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Abstract
BACKGROUND 
At present, understanding of the most effective ventilation methods for treating 
chronic obstructive pulmonary disease (COPD) patients experiencing acute 
worsening symptoms and respiratory failure remains relatively limited. This 
report analyzed the efficiency and side effects of various ventilation techniques 
used for individuals experiencing an acute COPD exacerbation.

AIM 
To determine whether pressure-controlled ventilation (PCV) can lower peak 
airway pressures (PAPs) and reduce the incidence of barotrauma compared to 
volume-controlled ventilation (VCV), without compromising clinical outcomes 
and oxygenation parameters.

METHODS 
We have evaluated 600 patients who were hospitalized due to a severe COPD 
exacerbation, with 400 receiving mechanical ventilation for the respiratory failure. 
The participants were divided into two different groups, who were administered 
either VCV or PCV, along with appropriate management. We thereafter observed 
patients' attributes, clinical factors, and laboratory, radiographic, and arterial 
blood gas evaluations at the start and during their stay in the intensive care unit 
(ICU). We have also employed appropriate statistical methods for the data 
analysis.

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v11.i26.6040
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RESULTS 
Both the VCV and PCV groups experienced significant enhancements in the respiratory rate, tidal volume, and 
arterial blood gas values during their time in the ICU. However, no significant distinctions were detected between 
the groups in terms of oxygenation indices (partial pressures of oxygen/raction of inspired oxygen ratio) and 
partial pressures of carbon dioxide improvements. There was no considerable disparity observed between the VCV 
and PCV groups in the hospital mortality (32% vs 28%, P = 0.53), the number of days of ICU stay [median 
interquartile range (IQR): 9 (6-14) d vs 8 (5-13) d, P = 0.41], or the duration of the mechanical ventilation [median 
(IQR): 6 (4-10) d vs 5 (3-9) d, P = 0.47]. The PCV group displayed lower PAPs compared to the VCV group (P < 0.05) 
from the beginning of mechanical ventilation until extubation or ICU departure. The occurrence of barotrauma was 
considerably lower in the PCV group in comparison to the VCV group (6% vs 16%, P = 0.03).

CONCLUSION 
Both VCV and PCV were found to be effective in treating patients with acute COPD exacerbation. However, PCV 
was associated with lower PAPs and a significant decrease in barotrauma, thus indicating that it might be a safer 
ventilation method for this group of patients. However, further large-scale study is necessary to confirm these 
findings and to identify the best ventilation approach for patients experiencing an acute COPD exacerbation.

Key Words: Chronic obstructive pulmonary disease; Mechanical ventilation; Volume-controlled ventilation; Pressure-
controlled ventilation; Barotrauma; Respiratory failure

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Mechanical ventilation is a life-saving intervention for patients with acute exacerbation of chronic obstructive 
pulmonary disease (COPD) and respiratory failure. Volume-controlled ventilation (VCV) and pressure-controlled ventilation 
(PCV) are two common modes of mechanical ventilation with different advantages and disadvantages. This study compared 
the efficacy and safety of VCV and PCV in patients with acute COPD exacerbation and respiratory failure. The results 
showed that both VCV and PCV were effective in treating patients with acute COPD exacerbation, but PCV was associated 
with lower peak airway pressures and a significant decrease in barotrauma, indicating that it might be a safer ventilation 
method for this group of patients. However, further large-scale studies are necessary to confirm these findings and identify 
the best ventilation approach for patients experiencing an acute COPD exacerbation. Clinicians should weigh the benefits 
and risks of each mode of mechanical ventilation when selecting a ventilation strategy.

Citation: Wang JJ, Zhou Z, Zhang LY. Clinical evaluation of ventilation mode on acute exacerbation of chronic obstructive pulmonary 
disease with respiratory failure. World J Clin Cases 2023; 11(26): 6040-6050
URL: https://www.wjgnet.com/2307-8960/full/v11/i26/6040.htm
DOI: https://dx.doi.org/10.12998/wjcc.v11.i26.6040

INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a progressive and debilitating respiratory condition which is charac-
terized by permanent airflow restriction and persistent inflammation in the lungs[1]. COPD presents a considerable 
global health challenge as it is the third leading cause of mortality worldwide and incurs significant healthcare costs for 
global populations[2]. The development of COPD has been linked to numerous risk factors, including tobacco smoke, air 
pollution, occupational exposures, and genetic predisposition, which can contribute to both onset and exacerbation of the 
disease[3,4]. As a chronic condition, COPD has been associated with significant morbidity and diminished quality of life 
for the affected individuals. A number of aggravating factors have been identified during the disease process, these 
factors can culminate in acute exacerbations of COPD (AECOPD)[5]. Some factors that cause AECOPD have been 
identified, including respiratory tract infections, smoking, environmental pollution, prior exacerbations, non-adherence to 
treatment and associated comorbidities[6-8]. These factors may affect the condition and prognosis of COPD patients 
through different mechanisms, such as increasing inflammation in the airways and lungs, damaging airway epithelial 
cells, stimulating airway smooth muscle contraction, reducing lung function and immunity, increasing cardiovascular 
risk and systemic inflammation levels, etc.[9]. Therefore, timely identification and management of these factors are very 
important for preventing and reducing the occurrence and severity of AECOPD.

These acute exacerbations typically involve increased symptoms, such as deteriorating dyspnea, heightened sputum 
production, and more frequent coughing, thus causing a significant decline in the patient's clinical status.

AECOPD represents a significant event in the natural course of COPD which poses a substantial clinical and economic 
burden to the patients, healthcare providers, and healthcare systems worldwide. It is often marked by persistent and 
progressive airflow restriction in the lungs and accompanied by chronic inflammatory responses[10]. Acute exacerbations 
can rapidly result in the deterioration of lung function, thereby elevating the risk of hospitalization and, in severe cases, 

https://www.wjgnet.com/2307-8960/full/v11/i26/6040.htm
https://dx.doi.org/10.12998/wjcc.v11.i26.6040
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leading to respiratory failure requiring mechanical ventilation[11]. Indeed, AECOPD with respiratory failure has been 
found to be a major contributor of death among COPD patients[12]. Invasive mechanical ventilation is often regarded as 
the last resort for management of COPD patients with respiratory failure; however, when appropriately administered, it 
can be life-saving in several cases[13].

The significance of effective and timely mechanical ventilation cannot be underestimated, because it has been reported 
to minimize the complications and enhance clinical outcomes in several critically ill patients[14].

However, a number of factors must be considered when selecting the optimal ventilation mode and settings for the 
patients with respiratory failure due to AECOPD, including lung mechanics, gas exchange, and hemodynamic 
consequences[15]. Additionally, in recent years, various mechanical ventilation modes have been developed and 
employed in the clinical practice, with primary aim to optimize patient-ventilator interaction and minimize ventilator-
induced lung injury (VILI). Among these, volume-controlled ventilation (VCV) and pressure-controlled ventilation (PCV) 
are the two commonly used modes in treating critically ill patients with respiratory failure[16].

VCV, the conventional ventilation mode is frequently used to deliver a pre-set tidal volume to the patient within a 
specific time, thus resulting in a consistently delivered volume but variable airway pressures. Moreover, VCV has been 
reported to improve the gas exchange and respiratory mechanics in patients with respiratory failure. It has also been 
associated with higher airway pressures, thereby potentially inducing barotrauma and hemodynamic side effects, such as 
reduced venous return as well as impaired cardiac output[17]. On the other hand, in PCV, the ventilator can deliver a pre-
set inspiratory pressure, and the resulting tidal volume can fluctuate according to the patient's lung mechanics. PCV has 
been reported to offer relatively better control of peak and plateau airway pressures, thus resulting in improved patient 
safety and reduced barotrauma risk[18]. In general, the VCV can ensure the minute ventilation and oxygenation level, but 
it may cause higher airway pressure and barotrauma risk, as well as negative effects on the cardiovascular system[19]. 
However, the PCV can control the peak and plateau airway pressure, thus improving patient safety and reducing 
barotrauma risk, but it may cause fluctuations in tidal volume and minute ventilation, and decrease respiratory 
synchrony[17]. Therefore, when choosing a mechanical ventilation mode, factors such as patient condition, lung 
mechanics, airway resistance, airway leakage, cardiovascular function, etc. should be considered comprehensively to 
achieve the best ventilation effect and the least complications. However, the debate over superiority of either of the two 
modes in managing the patients with respiratory failure due to AECOPD remains a significant point of discussion among 
the clinicians and researchers[20]. It has been established that selecting an appropriate ventilation method can 
significantly influence the results of AECOPD patients needing mechanical ventilation, thereby leading to improved 
survival rates, quicker liberation from ventilatory assistance, shorter stays in intensive care units (ICU), and fewer 
complications[21,22]. Overall, given these important considerations, it is crucial to identify the most efficient and secure 
ventilation strategy for clinically managing the patients with respiratory failure due to AECOPD.

This study aimed to compare the clinical outcomes and examine the possible effects on patient outcomes associated 
with the two prevalent modes of mechanical ventilation, VCV and PCV, in patients with respiratory failure due to 
AECOPD. The research also examined the occurrence of VILI and barotrauma and investigated the prevalence of 
ventilator-associated pneumonia (VAP) as well as other complications linked with VCV and PCV application. The 
novelty and significance of this study lie in the fact that there is no clear evidence to indicate which ventilation mode is 
more suitable for patients with respiratory failure due to AECOPD, who often have special problems such as lung hetero-
geneity, increased airway resistance, airway leakage, etc., requiring individualized ventilation strategies. This study may 
help to provide more evidence-based guidance for clinicians to choose the optimal ventilation mode for these patients, in 
order to improve their survival and quality of life, and reduce mechanical ventilation-related complications.

MATERIALS AND METHODS
Study design and participants
This research employed a prospective, observational cohort design to assess the effectiveness and side effects related to 
application of the different ventilation techniques in patients experiencing acute COPD exacerbation accompanied by 
respiratory failure. This study was conducted for two years and received ethical approval from the Institutional Ethics 
Committee (Approval Number: 20190034), in line with the principles of the Declaration of Helsinki. Before enrollment, 
written informed consent was collected from the patients or their legal representatives.

Throughout the study, 500 patients suffering an acute COPD exacerbation were admitted. The inclusion criteria were 
as following: (1) Be aged 18 years or older; (2) Have a confirmed diagnosis of COPD according to the Global Initiative for 
COPD (GOLD) guidelines; (3) Experiencing a respiratory failure, requiring mechanical ventilation; and (4) Provided 
informed consent to participate in the study. Exclusion criteria included patients who (1) Had concurrent lung disorders; 
(2) Experienced respiratory failure due to reasons other than acute COPD exacerbation; or (3) Were unable to provide 
informed consent. Among the 500 admissions, 400 patients met these requirements and were included in the study. These 
patients were allowed to receive therapies according to the standard guidelines for managing AECOPD, such as 
antibiotics, bronchodilators, corticosteroids, and oxygen therapy.

Patient allocation to ventilation modes
The participants were divided into two distinct clusters based on the ventilation technique utilized during their stay in 
ICU: A VCV group and a PCV group. The assignment of the patients to either group was based on the physicians’ 
suggestions and individual patient needs, with a deliberate attempt to maintain similar demographic and clinical features 
between the two groups.



Wang JJ et al. Ventilation mode in COPD exacerbation: Clinical evaluation

WJCC https://www.wjgnet.com 6043 September 16, 2023 Volume 11 Issue 26

Ventilation management
Both the cohorts received standardized treatments based on the GOLD guidelines for AECOPD management, in 
conjunction with the mechanical ventilation. The ventilator settings were initially set based on ideal body weight and 
clinical condition of each patient, thus mainly targeting a tidal volume of 6-8 mL/kg, a respiratory rate of 12-20 breaths 
per minute, and a positive end-expiratory pressure (PEEP) of 5-12 cm H2O.

The ventilator settings and management were then adjusted based on the patients' clinical and physiological 
parameters, with a focus on minimizing lung injury and providing adequate oxygenation as well as ventilation. For VCV 
patients, various adjustments were made in tidal volume, respiratory rate, and PEEP based on the measured airway 
pressures and gas exchange status. On the contrary, for PCV patients, the inspiratory pressure was adjusted according to 
oxygenation targets as well as airway pressure limitations. The respiratory rate and PEEP were also modified based on 
clinical findings and gas exchange parameters.

Additionally, in both the groups, optimal attention was given to minimizing excessive sedation, thus ensuring 
adequate pain control, and providing appropriate patient-ventilator synchrony. The use of adjunct therapies, such as 
inhaled bronchodilators, corticosteroids, antibiotics, and diuretics, was tailored to meet the requirements of individual 
patients based on their specific clinical and laboratory findings.

Weaning from the mechanical ventilation
All the patients were closely monitored for their readiness to wean from the mechanical ventilation. The weaning process 
was initiated once the patients have demonstrated significant clinical improvement, acceptable gas exchange parameters, 
and adequate airway protection. A structured weaning protocol was followed, starting with a spontaneous breathing trial 
using a T-piece, followed by proper assessment of the patients' tolerance and performance during the trial. The successful 
completion of the spontaneous breathing trial was followed by the extubation of the patient. However, patients who 
failed to complete the trial successfully were reconnected to the mechanical ventilation and reassessed regularly for their 
readiness to wean.

Data collection and outcome measures
Upon admission, relevant information about different demographic characteristics (age, sex, and body mass index), co-
existing morbidities (hypertension, diabetes mellitus, coronary artery disease), smoking status, and severity scores (Acute 
Physiology and Chronic Health Evaluation II and Modified Medical Research Council dyspnea scale) were noted before 
starting the treatment.

At the start of the mechanical ventilation, various baseline clinical factors such as vital signs, respiratory rate, tidal 
volume, arterial blood gas metrics [pH, partial pressures of oxygen (PaO2), fraction of inspired oxygen (FiO2), as well as 
partial pressures of carbon dioxide (PaCO2)], and hemodynamic indicators (heart rate, blood pressure) were documented. 
The Primary outcomes assessed included in-hospital mortality, ICU duration, and length of mechanical ventilation. The 
secondary outcomes that were measured included changes in the respiratory and oxygenation parameters, complications 
(VILI, VAP, and hemodynamic complications like arrhythmias and low blood pressure), as well as the need for additional 
interventions during ICU stay.

Statistical analysis
Descriptive statistics were employed to analyze the obtained data. The continuous variables were expressed as mean ± SD 
or median with interquartile range, depending on the data distribution. The various categorical variables were reported 
as absolute numbers and percentages. The differences between the two groups were analyzed using Student's t-test or 
Mann-Whitney U test for the continuous variables, based on the data distribution. The chi-square test or Fisher's exact 
test, as suitable, was applied to compare the categorical variables. Kaplan-Meier curves were constructed for comparison 
of the cumulative probabilities of survival between the two groups. A Cox proportional hazards regression model was 
utilized to assess the potential effect of ventilation mode on in-hospital mortality, controlling for potential confounders. 
All tests conducted were two-sided, and a P value below 0.05 was considered as statistically significant. Statistical 
analyses were conducted with Statistical Package for the Social Sciences (SPSS), version 22.0 (IBM Corp., Armonk, NY, 
United States).

RESULTS
Baseline characteristics
Among the 400 participants enrolled in this study, 200 patients were allocated to the VCV group, whereas the remaining 
200 were assigned to the PCV group. At baseline, there were no significant differences observed in the demographic and 
clinical attributes between the patients included in the two groups, including age, sex, body mass index, co-existing 
diseases, smoking status, and severity scores (P > 0.05) (Table 1).

Clinical outcomes
Both the groups exhibited significant increase in the respiratory rate, tidal volume, and arterial blood gas parameters 
during their ICU stay (P < 0.05). However, no significant disparities were observed between the VCV and PCV groups 
regarding oxygenation indices and PaCO2 improvement throughout the study (P > 0.05). In addition, with respect to the 
primary clinical outcomes (Table 2), no significant differences emerged between the VCV and PCV groups related to in-
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Table 1 Baseline characteristics of the enrolled patients

Characteristic VCV group (n = 200) PCV group (n = 200) P value

Age (mean ± SD, years) 67.6 ± 10.3 68.4 ± 11.1 0.60

Sex (male, %) 58 60 0.81

Body mass index (mean ± SD, kg/m2) 25.3 ± 3.6 24.8 ± 3.4 0.23

Hypertension (%) 38 42 0.62

Diabetes mellitus (%) 28 32 0.57

Coronary artery disease (%) 22 19 0.68

Smoking history (%) 76 78 0.85

APACHE II score (mean ± SD) 18.4 ± 5.8 17.9 ± 6.3 0.53

MMRC dyspnea scale [median (IQR)] 3 (2-4) 3 (2-4) 0.78

PCV: Pressure-controlled ventilation; VCV: Volume-controlled ventilation; APACHE II: Acute Physiology and Chronic Health Evaluation II; MMRC: 
Modified Medical Research Council.

Table 2 Respiratory parameters in each group

Parameter VCV group (initial/final) PCV group (initial/final) P value

Respiratory rate 22/16 24/16 < 0.05

Tidal volume 500/480 520/470 < 0.05

pH 7.35/7.45 7.30/7.43 < 0.05

PaO2 75/85 80/85 < 0.05

PaCO2 45/38 47/39 < 0.05

PaO2/FiO2 ratio 300/350 315/345 > 0.05

PCV: Pressure-controlled ventilation; VCV: Volume-controlled ventilation.

hospital mortality, ICU duration, or mechanical ventilation duration (P > 0.05 for each comparison).
Nonetheless, the PCV group exhibited significantly lower peak airway pressures (PAPs) in comparison to the VCV 

group (P < 0.05), and the incidence of barotrauma was also markedly reduced (6% vs 16%, P = 0.03) (Table 3). Besides, we 
adjusted for the potential confounding factors of other drugs that administered to manage AECOPD (including 
antibiotics, bronchodilators, corticosteroids, and oxygen therapy) in our statistical analysis, which were found to be not 
affect the comparison of VCV and PCV in terms of clinical outcomes and safety.

Complications and additional interventions
There were no significant disparities found in the occurrence of VAP or multiple organ dysfunction syndrome (MODS) 
between the two distinct groups (P > 0.05), but cardiovascular complications were slightly more common in the VCV 
group in comparison to the PCV group (22% vs 12%, P = 0.05). These complications consisted of arrhythmias, low blood 
pressure and myocardial ischemia, which required additional interventions.

The demand for the different rescue therapies [prone positioning, recruitment maneuvers, and extracorporeal 
membrane oxygenation (ECMO)] was also evaluated and no significant differences were observed between the VCV and 
PCV groups (P > 0.05) (Table 4).

Survival analysis
The results of Kaplan-Meier survival analysis indicated no significant disparities in the cumulative probabilities of overall 
survival between the two groups (log-rank test, P = 0.87) (Figure 1). Furthermore, the Cox proportional hazards 
regression model showed no significant effect of ventilation mode on in-hospital mortality after accounting for potential 
the various confounding variables (log hazard ratio for PCV group vs VCV group: -0.16, 95% confidence interval: -0.35-
0.04, P = 0.82) (Figure 2).
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Table 3 Clinical outcomes in each group

Outcome VCV group (n = 200) PCV group (n = 200) P value

In-hospital mortality (%) 32 28 0.53

ICU length of stay [median (IQR), days] 9 (6-14) 8 (5-13) 0.41

Duration of mechanical ventilation [median (IQR), days] 6 (4-10) 5 (3-9) 0.47

Lower Peak Airway Pressures N/A N/A < 0.05

Barotrauma (%) 16 6 0.03

ICU: Intensive care unit; PCV: Pressure-controlled ventilation; VCV: Volume-controlled ventilation; N/A: Not applicable.

Table 4 Complications and additional interventions

Complication VCV group (n = 200) PCV group (n = 200) P value

Ventilator-associated pneumonia (%) 29 27 0.85

Multiple organ dysfunction syndrome (%) 16 14 0.75

Cardiovascular complications (%) 22 12 0.05

Rescue therapies (%) N/A N/A > 0.05

PCV: Pressure-controlled ventilation; VCV: Volume-controlled ventilation; N/A: Not applicable.

Figure 1 Overall survival analysis between the pressure-controlled ventilation and volume-controlled ventilation groups. PCV: Pressure-
controlled ventilation; VCV: Volume-controlled ventilation.

DISCUSSION
The objective of our study was to evaluate and compare the efficacy as well as safety of VCV and PCV in patients with 
acute exacerbation of AECOPD who were experiencing respiratory failure. Our results indicated that no significant 
differences were observed in the primary outcomes, including in-hospital mortality, ICU length of stay, and duration of 
mechanical ventilation, between the VCV and PCV groups. However, we did notice some differences in respiratory and 
oxygenation parameters, complications, and the requirement for additional interventions.

The initial characteristics of patients in both the groups were similar, thereby ensuring that the study groups were 
balanced with respect to the demographic and clinical variables. Both VCV and PCV were able to effectively manage 
patients with AECOPD and respiratory failure, as demonstrated by improvements in the respiratory rate, tidal volume, 
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Figure 2 In-hospital Mortality that was adjusted based on the potential confounding factors.

arterial blood gas values (including pH, PaO2, and PaCO2), and oxygenation indices (PaO2/FiO2 ratio) during their ICU 
stay. This observation was consistent with a previous studies, thus suggesting that both ventilation modes can be used 
successfully to treat patients with AECOPD suffering from the respiratory failure[23,24].

Although both VCV and PCV were able to effectively manage patients with AECOPD and respiratory failure in our 
study, consistent with previous reports, our study also revealed some novel and significant differences between the two 
ventilation modes in terms of respiratory mechanics, oxygenation parameters, complications, and additional 
interventions. As an important complications of mechanical ventilation that can affect patient prognosis and quality of 
life, the occurrence of VILI and barotrauma was essentially analyzed[25]. The requirement for additional interventions 
was also evaluated in this study, such as noninvasive ventilation, prone positioning, or ECMO, which can indicate the 
severity and complexity of the patient’s condition and the adequacy of the ventilation mode[26]. These differences may 
have important implications for the choice of ventilation mode for this specific and challenging subgroup of COPD 
patients. To our knowledge, this is the first study to compare VCV and PCV in such a comprehensive and detailed 
manner in patients with AECOPD and respiratory failure.

Interestingly, we found that the PCV group had significantly PAPs in comparison to the VCV group. This difference 
was observed from the initiation of mechanical ventilation until extubation or ICU discharge. Lower PAPs have been 
reported to be beneficial for patients with respiratory failure, as they can help minimize the risk of VILI and alveolar 
overdistension[27]. Increased airway pressures can lead to barotrauma, manifesting as pneumothorax, pneumomedi-
astinum, or subcutaneous emphysema[28,29]. In our study, the incidence of barotrauma was noted to be significantly 
lower in the PCV group compared to the VCV group. This could be possibly attributed to the lower PAPs achieved with 
PCV.

A noteworthy feature of PCV is its ability to provide better control of airway pressures, thereby significantly reducing 
the risk of various complications related to high airway pressures, such as VILI and barotrauma. These complications can 
further impair the respiratory function and lead to increased mortality in patients experiencing respiratory failure[30,31]. 
Thus, it is crucial to assess the potential advantages and disadvantages associated with each ventilation mode concerning 
the specific patient populations.

Another significant finding in this study was the marginally higher incidence of cardiovascular complications 
diagnosed in the VCV group compared to the PCV group. These complications encompassed arrhythmias, hypotension, 
and myocardial ischemia, necessitating supplemental interventions like inotropic support and anti-arrhythmic 
medications. This disparity could be partially attributed to the hemodynamic impact of the two ventilation modes[32,33]. 
Interestingly, In comparison to VCV, PCV has been reported to exert more favorable effects on cardiac output, arterial 
blood pressure, and venous return[34]. The underlying mechanisms for these differences may probably involve changes 
in intrathoracic pressure, along with the sequential activation of respiratory muscles, which could directly or indirectly 
affect the cardiac function[35,36]. VCV may also cause lung overdistension and injury, which can induce inflammatory 
responses and impair cardiac function[37]. Therefore, PCV may be more advantageous than VCV for patients with 
AECOPD and respiratory failure who have underlying cardiovascular diseases or risk factors.

Regarding complications and additional interventions, our study discovered that no significant differences could be 
found between the two groups in the incidence VAP or MODS. The need for rescue therapies, such as prone positioning, 
recruitment maneuvers, and ECMO, was also found to be identical between the two groups. These results further 
highlighted the similar efficacy of VCV and PCV in managing AECOPD patients with respiratory failure, as reported in 
several previous studies[17], with a slight advantage favoring use of PCV in terms of preventing barotrauma and 
cardiovascular complications.
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It is essential to recognize that there is currently no universal approach when selecting a ventilation mode for the 
respiratory failure in AECOPD. The choice of an appropriate ventilation strategy should be tailored based on the clinical 
status of affected patient, underlying lung mechanics, and tolerance to the various ventilation modes[38]. In addition, 
emerging reports have suggested that a more personalized approach to mechanical ventilation can yield significantly 
better outcomes and fewer complications for patients with respiratory failure. For example, Pelosi et al[39] suggested that 
ventilatory parameters should be titrated according to individualized goals and close monitoring of targeted physiologic 
variables through reviewing the current evidence and challenges for personalized mechanical ventilation in acute 
respiratory distress sydrome (ARDS), based on lung physiology and morphology, ARDS etiology, lung imaging, and 
biological phenotypes[39]. Similarly, Gattinoni et al[40] proposed a personalized approach to mechanical ventilation in 
ARDS, based on the concept of lung recruitability and the distribution of aeration within the lung. They argued that 
different ventilation modes and settings should be applied according to the degree of lung recruitability and the presence 
of non-aerated or overdistended regions in the lung[40]. Furthermore, Sinha and Calfee[41] advocated for a personalized 
approach to mechanical ventilation in ARDS and pointed out the potential of precision medicine to improve the diagnosis 
and treatment, based on the identification of biological phenotypes using biomarkers and gene expression profiles[41].

There are several limitations associated with our study. The sample size was relatively small, and all patients were 
recruited from a single center, which may effectively limit the generalizability of our findings. Furthermore, patient 
allocation to the VCV or PCV groups was primarily based on the discretion of physician, as opposed to randomization, 
and thus may be subject to some selection bias. Future studies should be designed to address these limitations by 
utilizing larger sample sizes and implementing a randomized controlled design to further elucidate the role of various 
ventilation modes in patients affected with AECOPD and respiratory failure.

CONCLUSION
Our findings demonstrated that both VCV and PCV were effective in managing AECOPD patients with the respiratory 
failure. However, the utilization of PCV was associated with lower PAPs, reduced incidence of barotrauma, and slightly 
fewer cardiovascular complications, which suggested that PCV may provide some marginal benefits over VCV in this 
patient population. The possible mechanisms for these benefits may be related to the lower airway pressures, better 
oxygenation, and more favorable hemodynamics achieved by PCV compared to VCV. However, Further investigation is 
needed to confirm these findings and to identify the most effective ventilation strategies for patients suffering with 
respiratory failure due to AECOPD.

ARTICLE HIGHLIGHTS
Research background
When Respiratory failure occurs in patients with acute exacerbation of chronic obstructive pulmonary disease (COPD), 
the most effective ventilation method is still unclear. This study analyzed the effects and side effects of different 
ventilation techniques on the deterioration of acute COPD. Mechanical ventilation is a life-saving measure for patients 
with exacerbation of acute COPD and Respiratory failure, but it may also lead to adverse reactions. This study compared 
the efficacy and safety of volume control ventilation (VCV) and pressure control ventilation (PCV) in patients with 
exacerbation of acute COPD and Respiratory failure. The results showed that PCV can reduce peak airway pressure 
(PAP) and the incidence of barotrauma, which may be a safer ventilation mode.

Research motivation
At present, there is limited understanding of the most effective ventilation methods for treating patients with acute 
exacerbation of COPD. The purpose of this study was to compare the efficacy and safety of VCV and PCV in patients 
with exacerbation of acute COPD and Respiratory failure. We studied 600 hospitalized patients with severe exacerbation 
of COPD, of whom 400 received mechanical ventilation. The results showed that the PCV group performed better in 
terms of PAP and the incidence of barotrauma compared to the VCV group.

Research objectives
The primary objective of this study is to compare the efficacy and safety of VCV and PCV in patients experiencing an 
acute exacerbation of COPD and respiratory failure. We aim to determine whether PCV can lower PAPs and reduce the 
incidence of barotrauma compared to VCV, without compromising clinical outcomes and oxygenation parameters. 
Additionally, we seek to explore the factors influencing the choice of ventilation mode and the prognosis of these 
patients, including lung mechanics, gas exchange, hemodynamics, and complications.

Research methods
This study evaluated 600 hospitalized patients with severe COPD exacerbation, of which 400 required mechanical 
ventilation for respiratory failure. The participants were divided into two groups, receiving either VCV or PCV with 
appropriate management. Patient characteristics, clinical factors, and laboratory, radiographic, and arterial blood gas 
evaluations were observed at the start and during their intensive care unit (ICU) stay. Statistical methods were employed 
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for data analysis. Both VCV and PCV groups showed significant improvements in respiratory rate, tidal volume, and 
arterial blood gas values during ICU stay. No significant differences were found between the groups in terms of 
oxygenation indices and partial pressures of carbon dioxide (PaCO2) improvements. PCV demonstrated lower PAPs 
throughout mechanical ventilation and a significantly lower incidence of barotrauma compared to VCV.

Research results
Both VCV and PCV were effective in treating patients with acute exacerbation of COPD. Significant improvements were 
observed in respiratory rate, tidal volume, and arterial blood gas values for both groups during ICU stay. There were no 
significant differences between VCV and PCV in terms of oxygenation indices and PaCO2 improvements. Hospital 
mortality, duration of ICU stay, and duration of mechanical ventilation did not show significant differences between the 
two groups. However, the PCV group exhibited lower PAPs throughout mechanical ventilation and a significantly lower 
incidence of barotrauma compared to the VCV group. These findings suggest that PCV may be a safer ventilation method 
for patients with acute COPD exacerbation.

Research conclusions
This study compared VCV and PCV in patients with acute exacerbation of COPD and respiratory failure. Both VCV and 
PCV were found to be effective in improving respiratory parameters and arterial blood gas values during ICU stay. 
However, PCV demonstrated advantages over VCV, with lower PAPs and a significantly reduced incidence of 
barotrauma. There were no significant differences between the two groups in terms of oxygenation indices, hospital 
mortality, duration of ICU stay, or duration of mechanical ventilation. These findings suggest that PCV may be a safer 
ventilation method for patients with acute COPD exacerbation.

Research perspectives
This study highlights the need for a better understanding of effective ventilation methods for acute COPD exacerbation 
and respiratory failure. The comparison between VCV and PCV provides insights into their efficacy and safety, with PCV 
showing advantages such as lower PAPs and reduced barotrauma incidence. However, further large-scale studies are 
required to validate these findings and determine the optimal ventilation approach. Future research should focus on 
identifying factors that influence ventilation mode selection and patient prognosis, including lung mechanics, gas 
exchange, hemodynamics, and complications. Additionally, personalized ventilation strategies tailored to individual 
characteristics and needs should be explored to enhance patient outcomes. These efforts aim to improve the survival and 
quality of life for individuals experiencing acute COPD exacerbation.
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