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Abstract: Acute Respiratory Distress Syndrome (ARDS) is a life-threatening condition. Non-invasive ventilation (NIV) is often used as
an initial therapy, but some patients fail NIV and require invasive ventilation, which can lead to worse outcomes. This study aimed to
investigate the factors that predict conversion from NIV to invasive ventilation in ARDS patients at a tertiary care hospital in East
Godavari, Andhra Pradesh. Data from 122 patients were analyzed, with results showing that age, APACHE II scores, PaO2/FiO2 ratios,
and comorbidities were significant predictors of NIV failure. Early identification of these predictors can improve outcomes by allowing

timely interventions.
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1. Introduction

Acute Respiratory Distress Syndrome (ARDS) is a critical
condition characterized by rapid onset of widespread
inflammation in the lungs, leading to impaired gas exchange
and respiratory failure. Non-invasive ventilation (NIV) is
often used as a first-line treatment to avoid intubation.
However, some patients fail NIV and require invasive
mechanical ventilation, which is associated with increased
mortality and morbidity. Identifying the predictors of NIV
failure is crucial for optimizing patient management.

2. Methods

This retrospective observational study was conducted at a
tertiary care center in East Godavari, Andhra Pradesh. The
study population consisted of 122 patients diagnosed with
ARDS, who were initially managed with NIV. Data
collected included age, gender, BMI, APACHE II scores,
PaO2/FiO2 ratios, presence of comorbidities, duration on
NIV, and ICU length of stay. The primary outcome was NIV
success or failure, defined by the need for intubation.

Statistical Analysis

Descriptive statistics were used to summarize baseline
characteristics. Continuous variables were expressed as
mean = standard deviation, and categorical variables were
presented as frequencies. Chi-square tests were used for
categorical data, and t-tests were applied for continuous
variables. A multivariate logistic regression model was used
to identify independent predictors of NIV failure.

Descriptive Statistics

Variable NI\(/ni171<(:)c):ess NIZIE;I)H | P-value
Age (years) 56 £ 14 64 +12 0.02
APACHE II Score 15+6 22+7 <0.001
PaO2/FiO2 ratio 180 + 30 120+25 | <0.001
BMI (kg/m?) 27+3 30+4 0.01
Duration on NIV (hours) 24+6 16 £5 <0.001
Comorbidities (%) 40% 65% 0.03
ICU length of stay (days) 10+3 14+5 0.01
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3. Results

The figure below illustrates the average age of patients in the
NIV success and failure groups.
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4. Discussion

This study found that several factors were associated with
the failure of NIV in patients with ARDS. Older age, higher
APACHE 1II scores, lower PaO2/FiO2 ratios, and the
presence of comorbidities were significant predictors of the
need for invasive ventilation. These findings are consistent
with previous studies that have highlighted the importance
of early recognition of NIV failure in improving patient
outcomes. Timely identification of high-risk patients may
allow for earlier interventions, such as closer monitoring or
earlier intubation, to prevent complications.

Regression Analysis

Multivariate logistic regression was performed to identify
independent predictors of NIV failure in ARDS patients.
The outcome variable was binary (NIV Success = 0, NIV
Failure = 1), and the model included the following
independent variables: age, APACHE II score, PaO2/FiO2
ratio, BMI, presence of comorbidities, and duration on NIV.
The odds ratios (ORs) indicate the relative likelihood of NIV
failure based on a one-unit increase in each variable. A p-
value less than 0.05 was considered statistically significant.
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Variable Odds Ratio | 95% Confidence P_value
(OR) Interval (CI)

Age (years) 1.05 1.02-1.08 0.001
APACHE II Score 1.3 1.1-1.5 <0.001
Pa02/FiO2 Ratio 0.96 0.93-0.99 0.01

BMI (kg/m?) 1.1 0.98-1.23 0.06

Comorbidities 29 1337 0.002

(Yes vs. No) ) T )

Duration on NIV- - g 0.85-0.95 | <0.001
(hours)

1) Age: The odds ratio of 1.05 indicates that for every
additional year of age, the odds of NIV failure increase
by 5%. Age is a significant predictor of NIV failure (p =
0.001).

2) APACHE II Score: Each unit increase in APACHE II
score increases the odds of NIV failure by 30%. The p-
value is highly significant (<0.001), highlighting the
importance of disease severity.

3) PaO2/FiO2 Ratio: A lower PaO2/FiO2 ratio (indicating
poorer oxygenation) significantly increases the risk of
NIV failure (OR = 0.96, p=0.01).

4) BMI: Although a higher BMI was associated with
increased odds of NIV failure (OR = 1.1), the p-value of
0.06 suggests that this factor did not reach statistical
significance in this model.

5) Comorbidities: Patients with comorbidities were more
than twice as likely to experience NIV failure (OR =
2.2, p = 0.002). This highlights the role of pre-existing
conditions in influencing outcomes.

6) Duration on NIV: For each additional hour spent on
NIV, the odds of failure decreased by 10% (OR = 0.90,
p < 0.001), suggesting that longer duration on NIV is
associated with improved outcomes.

The results of the logistic regression analysis suggest that
clinicians should be particularly vigilant in monitoring
patients who are older, have higher APACHE 1I scores, or
present with comorbidities. These patients are at greater risk
of NIV failure and may benefit from earlier consideration of
invasive ventilation. Additionally, improving oxygenation
early in the course of treatment and prolonging NIV duration
where appropriate may help improve outcomes for ARDS
patients.

Treatments to Improve NIV Outcomes
Improving Non-Invasive Ventilation (NIV) outcomes in
patients with Acute Respiratory Distress Syndrome (ARDS)
can be challenging. However, several strategies and
treatments can optimize NIV performance, improve patient
outcomes, and reduce the need for invasive mechanical
ventilation. These include adjustments to ventilatory
settings, adjunctive therapies, pharmacologic support, and
careful patient selection.

1) Optimizing NIV Settings: Proper adjustment of PEEP,
tidal volume, and FiO2 is essential for maintaining lung
recruitment and improving oxygenation. PEEP helps
keep alveoli open, while low tidal volumes minimize
lung injury. Adjusting these parameters based on
individual patient needs can enhance NIV success.

2) Adjunctive Therapies: Non-invasive prone positioning
and high-flow nasal cannula (HFNC) are effective in
improving oxygenation in ARDS patients. These
therapies can be used alongside NIV to enhance oxygen

delivery and ventilation-perfusion matching in the

lungs.
3) Pharmacologic Support: Medications like
corticosteroids reduce lung inflammation, while

bronchodilators, diuretics, and neuromuscular blockers
can optimize patient comfort, reduce fluid overload, and
synchronize ventilation.

4) Patient Comfort and Sedation: Ensuring that the patient
is comfortable with the NIV mask and using mild
sedation to reduce anxiety can improve tolerance and
duration on NIV.

5) Close Monitoring and Early Escalation: Regular
monitoring of respiratory parameters is crucial for
detecting early signs of NIV failure. Early escalation to
invasive ventilation can prevent complications and
ensure optimal patient outcomes.

Statistical Analysis of NIV Outcomes and Treatment
Impact

In this study, we examined the impact of several treatments
and strategies on the success of NIV in patients with ARDS.
The sample consisted of 122 patients, with key variables
including ventilatory settings, adjunctive therapies,
pharmacologic interventions, and patient outcomes. Logistic
regression was used to assess the likelihood of NIV failure,
taking in account patient-specific factors such as age,
APACHE II score, PaO2/FiO2 ratio, and comorbidities.

Variable Odds Ratio | 95% Confidence | P-value
(OR) Interval (CI)
Age (years) 1.05 1.01-1.09 0.003
APACHE II Score 1.25 1.09-1.42 <0.001
Pa0Q2/FiO2 Ratio 0.95 0.92-0.98 0.01
Prone Positioning 0.72 0.51-0.98 0.04
(Yes vs. No)
Use of HFNC (Yes 0.85 0.60-1.20 0.25
vs. No)
Corticosteroid Use 0.78 0.55-1.11 0.15
(Yes vs. No)

The logistic regression analysis suggests that prone
positioning significantly reduces the odds of NIV failure
(OR = 0.72, p = 0.04), indicating that it can improve
outcomes in ARDS patients. While the use of high-flow
nasal cannula (HFNC) and corticosteroids did not reach
statistical significance, these treatments may still offer
benefits in selected patients. Older age and higher APACHE
I scores remain strong predictors of NIV failure,
highlighting the need for early and aggressive interventions
in high-risk patients.

5. Conclusion

In conclusion, this study identified several key factors that
predict the conversion from NIV to invasive ventilation in
patients with ARDS. These predictors include age,
APACHE 1I scores, PaO2/FiO2 ratios, and the presence of
comorbidities. Clinicians should be aware of these factors
and consider them when managing ARDS patients on NIV,
to ensure timely interventions and improve patient
outcomes.
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