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Abstract:

Objective: To analyze the reintubation rate and mortality of patients with sepsis complicated (or induced) respiratory fail-
ure after extubation, and to seek evidence-based basis for the efficacy of HFNC in the re intubation rate and mortality of sepsis
induced respiratory failure after extubation.

Methods: The databases of PubMed, EMBASE, Ovid, CNKI, CBM, VIP and Wanfang were searched to find the clinical
studies of patients with sepsis and respiratory failure, and meta-analysis was carried out by Stata software.

Results: Meta analysis showed that there was no significant difference between HFNC and noninvasive positive pressure
ventilation (NPPV) in 72 hour reintubation rate, mortality during ICU and 28-day in hospital.

Conclusion: The reintubation rate and mortality of HFNC after extubation in sepsis induced respiratory failure are equiv-
alent to that of NPPV.
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Sepsis is a syndrome caused by a series of inflammatory reactions in the host and accompanied by organ failure, with crit-
ical condition and high mortality. A large number of studies have shown that sepsis can cause changes in respiratory muscles
and respiratory patterns "', and most sepsis can induce respiratory failure ™; respiratory failure is also closely associated with
increased sepsis mortality *'. Necessary mechanical ventilation support for patients with sepsis complicated with respiratory
failure is the main measure to improve a series of symptoms of insufficient ventilation, such as hypoxemia and respiratory dis-
tress. When the respiratory condition improves, it is necessary to take off-line extubation. After extubation, it is usually given
sequential treatment of noninvasive positive pressure ventilation (NPPV), which can effectively reduce the rate of re intuba-
tion and mortality. In recent years, high flow nasal catheter (HFNC) has been widely used in respiratory support because of its
comfort, convenience and providing high flow, high concentration, heated and humidified oxygen ™. It has also been used in

sequential treatment of sepsis induced respiratory failure after extubation. This study aims to provide evidence-based evidence

*Corresponding author, Email: xili0613@sina. com
' This work was supported by the Emergency launch of science and technology program during epidemic prevention and con-
trol in Shaanxi Province [grant number 2020LCZX-02].

- 196 - Advances in Higher Education



for the clinical efficacy of HFNC in the treatment of sepsis induced respiratory failure after weaning from mechanical ventila-
tion and extubation by meta-analysis of clinical control studies on the reintubation rate and mortality rate after weaning from

mechanical ventilation and extubation.

1. Method

1.1 Literature inclusion criteria

We assessed studies including randomized controlled trials, clinical controlled trials, cohort studies, case-control stud-
ies, case series studies, and case reports about high flow nasal catheter and noninvasive positive pressure. The subjects met the
diagnostic criteria of sepsis, and there was no significant difference in basic characteristics. The treatment group was high flow
nasal catheter and the control group was noninvasive positive pressure ventilation. The routine treatment methods were the
same. The outcome indicators included the rate of re intubation within 72 hours, ICU mortality, 28-day hospitalization mortal-
ity, adverse reactions, etc. There are no language restrictions.
1.2 Exclusion criteria

Other literatures that did not meet the inclusion criteria were excluded, such as no clinical reports, reviews, inconsistent
research objectives, inconsistent interventions and repeated literatures.
1.3 Data extraction

According to the pre-established data extraction table, literature data were extracted and a unified data table was estab-
lished using Excel 2013 (Microsoft, Redmond, Washington, USA), including author, year of publication, sample size, gender,
age, underlying diseases, intervention measures, observation indicators, clinical results, etc.
1.4 Data processing

The re-intubation rate within 72 hours, ICU mortality and 28-day mortality were meta analyzed by Stata 13. 0.

2. Result

2.1 Literature screening

The search scheme of nasal catheter / high flow nasal catheter + noninvasive positive pressure ventilation + sepsis is
adopted. The search words include similar phrases expressing the same meaning, such as "sepsis" [title / Abstract] and "nasal"
[title / Abstract] and "noninvasive" [title / Abstract] and "ventilation" [title / Abstract] in PubMed. The retrieval time is from
the establishment of the database to January 3, 2022. We searched the literature and read the title and abstract. The literatures
that did not meet the inclusion criteria were excluded, the full text of the remaining literatures was read, and the retrospective
studies, repeated studies, studies with inconsistent intervention measures, non controlled studies and other literatures were ex-

cluded. Finally, two studies were included ™ (Figure 1)
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Figure 1 PRISMA flow chart of study selection
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2.2 Effectiveness evaluation of high flow nasal catheter and noninvasive positive pressure
ventilation

Two controlled studies on the clinical efficacy of HFNC and NPPV after extubation in patients with purulent respiratory
failure were included (Xuan LZ et al. , 2021; Surat et al. , 2021), one from China and the other from Thailand. A total of 505
people were included in the study population, 279 in HFNC group and 226 in NPPV group. There was no significant difference
between the two groups in demographic characteristics (age, gender, BMI, etc. ), general clinical status at ICU admission, arte-
rial blood gas index at extubation and before sequential treatment, APACHE II score, SOFA score or invasive MV time before
extubation.

Both studies reported 72 hour reintubation rate, mortality during ICU and 28-day mortality in hospital. Meta analysis of
72 hour reintubation rate showed that there was no significant difference between high flow nasal catheter and noninvasive
positive pressure ventilation[OR = 0. 94, 95% CI (0. 53, 1. 69), P> 0. 05]. (Figure 2)
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Figure 2 Meta analysis of 72h reintubation rate
Meta analysis of mortality during ICU showed that there was no significant difference between high flow nasal catheter
and noninvasive positive pressure ventilation[OR = 1. 21, 95% CI (0. 49, 3. 02), P> 0. 05]. (Figure 3)
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Figure 3 Meta analysis of mortality during ICU
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Meta analysis of 28-day mortality in hospital showed that there was no significant difference between high flow nasal
catheter and noninvasive positive pressure ventilation [OR = 0. 96, 95% CI (0. 55, 1. 68), P> 0. 05]. (Figure 4)
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Figure 4 Meta analysis of mortality during ICU
So, there was no significant difference between HFNC and NPPV in the rate of reintubation 72 hours after extubation and

the mortality 28-day after hospitalization in the treatment of sepsis induced respiratory failure.

3. Discussion

Respiratory support therapy is very important for the treatment of the patient who have sepsis induced respiratory failure
after mechanical ventilation extubation. It can effectively reduce the rate of re intubation and mortality. The commonly used
sequential respiratory support mode is NPPV. The research results of Stefano Nava et al. in 2005, Miquel Ferrer ™ et al. in
2006 and Alexandre demoule ™ et al. in 2015 show that the use of NPPV can avoid respiratory failure after extubation and
reduce mortality. However, due to the poor comfort of NPPV, the use is limited. In recent years, HFNC has been widely used
because of its comfort, convenience and effectiveness. Salvatore Maurizio Maggiore '” in 2014, Jean Pierre frat "'"'?in 2015

[13-14

and Gonzalo Hern 4 ndez 1in 2016 found that HFNC and NPPV can improve patients' shortness of breath and oxygenation

index. HFNC is more comfortable than mask and patients have better tolerance. The expert consensus on the clinical standard-

"I recommended that after weaning

ized application of high flow nasal intubation oxygen therapy in adults published in 2020 '
from mechanical ventilation and extubation, patients with a low risk of reintubation in the ICU, HFNC, patients with a high
risk of reintubation in the ICU and weaning from mechanical ventilation after surgey, HFNC or NPPV. The campaign to save

119 jointly released by the American Society of critical care

sepsis: international guidelines for sepsis and septic shock 202
medicine and the European Society of critical care medicine, suggests that for adults with hypoxic respiratory failure caused by
sepsis, we recommend using high fow nasal oxygen on the basis of noninvasive ventilation. However, there is no recommenda-
tion on the application of weaning extubation in the follow-up treatment of sepsis induced respiratory failure.

Through meta-analysis, this study found that there was no significant difference between HFNC and NPPV in the rate of
re intubation 72 hours after extubation, mortality and 28-day mortality after hospitalization in the treatment of sepsis induced
respiratory failure, which provided evidence-based basis for the application of HFNC in the follow-up treatment of sepsis in-
duced respiratory failure. Due to the influence of the number of included studies, randomized control and the etiology of sepsis,

the accuracy of the results of this study needs to be further confirmed by more high-quality clinical studies.
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