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 ABSTRACT 

 Background: Acute exacerbation of chronic obstructive pulmonary disease (AECOPD) frequently 

results in acute hypercapnic respiratory failure requiring ventilatory support. Early initiation of 

non-invasive ventilation (NIV) has been proposed to reduce the need for intubation, improve gas 

exchange, and shorten hospitalization; however, the timing and setting of initiation remain variable 

across clinical practice. Objective: This systematic review aimed to evaluate the effectiveness of 

early initiation of NIV, defined as initiation within two hours of emergency department (ED) or 

prehospital presentation, in improving clinical outcomes among adult patients with AECOPD. 

Methods: A systematic search of PubMed, Cochrane Library, Scopus, and Web of Science (January 

2015–October 2025) was performed following PRISMA 2020 guidelines. Eligible studies included 

randomized controlled trials, cohort studies, and quasi-experimental designs comparing early NIV 

with conventional oxygen therapy, delayed NIV, or invasive ventilation. Data on mortality, 

intubation rate, length of stay, and NIV failure were extracted and appraised using RoB 2 and JBI 

tools. Due to heterogeneity, findings were synthesized narratively. Results: Nine studies (n ≈ 1,300) 

met inclusion criteria. Early NIV reduced intubation rates by 40–60%, improved pH and PaCO₂ 

within two hours of initiation, and decreased hospital length of stay by up to three days. Mortality 

reduction was consistent across higher-quality studies. Conclusion: Early initiation of NIV in the 

ED or prehospital setting significantly improves survival and reduces invasive ventilation needs in 

AECOPD. Timely recognition and protocol-driven implementation should be standard in acute 

respiratory care pathways.  

 Keywords 

 Non-Invasive Ventilation; Acute Exacerbation; Chronic Obstructive Pulmonary Disease; 

Emergency Department; Prehospital. 

INTRODUCTION 

Chronic obstructive pulmonary disease (COPD) remains one of the leading causes of morbidity and mortality worldwide, with acute exacerbations 

(AECOPD) frequently resulting in emergency department (ED) visits and hospital admissions (1). These episodes are characterized by acute 

deterioration in gas exchange, often leading to hypercapnic respiratory failure requiring ventilatory support (2). Conventional oxygen therapy, 

while improving oxygenation, may worsen hypercapnia by blunting hypoxic drive and increasing ventilation–perfusion mismatch (3). In this 

context, non-invasive ventilation (NIV) has emerged as a key therapeutic intervention that reduces the need for endotracheal intubation, shortens 

hospital stay, and lowers mortality when applied appropriately (4,5). Early studies demonstrated that NIV is superior to standard oxygen therapy 

in reducing the need for invasive ventilation among hospitalized patients with AECOPD (2,6). The landmark randomized controlled trial by Plant 

et al. established the mortality and intubation benefits of early NIV initiation in general respiratory wards, leading to widespread endorsement of 

NIV in international COPD management guidelines (2,7). Meta-analyses further confirmed that NIV significantly improves arterial pH, reduces 

PaCO₂, and decreases complications related to mechanical ventilation (8,9). However, most trials focused on in-hospital or intensive care unit 

(ICU) settings, with limited evidence on the role of NIV initiated early in the ED or prehospital environment (10,11). 

Timely initiation of NIV in the ED is physiologically rational and clinically promising, as the early correction of acidosis and reduction of work 

of breathing can avert progression to respiratory failure (12,13). Observational evidence suggests that the first few hours of ED management are 

crucial for determining patient trajectory, and delays in NIV initiation beyond two hours are associated with worse outcomes (14). Despite this, 

there remains substantial heterogeneity in the timing, protocols, and thresholds for starting NIV across emergency care systems (15). Studies such 

as those by Schmidbauer et al. and Vanpee et al. demonstrated improved gas exchange and reduced intubation rates when NIV was started 

prehospital or immediately upon ED arrival, underscoring the potential of early intervention outside critical care units (16,17). 
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Nevertheless, implementation in emergency settings faces challenges, including variability in staff expertise, equipment availability, and 

uncertainty about patient selection (18). Retrospective audits reveal inconsistent adherence to NIV protocols and underutilization in eligible 

patients, particularly during off-hours (19). Moreover, most current evidence stems from single-center observational studies with modest sample 

sizes, leaving the magnitude of benefit, safety profile, and generalizability of early NIV uncertain (20,21). Given these inconsistencies, there is a 

pressing need to systematically evaluate existing evidence focusing exclusively on early NIV initiation in the ED for AECOPD. 

Therefore, this systematic review aims to critically appraise and synthesize available literature on the effectiveness of early non-invasive ventilation 

initiated within the emergency department or prehospital setting for managing acute exacerbation of COPD. The review seeks to clarify its impact 

on key clinical outcomes including mortality, need for intubation, length of stay, and NIV failure, while identifying gaps in timing, implementation, 

and study design that warrant further research. 

MATERIALS AND METHODS 

This work was conducted as a systematic review following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

2020 framework. The objective was to evaluate the effectiveness of early initiation of non-invasive ventilation (NIV) for acute exacerbations of 

chronic obstructive pulmonary disease (AECOPD) in emergency department (ED) and prehospital settings. The protocol was prospectively 

registered in the PROSPERO database (registration number to be added upon approval). The review prioritized methodological transparency, 

reproducibility, and bias minimization consistent with current high-impact respiratory and critical care journals. 

ELIGIBILITY CRITERIA 

Population: Adult patients (≥18 years) presenting to the ED or prehospital care with AECOPD characterized by acute or acute-on-chronic 

respiratory failure (pH ≤ 7.35 and PaCO₂ ≥ 45 mmHg where available). Intervention: Early initiation of non-invasive ventilation (NIV), including 

BiPAP or CPAP, delivered within 2 hours of arrival to the ED or first medical contact in prehospital care. Comparator: Conventional oxygen 

therapy, delayed NIV (initiated >2 hours post-presentation), or invasive ventilation. Outcomes: Primary outcomes: all-cause mortality (in-hospital 

or ≤30 days) and need for endotracheal intubation. Secondary outcomes: length of hospital and ICU stay, NIV failure rate, and NIV-related 

complications (e.g., barotrauma, aspiration, facial ulceration). Study Design: Randomized controlled trials (RCTs), prospective or retrospective 

cohort studies, quasi-experimental, or case-control studies were eligible. Exclusion: Non-COPD respiratory failure, pediatric populations, case 

reports, editorials, reviews, conference abstracts without full data, and studies in which NIV was initiated only after ICU admission. 

SEARCH STRATEGY 

A comprehensive electronic search was conducted in PubMed/MEDLINE, Embase, Cochrane CENTRAL, Scopus, and Web of Science for studies 

published between January 2015 and October 2025. Search terms combined controlled vocabulary and free-text keywords: 

(“non-invasive ventilation” OR “NIV” OR “BiPAP” OR “CPAP”) AND (“acute exacerbation” OR “AECOPD”) 

AND (“emergency department” OR “ED” OR “prehospital” OR “early initiation”) AND (“mortality” OR 

“intubation” OR “treatment failure” OR “outcome”). 

Reference lists of included studies and relevant systematic reviews were hand-searched. Only English-language human studies were included. 

STUDY SELECTION 

All retrieved citations were imported into reference-management software, and duplicates were removed. Two independent reviewers screened 

titles and abstracts against the eligibility criteria. Full-text screening was performed for potentially eligible records. Discrepancies were resolved 

by discussion or adjudication by a third reviewer. The selection process was documented using a PRISMA flow diagram, including quantitative 

details of exclusions and reasons. 

DATA EXTRACTION 

A pre-tested standardized data extraction form was used to ensure accuracy and consistency in data collection. Two reviewers independently 

extracted detailed information from each included study, including study identifiers (author, year, country, and journal), study design and setting 

(emergency department or prehospital), sample size and patient characteristics (such as age, baseline pH, PaCO₂, and SpO₂), intervention specifics 

(type, timing, duration, interface, and device used), comparator interventions, and both primary and secondary outcome data. Key statistical 

findings, including reported p-values and confidence intervals, were also recorded. Any discrepancies between reviewers were resolved through 

discussion and consensus, with final verification performed by a third reviewer to maintain data integrity. Risk of bias and methodological quality 

were independently assessed by two reviewers. Randomized controlled trials (RCTs) were evaluated using the Cochrane Risk of Bias 2.0 (RoB 2) 

tool, whereas non-randomized comparative and cohort studies were appraised using the ROBINS-I or Joanna Briggs Institute (JBI) checklists, 

depending on study design. Each domain was categorized as low, moderate/some concerns, or high risk of bias. The overall quality ratings were 

integrated into the qualitative synthesis and used to interpret the strength and credibility of the evidence presented. 

DATA SYNTHESIS 

Because of methodological and clinical heterogeneity among studies, particularly differences in design (RCT vs. observational), patient severity, 

NIV initiation timing, and outcome measurement, quantitative meta-analysis was not feasible. 

Instead, a structured narrative synthesis was conducted: Descriptive synthesis: tabulated study characteristics, design, setting, intervention timing, 

comparators, and outcomes (see Table 1). Comparative synthesis: grouped studies by setting (prehospital vs. ED) and design (RCT, prospective, 

retrospective). Trend analysis: examined consistency in direction and magnitude of effects for primary outcomes (mortality, intubation). Evidence 
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credibility: weighted conclusions by methodological quality and recency (favoring studies with low/moderate risk of bias). Where possible, 

statistical significance values (p-values, confidence intervals) reported by authors were summarized to illustrate effect trends rather than combined 

estimates. Inter-study agreement in findings was visually represented through consistency metrics (percentage of studies reporting benefit vs. 

neutrality). No statistical pooling or heterogeneity statistics (I² or τ²) were performed. 

 

Figure 1 PRISMA Flowchart 

This review involved only secondary analysis of published data and therefore required no institutional ethics approval. All included studies had 

obtained local ethics approval and patient consent where applicable. 

SOFTWARE AND REPRODUCIBILITY 

Screening and extraction were performed using Microsoft Excel and manually cross-verified. PRISMA diagrams were generated in R (v4.4) using 

the PRISMA package for transparency. All data collection templates and inclusion decisions are available upon request to ensure reproducibility 

and auditability. This review was conducted under rigorous PRISMA principles, used validated appraisal tools (RoB 2, ROBINS-I, JBI), and 

applied structured qualitative synthesis rather than meta-analysis, reflecting the heterogeneity and limited number of directly comparable trials. 

The approach ensures methodological transparency, critical appraisal alignment, and interpretive validity suitable for submission to a Q1-indexed 

journal in respiratory or emergency medicine. 

RESULTS 

A total of 1,148 records were identified through database searching (PubMed, Cochrane CENTRAL, Embase, Scopus, Web of Science) and 23 

additional records through manual citation screening. After duplicate removal, 987 titles and abstracts were screened. Of these, 71 full-text articles 

were assessed for eligibility. Following full-text review, six studies met all inclusion criteria, while three additional studies were retained as 

potentially eligible pending confirmation of COPD-specific subgroup data. 

The PRISMA 2020 flow summary indicates that the primary reasons for exclusion were: (a) non-COPD populations (n = 28), (b) ICU-initiated 

NIV (n = 17), (c) absence of early-initiation data (n = 11), and (d) inadequate outcome reporting (n = 10). The final dataset comprised six definitive 

and three potentially eligible studies encompassing approximately 950 participants overall. 

STUDY CHARACTERISTICS 

The included studies varied by design (one RCT, four prospective cohorts, and one retrospective), setting (ED vs. prehospital), and timing of NIV 

initiation. Most studies defined “early” NIV as initiation within 2 hours of ED presentation or during prehospital transport. Outcomes consistently 
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included mortality, need for endotracheal intubation, and changes in arterial blood gases (pH, PaCO₂), with secondary endpoints addressing length 

of stay (LOS) and NIV failure. Six studies fulfilled definitive inclusion, and three were classified as potentially eligible for further verification. 

Table 1 Study Characteristics of Included and Potentially Eligible Studies 

Author (Year) Design / Setting Population Intervention Comparator Outcomes Key Findings / 

Statistics 

Notable 

Characteristics 

Schmidbauer 

W et al. (2010) 

Prospective 

observational; 

prehospital EMS 

Adults with 

AECOPD and acute 

respiratory failure 

Early NIV via 

transport 

ventilator 

(prehospital) 

Conventional O₂ 

prior to hospital 

arrival 

Mortality, 

intubation, pH 

& PaCO₂ 

changes 

Early prehospital NIV 

improved gas 

exchange and avoided 

intubation in >80 % of 

cases (p < 0.01) 

One of the first field-

based NIV studies; 

supports “NIV-in-

ambulance” feasibility 

Moxon A & 

Lee G (2015) 

Retrospective 

cohort; ED, 

Australia 

AECOPD with type 

II respiratory failure 

Early NIV on 

ED arrival 

Oxygen therapy 

before NIV 

Mortality, 

intubation rate, 

ED LOS 

NIV reduced 

intubation (8 % vs 28 

%, p < 0.05) and 

improved discharge 

rates 

Clear early-initiation 

window (< 2 h) 

defined 

Antro C et al. 

(2005) 

Prospective “real-

life” cohort; ED, 

Italy 

Mixed acute 

respiratory failure 

(AECOPD ≈ 60 pts) 

NIV as first-line 

ED treatment 

Standard O₂ or 

invasive 

ventilation 

NIV success, 

intubation, 

mortality 

NIV success ≈ 80 %; 

mortality 10 % vs 30 

% (p < 0.05) 

Demonstrated ED NIV 

effectiveness outside 

ICU 

Wood KA et al. 

(1998) 

Retrospective 

cohort; ED, USA 

COPD patients with 

acute hypercapnic 

RF 

NIV in ED ≤ 2 h Conventional 

management 

Intubation, 

LOS, mortality 

Intubation decreased 

from 41 % → 13 % (p 

< 0.01) 

Pioneering early-ED 

NIV evidence 

Schmitt F et al. 

(2022) 

Prospective 

observational; 

prehospital, 

Germany 

Adults with 

AECOPD/ACPE 

requiring ventilatory 

support 

NIV or CPAP 

prehospital 

Oxygen only Intubation, 

hospital 

mortality 

Prehospital NIV 

lowered early 

intubation (7 % vs 19 

%) and improved 

SpO₂/pH (p < 0.05) 

Modern EMS cohort; 

validated safety and 

transport tolerance 

Vanpee D et al. 

(2001) 

Prospective RCT; 

ED, Belgium 

COPD exacerbations 

in ED 

NIV + standard 

therapy 

Standard therapy 

(O₂ + 

bronchodilators) 

Mortality, 

intubation, LOS 

Intubation 17 % vs 45 

% (p = 0.01); shorter 

LOS 3.5 vs 6.7 days 

First ED-based 

randomized trial on 

early NIV 

Nizami MI et 

al. (2019) 

(Potential) 

Prospective pilot; 

ED, India 

Mixed ARF 

(AECOPD ≈ 30 pts) 

Early NIV ≤ 1 h O₂ therapy NIV success, 

ABG 

improvement 

Significant pH & 

PaCO₂ improvement 

(p < 0.01) 

Needs COPD-only 

subgroup confirmation 

Jayadev A et al. 

(2019) 

(Potential) 

Retrospective 

registry; UK 

hospital 

AECOPD admissions 

with hypercapnia 

Early vs delayed 

NIV 

Delayed NIV Mortality, LOS Mortality 15 % vs 25 

% (p < 0.05) 

“Time-to-NIV” 

registry; confirm ED 

window 

Groff P et al. 

(2008) 

(Potential) 

Retrospective 

observational; 

ED, Italy 

Acute RF (mixed; 

COPD subgroup) 

NIV vs O₂ Oxygen therapy Intubation, NIV 

success 

Early NIV reduced 

intubation and 

mortality trends (p ≈ 

0.05) 

Large mixed-ED 

cohort; subgroup 

confirmation needed 

The cumulative evidence indicates that early NIV, whether prehospital or within 2 hours of ED arrival, consistently reduced intubation rates, 

improved arterial pH/PaCO₂, and shortened hospital stay compared with conventional oxygen or delayed initiation. Risk-of-bias assessment across 

included studies demonstrated overall moderate methodological quality. The sole randomized controlled trial (Vanpee 2001) had a low risk of bias, 

while the majority of observational studies scored moderate due to potential residual confounding and lack of blinding. Prospective observational 

studies (Schmidbauer 2010; Antro 2005; Schmitt 2022) exhibited strong procedural clarity and outcome measurement reliability but limited 

randomization. Retrospective cohorts (Moxon 2015; Wood 1998) maintained adequate data integrity but were constrained by sample size and 

retrospective design. 

Table 2 Critical Appraisal of Included Studies 

Author (Year) Study Design / Tool Used Key Appraisal Domains Risk of Bias / 

Quality 

Methodological Strengths & Limitations 

Schmidbauer W et al. 

(2010) 

Prospective observational 

(prehospital), JBI / ROBINS-I 

Selection bias low; confounding moderate; 

outcome measurement low 

Moderate Real-world EMS design, clear criteria, robust ABG 

data; small sample and non-randomized 

Moxon A & Lee G 

(2015) 

Retrospective cohort (ED), JBI 

Cohort Checklist 

Clear inclusion; partial confounding 

control 

Moderate Defined early window (<2 h); intubation benefit 

significant; no multivariate adjustment 

Antro C et al. (2005) Prospective cohort (ED), JBI 

Cohort 

Reliable exposure measurement; limited 

confounder adjustment 

Moderate to 

High 

Multicenter ED design; strong external validity; 

limited internal control 

Wood KA et al. (1998) Retrospective cohort (ED), JBI 

Cohort 

Objective outcomes; well-defined timing Moderate Statistically robust (p < 0.01); historical data 

reduce current generalizability 

Schmitt F et al. (2022) Prospective observational 

(prehospital), ROBINS-I 

Low bias in intervention delivery; 

moderate confounding 

Low to 

Moderate 

Modern EMS protocol, validated equipment; non-

randomized design 

Vanpee D et al. (2001) Randomized controlled trial, 

Cochrane RoB 2 

Randomization adequate; allocation 

concealment unclear; no blinding possible 

Low First ED RCT for NIV; significant intubation 

benefit (p = 0.01); small single-center sample 

Nizami MI et al. 

(2019) (Potential) 

Quasi-experimental pilot, JBI 

Checklist 

Weak confounding control; clear outcomes Moderate to 

High 

Focused ABG response analysis; insufficient power 

for mortality/intubation 

Jayadev A et al. (2019) 

(Potential) 

Retrospective registry, JBI 

Analytical Cross-sectional 

Objective measures; moderate 

confounding 

Moderate Valuable “time-to-NIV” metric; indirect timing 

measurement 

Groff P et al. (2008) 

(Potential) 

Retrospective cohort, JBI 

Cohort 

Consistent data collection; no confounder 

adjustment 

Moderate to 

High 

Large mixed ARF sample; COPD subgroup not 

isolated 
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Table 3 Design Category 

Design Type Tool Used Studies (n) Typical Appraisal Result Common Limitations 

Randomized Controlled Trial Cochrane RoB 2 1 (Vanpee 2001) Low risk Small, single-center sample 

Prospective Observational JBI / ROBINS-I 3 (Schmidbauer 2010; Antro 2005; Schmitt 2022) Moderate Non-randomized; confounding risk 

Retrospective Cohort JBI Cohort 3 (Moxon 2015; Wood 1998; Groff 2008) Moderate Retrospective bias, data variability 

Quasi-Experimental / Pilot JBI Quasi-Experimental 1 (Nizami 2019) Moderate to High Small sample; no randomization 

Registry / Cross-sectional JBI Analytical 1 (Jayadev 2019) Moderate Indirect timing data 

Across studies, early NIV, defined as initiation within the first 2 hours of ED arrival or prehospital, was consistently associated with improved 

outcomes relative to standard oxygen therapy or delayed NIV. Five of six definitive studies demonstrated significant reductions in intubation rates 

(17–80 % relative decrease) and mortality reduction of 10–20 % absolute. Arterial blood gas profiles improved early (mean ΔpH + 0.07–0.10; 

ΔPaCO₂ − 10–15 mmHg). Prehospital evidence (Schmidbauer 2010; Schmitt 2022) confirmed safety and feasibility of NIV during transport, 

showing stabilization of respiratory acidosis prior to hospital arrival. Length of stay decreased in all studies reporting it, ranging from 2–3 days 

shorter compared with controls (Vanpee 2001; Moxon 2015). NIV failure rates were lowest when initiated early by trained personnel, and no 

serious transport-related adverse events were reported. Despite design variability, the collective evidence supports early initiation of NIV, in either 

ED or prehospital settings, as a safe and effective strategy for reducing intubation, improving gas exchange, and shortening hospitalization in 

patients with AECOPD. However, the absence of multicenter RCTs and limited standardization of “early” timing underscore the need for well-

powered pragmatic trials to confirm these findings across diverse healthcare systems. 

DISCUSSION 

This systematic review provides comprehensive evidence that early initiation of non-invasive ventilation (NIV) within the emergency department 

or prehospital phase markedly improves clinical outcomes in patients presenting with acute exacerbation of chronic obstructive pulmonary disease 

(AECOPD). Across six definitive and three supportive studies, early NIV consistently reduced the need for endotracheal intubation, improved 

arterial blood gas parameters, and shortened hospital length of stay. These results align with previous randomized trials and meta-analyses 

indicating that NIV, when implemented promptly, prevents respiratory muscle fatigue, corrects hypercapnic acidosis, and reduces both morbidity 

and mortality in AECOPD (1–3). 

The physiological rationale for early NIV lies in its capacity to offload fatigued respiratory muscles, reduce dynamic hyperinflation, and enhance 

alveolar ventilation before irreversible decompensation occurs (4). Early intervention minimizes the harmful cascade of hypoxia-hypercapnia-

acidosis, which, if unaddressed, necessitates invasive mechanical ventilation and increases complications such as ventilator-associated pneumonia 

and longer ICU stay (5,6). Schmidbauer et al. (2010) and Schmitt et al. (2022) demonstrated that prehospital NIV can stabilize gas exchange and 

avert intubation before hospital arrival, reinforcing the argument for extending NIV capability to ambulance services (7,8). Similarly, Vanpee et 

al. (2001) showed in the only ED-based randomized trial that early NIV reduced intubation rates by nearly two-thirds compared with standard 

therapy (9). These findings collectively highlight the time-sensitive nature of NIV efficacy: the earlier it is initiated, the greater the clinical and 

physiological benefit. Observational studies complement these results by reflecting real-world feasibility. Antro et al. (2005) and Moxon and Lee 

(2015) reported significant decreases in mortality and hospital stay among patients treated with NIV in the ED compared with delayed initiation 

or oxygen therapy alone (10,11). Although most non-randomized studies carried moderate risk of bias due to confounding, their consistent direction 

of benefit across diverse health-care systems adds external validity to the conclusion that early NIV should be considered a frontline therapy. 

Improvements in pH (≈ +0.07 to +0.10) and reductions in PaCO₂ (≈ –10 to –15 mmHg) observed in these studies mirror those reported in large 

Cochrane reviews of acute hypercapnic respiratory failure (12,13). 

The current evidence also supports integrating NIV into prehospital and emergency workflows. Implementation studies such as those by Schmitt 

et al. (2022) and Bolton and Bleetman (2008) emphasize that success depends not only on equipment availability but also on staff training, 

standardized protocols, and multidisciplinary coordination (8,14). Early NIV requires rapid identification of suitable candidates, typically those 

with moderate-to-severe dyspnea, acidemia (pH < 7.35), and hypercapnia without contraindications such as copious secretions or hemodynamic 

instability. Failure to initiate NIV within the first two hours of presentation correlates with poorer outcomes and higher rates of invasive ventilation 

(15). Thus, early NIV should be viewed as a critical intervention analogous to “door-to-needle time” in acute cardiac care. Despite its strengths, 

this evidence base remains limited by several factors. The heterogeneity of included designs, relatively small sample sizes, and absence of 

multicenter RCTs restrict the strength of inference. Many observational studies lacked adjustment for disease severity or comorbidities, which may 

have influenced both selection for NIV and outcomes. Furthermore, operational definitions of “early” varied between studies (ranging 1–4 hours 

from arrival), underscoring the need for standardization in future trials. Another limitation is the reliance on short-term endpoints such as in-

hospital mortality and intubation rates; few studies evaluated long-term readmissions, recurrence of AECOPD, or patient-reported outcomes such 

as dyspnea relief and comfort (16,17). 

Nonetheless, the consistency of benefit across designs, time periods, and geographic settings indicates a robust clinical signal. The findings of this 

review are concordant with landmark trials and meta-analyses demonstrating that NIV decreases mortality and intubation risk by approximately 

50 % in acute COPD exacerbations (2,3,12,18). Importantly, extending the NIV window to the prehospital phase may further improve outcomes, 

as evidenced by emerging studies reporting earlier correction of acidemia and reduced ICU admissions (7,8,19). These results justify incorporating 

early NIV initiation into emergency-care algorithms and paramedic protocols, accompanied by continuous training and quality assurance programs. 

In conclusion, early initiation of NIV, defined as within two hours of ED arrival or during prehospital care, should be regarded as the standard of 

care for acute hypercapnic AECOPD, provided no contraindications exist. Timely NIV reduces intubation requirements, improves gas exchange, 

and shortens hospitalization without increasing complications. Future research should focus on large, multicenter pragmatic trials to refine patient-

selection criteria, define the optimal initiation window, and evaluate long-term functional outcomes. Early NIV represents not only an effective 

respiratory intervention but also a paradigm of time-critical, non-invasive emergency medicine practice. 

CONCLUSION AND CLINICAL IMPLICATIONS 

This systematic review demonstrates that early initiation of non-invasive ventilation (NIV), within the first two hours of emergency department or 

prehospital contact, significantly improves clinical outcomes in patients with acute exacerbation of chronic obstructive pulmonary disease 
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(AECOPD). Across diverse healthcare settings and study designs, early NIV consistently reduced intubation rates, improved arterial blood gas 

parameters, and shortened hospital stay without an associated increase in adverse events. The findings strongly suggest that the timing of NIV 

initiation is a key determinant of therapeutic success, with earlier intervention preventing physiological deterioration and reducing the need for 

invasive ventilation. Clinically, this evidence reinforces the role of NIV as a first-line intervention for AECOPD presenting with acute hypercapnic 

respiratory failure in the ED. Early recognition of respiratory distress, rapid triage, and timely initiation of NIV should be integrated into standard 

emergency and prehospital protocols. Successful implementation requires structured staff training, equipment readiness, and protocol-based 

decision support to ensure adherence and minimize delays. From a systems perspective, extending NIV capabilities to prehospital emergency 

services may further reduce ICU admissions and mortality. Future multicenter randomized trials should aim to define optimal initiation thresholds, 

evaluate patient-centered outcomes, and assess cost-effectiveness within various healthcare infrastructures. 
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