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Abstract 

In 2020, COVID-19 caused a global pandemic that caused healthcare professionals to be on the 

frontline. Due to respiratory failures associated with this condition, strategies were needed to 

improve the respiration of patients diagnosed with COVID-19 disease. An intervention that was 

extensively adopted as a substitute for invasive ventilation is noninvasive ventilation (NIV). 

However, there is limited evidence on the effectiveness and safety of this intervention. The aim 

of this scoping review was to map the existing literature on the use of NIV for COVID-19 

patients and identify gaps in knowledge. A systematic search using appropriate keywords was 

conducted on three selected electronic databases; PubMed, Cochrane Library, and CINAHL by 

two independent reviewers. After applying the inclusion and exclusion criteria, a total of 30 

studies were used for the scoping review. Data was extracted from the studies and the results 

were presented and discussed. The results of the scoping review showed that some studies 

presented evidence that supported the effectiveness of NIV. However, some other studies could 

not provide strong evidence for the efficiency of NIV based on statistical grounds. Also, no 

negative consequences were identified from the studies regarding the use of NIV in managing 

patients with COVID-19. Hence, the findings from this study suggest that even though NIV 
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improved the conditions of patients, more studies of high-level and high-quality ratings are 

needed to provide strong evidence regarding its efficiency.  

Introduction  

The year 2020 was a year when COVID-19 became a global pandemic and healthcare workers 

were on the frontline, utilizing different methods and strategies to provide care for patients. 

Patients diagnosed with the disease were known to exhibit some symptoms. Acute respiratory 

failures type 1 were one of the characteristic symptoms experienced by patients with COVID-19 

(Yaroshetskiy et al., 2022). The pandemic resulted in a significant increase in the number of 

patients requiring respiratory support more than the available resources (Ogawa et al., 2021). 

Therefore, healthcare workers took measures to improve the respiration of patients diagnosed 

with the condition in an effort to improve their health.  

To support these patients, early invasive ventilation was utilized as an intervention during 

the first year of the pandemic (Kallet, 2021). However, there were controversies regarding its 

efficiency and other strategies were considered in providing respiratory care. Non-invasive 

ventilation (NIV) was adopted as one of the strategies for managing respiratory failures in 

patients diagnosed with COVID-19 (Schifino et al., 2022). Consequently, NIV was used 

extensively as a substitute for invasive ventilation (Dargent et al., 2022). However, there is 

limited evidence on the effectiveness and safety of NIV in this population. Hence, the objective 

of this scoping review was to map the existing literature on the use of NIV in COVID-19 patients 

and identify gaps in knowledge. The justification for the conduct of this scoping review is that 

the impact of the pandemic is still being felt in many parts of the world. The availability of 

strong evidence in providing respiratory care to patients with COVID-19 can provide valuable 

information for healthcare workers. These findings can help to effectively manage patients 

diagnosed with the disease. It will also help in making adequate preparation for other potential 

health risks.   

Methods 

In conducting this scoping review, a systematic search was conducted on selected 

electronic databases for available studies that were relevant to the topic. Three databases were 

consulted namely; PubMed, Cochrane Library, and CINAHL. For each of the databases, the 

following keywords were used for an advanced search: “COVID-19”, “noninvasive ventilation”, 

“respiratory failure”, and “critical care”. Since the pandemic started in 2020, there was no use 

searching for articles that were related to the topic of interest in this scoping review earlier than 

2020. Hence, the time criteria during the search were set from January 2020 to May 2023. The 

returned articles were screened by two independent reviewers using their titles and articles with 

titles that related to the topic of interest in this review were included in the study.  

Furthermore, the articles were screened using their abstract to exclude studies that did not 

focus on COVID-19 patients as the population of interest and those that did not have a full text 

available. Finally, the articles from both reviewers were compared, and the articles present in the 

selection of both reviewers were used for the scoping review. For each of the selected articles, 

data extraction was completed in Microsoft Excel containing relevant information including 
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study design, patient characteristics, intervention details, outcome measures, and results. Finally, 

the results from the data extraction were presented and described in this review, identifying the 

findings, knowledge gaps and areas for future research.  

Results 

    A total of 303 studies were screened from the three electronic databases. After applying 

the inclusion and exclusion criteria already mentioned, a total of 30 studies were selected and 

used for the scoping review. The following Table 1 shows the study selection process with 

details from each database and the final number of studies selected for the scoping review. 

Table 1 

The Study Selection Process 

Database 

Source 

Articles 

Returned 

Articles 

Included 

Articles 

Excluded 

Articles 

Selected 

PubMed 267 78 55 23 

CINAHL 5 5 0 5 

Cochrane 

Library 
31 3 1 2 

Total 303 86 56 30 

 

The results from the data extraction showed that 10% of the studies were published in 

2020 (n = 3), 43% of the studies were published in 2021 (n = 13), 43% of the studies were 

published in 2022 (n = 13), and 3% of the studies were published in 2023 (n =1). The details of 

intervention used often by the researchers from the selected studies included awake prone 

positioning, helmet NIV, a high-flow nasal cannula (HFNC), and Continuous Positive Airway 

Pressure (CPAP). Moreover, the variables of outcome measures often adopted in the studies 

included mortality rate, intubation rate, length of stay in the intensive care unit (ICU), duration of 

respiratory failure, rate of NIV failure and improvement in patient’s conditions. There was no 

issue regarding the safety of NIV for patients with COVID-19 from the results.  

Furthermore, the results showed that the number of studies used in this scoping review 

based on research design fell into one of six different designs namely reviews (Crimi et al., 2021; 

Cumpstey et al., 2020; Kallet, 2021; Lewis et al., 2021; Ogawa et al., 2021; Pelosi et al., 2022; 

Sullivan et al., 2022; Wu & Shkolnik, 2023) systematic reviews with meta-analysis (Cammarota 

et al., 2021; Fazzini et al., 2022; Li et al., 2022; Papoutsi et al., 2021; Peng et al., 2022), 

observational studies (Dargent et al., 2022; Garcia et al., 2022; Garner et al., 2021; Yaroshetskiy 

et al., 2022), case studies (Andrade Filho et al., 2021; Rajamani et al., 2020; Simioli et al., 2021), 

randomized clinical trials (Adly et al., 2021; Alhazzani et al., 2022; Grieco et al., 2021; Nair et 

al., 2021; Perkins et al., 2022; Schifino et al., 2022), and cohort studies (Coppo et al., 2020; 

Costa et al., 2022; Goel et al., 2022; Kovačević et al., 2021). The following Figure 1 shows the 

number of studies used in this scoping review based on the different research designs.  
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Figure 1 

Number of Studies Based on Research Design 

  

Regarding the results from each of the studies selected for this scoping review, some of 

the studies reported that NIV was effective in the management of respiratory problems in 

COVID-19 patients (Alhazzani et al., 2022; Kallet, 2021; Schifino et al., 2022). However, some 

other findings reported no convincing evidence as there was no significant difference between 

NIV and the compared intervention (Grieco et al., 2021; Nair et al., 2021; Peng et al., 2022). 

Discussion 

  From the results of this scoping review, it was clear that there was an increase in the 

number of studies focused on improving the respiratory problems of patients faced with COVID-

19. The number of studies following the year of the pandemic and the subsequent year had the 

same number of studies included in this scoping review. Even though there is a little ease 

regarding the pandemic and things have gone back to normal relatively, some scholars are still 

conducting studies on this topic of interest. Hence, there was a study published this year that 

relates to the topic of interest (Wu & Shkolnik, 2023).  

           Interestingly, quite several studies were literature reviews, but the number of the original 

research was still higher than the reviews (including those with meta-analysis), occupying about 

57% percent. This trend shows a potential gap and calls for the need for more original studies 



  European Journal of Molecular & Clinical Medicine  
 

ISSN 2515-8260             Volume 10, Issue 05, 2023 
 

1067 
 

with high levels of evidence, especially those involving randomized controlled trials. 

Nevertheless, it cost implications of conducting such studies are high and researchers would 

require funding to carry out such a high level of work. 

           From the findings of this scoping review, there seems to be no strong evidence supporting 

the effectiveness of NIV. Even though some of the studies reported that NIV was effective in 

managing the respiratory problems of patients with COVID-19, there were other studies that 

could not infer such based on statistical ground. Consequently, the need for more quantitative 

studies with larger sample sizes could help in providing findings that could be applied to 

professional practices. Another suggestion for further studies to extend this work could be the 

conduct of another scoping review that utilizes only Level I and Level II evidence for the review. 

However, the number of available studies meeting such criteria may end up too small to make 

meaningful inferences and conclusions. 

           Nevertheless, some important findings that this scoping review shows include the fact that 

NIV is still being used by healthcare professionals and it has merits in helping COVID-19 

patients experiencing moderate to severe respiratory failures type 1. The use of prone positioning 

and HFNC were also highlighted in the findings of this study. Overall, the scoping review shows 

that the use of NIV for managing respiratory failures type 1 in patients with COVID-19 is helpful 

in improving the patient’s condition. However, other factors such as timing, duration, and 

physiological condition of the patients should also be considered. These factors ultimately 

impact the effectiveness of the use of NIV for patients with COVID-19. 

           It is worth mentioning that this scoping review is not without limitations. There are some 

limitations to this study. Firstly, the review covered different kinds of studies, including articles 

that are considered to provide a low level of evidence such as literature reviews. Nevertheless, it 

also contained those with high levels of evidence such as randomized controlled trials. Perhaps, 

another study utilizing only research with a high level of evidence and ratings could be 

conducted as a future study ad it may present stronger evidence regarding the use of NIV for the 

management of COVID-19 patients. Another limitation of this study was the fact that some 

articles which were earlier identified were excluded due to the unavailability of the full article. It 

is possible that access to the full content of such studies could help in providing more data that 

was used in the scoping review which might have affected the results and findings from this 

study.   

           However, there is also a strength in the methodology adopted for this scoping review. The 

use of two independent reviewers helped in reducing potential research bias from the 

investigator. Hence, it helps in validating the data used for this scoping review as the reviews 

performed their search and screening independently using the keywords mentioned. Another 

strength in the methodology adopted in this scoping review is the mapping out of data extracted 

from each of the studies in Microsoft Excel. The approach helped in presenting the data easily 

which enabled easy identification of areas that stood out.   

Conclusion 
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  In conclusion, this scoping review was conducted to provide information regarding the 

use of NIV in the management of COVID-19 patients. Based on the findings from this review, 

healthcare workers can continue to utilize NIV in managing respiratory problems in patients with 

COVID-19. From the review, there was no issue regarding the safety of NIV for patients with 

COVID-19. Furthermore, the study was able to highlight some areas that could be considered for 

future studies. As healthcare professionals continue to provide respiratory care to patients in this 

population, the other factors mentioned that could influence the success and effectiveness of NIV 

should also be considered.   
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