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ABSTRACT Objective: To compare the efficacy of traditional invasive mechanical ventilation and invasive non-invasive sequential
mechanical ventilation in the treatment of severe pneumonia complicated with respiratory failure, and to analyze the risk factors of
in-hospital death. Methods: The cases originated from 120 patients with severe pneumonia complicated with respiratory failure who were
treated in Chengdu Fifth People's Hospital from August 2019 to January 2022. According to different mechanical ventilation treatment
schemes, the enrolled patients were divided into two groups, the conventional group (n=60, traditional invasive mechanical ventilation)
and the sequential group (n=60, invasive non-invasive sequential mechanical ventilation). The clinical indexes, blood gas analysis indexes,
inflammatory factor indexes and cardiac function indexes were compared between the two groups. 120 patients were divided into death
group (n=31) and survival group (n=89) according to the situation of in-hospital death. The general data of the death group and survival
group were counted, and the risk factors of in-hospital death were analyzed multivariate logistic analysis. Results: The intensive care unit
(ICU) hospitalization time, total hospitalization time, invasive ventilation time and total mechanical ventilation time in the sequential
group were shorter than those in the conventional group, and the in-hospital mortality was lower than that in the conventional group (P<0.05).
After treatment, the partial pressure of oxygen (PaO,) and pH value in the sequential group were higher than those in the conventional

group, and the partial pressure of carbon dioxide (PaCO,) was lower than that in the conventional group (P<0.05). After treatment, the
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interleukin-10 (IL-10) in the sequential group was higher than that in the conventional group, troponin I (cTnl), type B amino terminal
natriuretic peptide (NT-proBNP), soluble myeloid cell trigger receptor-1 (sSTREM-1) and tumor necrosis factor-a (TNF-a) were lower than
those in the conventional group (P<0.05). The in-hospital death of severe pneumonia complicated with respiratory failure was related to
acute physiology and chronic health score II (APACHE II score), multi drug resistant bacteria infection, albumin (Alb), combined with
basic diseases, multiple organ dysfunction score (MODS score), age, pneumonia severity index (PSI) score, hematocrit (Hct), community-
acquired pneumonia score (CURB-65), fasting blood glucose (FBG) (P<0.05). The combined with basic diseases, the presence of multi
drug resistant bacterial infection, high CURB-65 score, high PSI score, high MODS score, low Alb and high APACHE Il score were the
risk factors for hospital death of severe pneumonia complicated with respiratory failure (P<0.05). Conclusion: Invasive non-invasive
sequential mechanical ventilation can shorten ICU hospitalization time, total hospitalization time, invasive ventilation time and total
mechanical ventilation time, reduce in-hospital mortality, and regulate blood gas analysis indexes,, cardiac function indexes, and inflam-
matory factor levels. The in-hospital death of patients with severe pneumonia complicated with respiratory failure are affected by many
factors, such as high APACHEII score, high MODS score, high CURB-65 score, high PSI score, combined with basic diseases, low Alb,

and the presence of multi drug resistant bacterial infection.
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Table 1 Comparison of clinical indexes

G ICU hospitalization Total hospitalization In-hospital mortality Invasive ventilation Total mechanical
roups
P time(d) time(d) (%) time(d) ventilation time(d )
Conventional group
21.23% 2.30 33.42+ 2.34 21(35.00) 11.50+ 2.27 19.56+ 2.44
(n=60)
Sequential group
14.62+ 2.04 27.05% 2.15 10(16.67) 7.02+ 1.39 14.30+ 2.15
(n=60)
t/x? 16.654 15.527 5.263 13.037 12.528
P 0.000 0.000 0.022 0.000 0.000

22 MSSHrHERRRTEE
WIZHYAYTRT pH i . PaCO, . Pa0, %] 25 5 AN i 2 (P>0.05),
PIZHIRYT IS PaO, . pH fH T, PaCO, T FE(P<0.05). FFitZHih

J7 )5 PaO,.pH {H & T % FL4H , PaCO, (K T & L4 (P<0.05), 'L
% 20

R 2 MSSHIERRIILE (a2 5)

Table 2 Comparison of blood gas analysis indexes(x+ s )

Groups Time pH value PaCO,(mmHg) PaO,(mmHg)
Before treatment 6.93%+ 0.38 75.82+ 6.37 53.69+ 5.28
Conventional group(n=60)
After treatment 7.32+ 0.44* 5436+ 5.32* 67.68+ 7.06*
Before treatment 6.97+ 0.46 74.78% 7.46 54.61% 6.14
Sequential group(n=60)
After treatment 7.78+ 0.52%* 41.96+ 4.25*% 81.92+ 6.35*

Note: * prompt compared with before treatment, P<<0.05. “prompt compared with conventional group after treatment, P<<0.05.

2.3 RIEEFIEFR O INEEIEIRXTLE

W 20 98 ¥F 17 ¢Tn 1 NT-proBNP sTREM-1 IL-10 TNF-a
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¢Tn I NT-proBNP sTREM-1 TNF-o {ik T3 #4H (P<0.05) .
03897 5 IL-10 F+&,cTn I NT-proBNP sTREM-1 . TNF-o |
F#(P<0.05), W3 3.
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Alb FBG £ H it 25 # &%t . MODS i/ F X (P<0.05) ; Tiij 51
S BMI, RS . s . PRI g 2R WBC \PLT J& X
(P>0.05), N3k 4 PR,
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VAE AR R A IR v e R AT o HAE & (LB
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Table 3 Comparison of inflammatory factor indexes and cardiac function indexes(xt s)

NT-proBNP
Groups Time ¢Tn I (ng/mL) STREM-1(pg/mL) IL-10(pg/mL) TNF-a( pg/mL)
(pg/mL)
Conventional group  Before treatment 0.57+ 0.09 78.40% 6.91 63.85+ 7.98 1236 2.50 5.49% 0.79
(n=60) After treatment 0.48+ 0.08* 63.86% 5.75% 48.78+ 8.74* 20.11% 3.24* 3.28+ 0.64*
Sequential group  Before treatment 0.58+ 0.06 77.52+ 6.81 62.07+ 8.16 12.95+ 3.86 553+ 0.82
(n=60) After treatment 0.39+ 0.05%* 48.10% 5.93* 38.94+ 7.31** 28.95% 4.97** 2.16% 0.54**

Note: *prompt compared with before treatment, P<<0.05. “prompt compared with conventional group after treatment, P<<0.05.

x4 EEMKEHTRFIBREALTHARRSH

Table 4 Univariate analysis of in-hospital death in severe pneumonia complicated with respiratory failure

Factors Death group(n=31) Survival group(n=89) t/a? P

Gender( male/female ) 20/11 58/31 0.004 0.948
Age(years) 52.49+ 4.15 45.20+ 3.88 8.849 0.000
BMI(kg/m?) 22.94+ 1.56 22,75+ 143 0.622 0.535

Combined with basic
discases(n, %) 16(51.61) 18(20.22) 11.155 0.001
Smoking history(n, %) 8(25.81) 17(19.10) 0.627 0.429
Drinking history(n, %) 6(19.35) 15(16.85) 0.100 0.752
APACHEII score( scores) 26.82+ 3.47 19.74+ 2.83 11.295 0.000
MODS score( scores ) 14.38+ 2.51 10.07+ 2.34 8.667 0.000
CURB-65 score( scores ) 3.56x 0.82 2.79+ 0.63 5.403 0.000
PSI score( scores ) 116.98+ 13.57 83.57+ 12.41 12.599 0.000
ReSTllrit}i)prZ/ia:;l;r:)type 16/15 53/36 0.593 0.441
WBC(x 10°L) 15.69+ 1.82 1531+ 1.77 1.022 0.309
PLT(x 10°L) 93.74+ 6.49 92.56+ 5.81 0.945 0.347
FBG(mmol/L) 7.86% 1.35 6.94+ 1.08 3.821 0.000
Hct(%) 38.61+ 5.24 43.92+ 6.87 -3.920 0.000
Alb(g/L) 33.82+ 5.34 39.83+ 4.61 5.976 0.000

Multi drug resistant bacteria

18(58.06) 21(23.60) 12.452 0.000

infection(n, %)

*® 5 EEMREFTRRIBRENL TS EERIH

Table 5 Multifactor analysis of in-hospital death in severe pneumonia complicated with respiratory failure

Variable B SE Wald «* P OR 95%CI
High APACHEII score 0.426 0.367 12.507 0.000 1.835 1.529~2.341
High MODS score 0.392 0.332 9.684 0.000 1.708 1.469~1.993
High CURB-65 score 0.351 0.309 8.252 0.000 1.534 1.237~1.864
High PSI score 0.384 0.327 9.317 0.000 1.663 1.313~2.034
Combined with basic diseases 0.413 0.359 10.032 0.000 1.808 1.419~2.138
Low Alb 0.395 0.334 9.883 0.000 1.715 1.367~2.051

Presence of multi drug resistant
L ] 0.408 0.354 11.438 0.000 1.792 1.482~2.267
bacterial infection
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