.2) 1.504 0.220

NN TAIIKESES TS 24(17.0) 22(33.3) 6.921 0.009

R ER R/ 9(6.4) 6(9.1) 0.170 0.680
i 0t R (467 (%) ] 12.647 0.017

ST 14(9.9) 3(4.5)

125 1ML 24(17.0) 13(19.7)

i . A R ) 74(52.5) 46(69.7)

Jihged 23(16.3) 2(3.0)

Fifte 6(4.3) 2(3.0)
ABE GCS P4 43, M(Q, Q)] 14(8,15) 7(5,13) 5.676 <0.001
ARHTRIEZ[51(%)] 33(23.4) 19(28.8) 0.693 0.405
AR HAEAT[ 51 (%)] 31(22.0) 30(45.5) 11.913 0.001
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Tab.2 Comparison of surgical related indicators of intracerebral

hemorrhage patients between two groups [n(%)]
ARIER AL IR

i (n=141) (n=66) X P

FLJCT H i 55(39.0) 30(45.5) 0.772  0.449
i i i 11(7.8) 2(3.0) 1.023 0312
Hpir H i 70(49.6) 32(48.5) 0.024  0.883
Jifi = 4 i, 5(3.9) 3(4.5) - 0.712
7 IV H I 16(11.3) 5(7.6) 0.702  0.468
i HA AL 42(29.8) 27(40.9) 2502 0.154
AL 1M 74(52.1) 39(59.1) 0792 0373
21FAR 91(64.5) 60(90.9)  15.841 <0.001
ZNGRE TR 41(29.1) 21(31.8) 0.161  0.688
FE R 22(15.6) 24(364) 11211  0.001
ZIRFAR 25(17.7) 12(18.2) 0.006  0.937
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Tab.3 Comparison of clinical parameters of intracerebral hemorrhage patients in ICU before weaning between two groups

Fabr AELER BEHLLH (n=141) FEIR FBEALLH (n=66) Z/¢ P

APACHE [l #¥43 43, M(Q,, Q,)] 16(14,19) 20(17,23) -4.998 <0.001
ARJG B BHLRTE R GCS A 43, M(Q,, Q,)] 10(6,11) 5(3,7) 6.923 <0.001
WUES R 3 T (451 (%) ] 33(23.4) 32(48.5) 13.128 <0.001
D[R /min, M(Q,, Q)] 80(68,95) 88(75,102) -2.492 0.013
P34 ik [mmHg, M(Q,, Q,)] 96(84, 106) 94(84,106) 0.461 0.645

pHIE[M(Q, Q)] 7.421(7.382,7.460) 7.412(7.376,7.448) -0.950 0.342
AR SR [mmHg, M(Q,, Q)] 34.1(30.4,38.9) 22.8(29.4,37.1) 0.990 0.322
ARTREIMQ, Q)] 390(283,478) 266(206,387) 3.679 <0.001
FLFA [mmol/L, M(Q,, Q,)] 1.4(0.9,22) 2.1(1.3,3.0) -3.450 0.003
B F [mmol/L, M(Q, Q,)] 3.9(3.6,4.2) 3.9(3.6,4.3) -0.527 0.598
ML A [g/L, M(Q,, Q)] 110(95, 125) 109(96, 123) 1.170 0.245
o PRI 259 (191 (%) ] 90(63.8) 45(68.2) 0.375 0.540
AJa Z AU TR [51(9%)] 33(23.4) 35(53.0) 17.889 <0.001
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R4 MR E ARG BHLIER 19 22 K 2K logistic [11) 5347

Tab.4 Multivariate logistic analysis of risk factors associated with prolong ventilation in intracerebral hemorrhage patients

A hr B SE Wald P OR(95%CI)
LFAR 1.566 0.552 8.059 0.005 4.79(1.73~15.42)
ENEE LN NG 1.108 0.376 8.673 0.003 3.03(1.46~6.42)
AR5 Z PR GCS 43 —0.344 0.064 28.601 <0.001 0.71(0.62~0.80)
RIFEGTEL ~0.004 0.002 8.089 0.004 1.00(0.99~1.00)

GCS. AKPIITF Bk 1Pk

RS UL LR A R RS SR LA

Tab.S Comparison of clinical outcome of intracerebral hemorrhage patients between two groups

Ei=tan AELER FEHLLH (n=141) FER ML (n=66) Z/¢ P

BEAILA L[] (9)] 17(12.1) 25(37.9) 18.535 <0.001
HET[11(%))] 19(13.5) 36(54.5) 38.867 <0.001
MU ER] [, M(Q,, Q)] 29(10, 75) 273(226, 379) 11.587 <0.001
fEICUMTH[d, M(Q,, Q)] 4(3,6) 17(12,25) 10.236 <0.001
fAEBERTTRI[d, M(Q, Q)] 14(10,23) 16(12,22) 4.556 <0.001
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Fig.1 A nomogram predicting prolong ventilation for intracerebral hemorrhage patients
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