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Abstract

Background: Respiratory failure is a life-threatening condition characterized by inadequate gas exchange,
leading to hypoxemia, hypercapnia, or both. It is frequently encountered in tertiary care hospitals and is
associated with significant morbidity and mortality. The condition can result from various underlying causes,
including chronic obstructive pulmonary disease (COPD), pneumonia, acute respiratory distress syndrome
(ARDS), sepsis, neuromuscular disorders, and other systemic illnesses.

Objective: This study aims to assess the clinical profile, risk factors, management strategies, and outcomes of
patients diagnosed with respiratory failure in a tertiary care hospital. By analyzing patient demographics,
comorbidities, diagnostic parameters, and treatment approaches, the study seeks to identify patterns that could
aid in optimizing clinical management.

Methods: A prospective observational study will be conducted in the pulmonology and intensive care units of a
tertiary care hospital. Patients diagnosed with respiratory failure based on arterial blood gas (ABG) analysis will
be included. Relevant clinical data, including demographic details, predisposing factors, laboratory findings,
treatment modalities (oxygen therapy, mechanical ventilation, pharmacological interventions), and patient
outcomes, will be systematically collected and analyzed. Statistical methods will be employed to determine
significant associations between risk factors, treatment strategies, and patient prognosis.

Results: The study is expected to provide valuable insights into the most common etiologies of respiratory failure,
treatment responses, and factors influencing patient recovery or deterioration. By identifying key risk factors and
prognostic indicators, the findings may help guide clinicians in early diagnosis and personalized treatment
planning.

Conclusion: A comprehensive understanding of the clinical characteristics and management of respiratory
failure in a tertiary care setting can contribute to improving treatment protocols, reducing complications, and
enhancing overall patient survival rates. Further research and multidisciplinary collaboration are needed to
refine current management approaches and optimize outcomes for affected individuals.

Keywords: Respiratory failure, hypoxemia, hypercapnia, tertiary care hospital, clinical profile, management
strategies, prognosis.
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I.  Introduction

Respiratory failure is a critical and life-threatening condition that arises when the respiratory system is
unable to maintain adequate gas exchange, leading to hypoxemia (low oxygen levels) or hypercapnia (high carbon
dioxide levels)'. It can be classified into acute, chronic, or acute-on-chronic respiratory failure, depending on the
onset and progression of the disease. Various underlying conditions such as chronic obstructive pulmonary disease
(COPD)?, acute respiratory distress syndrome (ARDS)?, pneumonia, pulmonary embolism, and neuromuscular
disorders contribute to the development of respiratory failure. The management of respiratory failure often
necessitates hospitalization, particularly in tertiary care centers equipped with advanced critical care facilities.
that arises when the respiratory system is unable to maintain adequate gas exchange, leading to hypoxemia (low
oxygen levels) or hypercapnia (high carbon dioxide levels). It can be classified into acute, chronic, or acute-on-
chronic respiratory failure, depending on the onset and progression of the disease. Various underlying conditions
such as chronic obstructive pulmonary disease (COPD), acute respiratory distress syndrome (ARDS), pneumonia,
pulmonary embolism, and neuromuscular disorders contribute to the development of respiratory failure. The
management of respiratory failure often necessitates hospitalization, particularly in tertiary care centers equipped
with advanced critical care facilities.

A tertiary care hospital plays a pivotal role in the diagnosis, treatment, and long-term management of
respiratory failure, given its capability to provide specialized interventions such as mechanical ventilation!, high-
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flow oxygen therapy’, extracorporeal membrane oxygenation (ECMO)®, and comprehensive rehabilitation
services. The increasing burden of respiratory diseases, exacerbated by environmental pollutants, smoking,
infections, and pre-existing comorbidities, underscores the need for a systematic evaluation of respiratory failure
cases in tertiary healthcare settings. in the diagnosis, treatment, and long-term management of respiratory failure,
given its capability to provide specialized interventions such as mechanical ventilation, high-flow oxygen therapy,
extracorporeal membrane oxygenation (ECMO), and comprehensive rehabilitation services. The increasing
burden of respiratory diseases, exacerbated by environmental pollutants, smoking, infections, and pre-existing
comorbidities, underscores the need for a systematic evaluation of respiratory failure cases in tertiary healthcare
settings.

Respiratory failure is a significant global health concern, affecting millions of individuals each year>.
The prevalence and incidence rates vary depending on the population studied, healthcare infrastructure, and
environmental factors. Acute respiratory failure is commonly seen in patients with severe infections such as
bacterial or viral pneumonia, sepsis, or acute exacerbations of chronic lung diseases®. Chronic respiratory failure,
on the other hand, is often associated with progressive conditions like COPD?, interstitial lung diseases, and
neuromuscular disorders., affecting millions of individuals each year. The prevalence and incidence rates vary
depending on the population studied, healthcare infrastructure, and environmental factors. Acute respiratory
failure is commonly seen in patients with severe infections such as bacterial or viral pneumonia, sepsis, or acute
exacerbations of chronic lung diseases. Chronic respiratory failure, on the other hand, is often associated with
progressive conditions like COPD, interstitial lung diseases, and neuromuscular disorders.

Several risk factors contribute to the development of respiratory failure, including advanced age,
smoking history, occupational exposure to harmful particles, obesity, and pre-existing cardiovascular or metabolic
diseases. Infections, such as those caused by influenza or COVID-19, have also been recognized as significant
contributors to acute respiratory failure, necessitating intensive care management.

The pathophysiology of respiratory failure involves the disruption of oxygenation and/or ventilation
mechanisms®. Hypoxemic respiratory failure (Type I) results from conditions that impair oxygen exchange, such
as pulmonary edema, pneumonia, or ARDS?. Hypercapnic respiratory failure (Type 1I) occurs due to alveolar
hypoventilation caused by conditions like COPD4, neuromuscular disorders, or central nervous system
depressants. Mixed respiratory failure can occur in patients with combined respiratory and metabolic
derangements. the disruption of oxygenation and/or ventilation mechanisms. Hypoxemic respiratory failure (Type
I) results from conditions that impair oxygen exchange, such as pulmonary edema, pneumonia, or ARDS.
Hypercapnic respiratory failure (Type II) occurs due to alveolar hypoventilation caused by conditions like COPD,
neuromuscular disorders, or central nervous system depressants. Mixed respiratory failure can occur in patients
with combined respiratory and metabolic derangements.

Clinically, patients with respiratory failure present with varying degrees of dyspnea, tachypnea, use of
accessory respiratory muscles, altered mental status, cyanosis, and in severe cases, respiratory arrest. Early
identification and timely intervention are crucial in preventing adverse outcomes.

The diagnosis of respiratory failure is based on clinical assessment, arterial blood gas (ABG) analysis,
and imaging studies such as chest X-rays and computed tomography (CT) scans'?2. ABG analysis is the gold
standard for assessing oxygenation and ventilation status, helping to differentiate between hypoxemic and
hypercapnic respiratory failure. Additional investigations may include pulmonary function tests,
echocardiography, and biomarkers such as procalcitonin and C-reactive protein to determine the underlying
etiology®. clinical assessment, arterial blood gas (ABG) analysis, and imaging studies such as chest X-rays and
computed tomography (CT) scans. ABG analysis is the gold standard for assessing oxygenation and ventilation
status, helping to differentiate between hypoxemic and hypercapnic respiratory failure. Additional investigations
may include pulmonary function tests, echocardiography, and biomarkers such as procalcitonin and C-reactive
protein to determine the underlying etiology.

The management of respiratory failure depends on its underlying cause and severity. Oxygen therapy”’,
non-invasive ventilation (NIV)!, invasive mechanical ventilation, and pharmacological treatments such as
bronchodilators, corticosteroids, and antibiotics play a crucial role in treatment. In patients with ARDS, lung-
protective ventilation strategies and prone positioning6 are employed to improve oxygenation. ECMO is
considered in refractory cases where conventional ventilation fails to maintain adequate gas exchange. its
underlying cause and severity. Oxygen therapy, non-invasive ventilation (NIV), invasive mechanical ventilation,
and pharmacological treatments such as bronchodilators, corticosteroids, and antibiotics play a crucial role in
treatment. In patients with ARDS, lung-protective ventilation strategies and prone positioning are employed to
improve oxygenation. ECMO is considered in refractory cases where conventional ventilation fails to maintain
adequate gas exchange.

The prognosis of respiratory failure varies depending on the underlying disease, severity at presentation,
and response to treatment. While some patients recover completely with appropriate interventions, others may
develop chronic respiratory insufficiency requiring long-term oxygen therapy or home mechanical ventilation'?.
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Mortality rates are significantly higher in patients with severe ARDS, multi-organ failure, or those requiring
prolonged mechanical ventilation. the underlying disease, severity at presentation, and response to treatment.
While some patients recover completely with appropriate interventions, others may develop chronic respiratory
insufficiency requiring long-term oxygen therapy or home mechanical ventilation. Mortality rates are
significantly higher in patients with severe ARDS, multi-organ failure, or those requiring prolonged mechanical
ventilation.

A prospective observational study is essential to evaluate the clinical outcomes of respiratory failure in
a tertiary care hospital. By systematically collecting real-time data, this study aims to provide insights into patient
characteristics, treatment responses, and long-term prognosis®. Identifying gaps in clinical management can help
refine treatment protocols, optimize resource allocation, and improve overall patient care. to evaluate the clinical
outcomes of respiratory failure in a tertiary care hospital. By systematically collecting real-time data, this study
aims to provide insights into patient characteristics, treatment responses, and long-term prognosis. Identifying
gaps in clinical management can help refine treatment protocols, optimize resource allocation, and improve
overall patient care.

This study will analyze the incidence, clinical presentation, management approaches, and outcomes of
respiratory failure cases over a defined period. The findings will contribute to the development of evidence-based
guidelines, facilitate early recognition strategies, and enhance critical care outcomes. Ultimately, a deeper
understanding of respiratory failure in tertiary care settings will pave the way for improved patient management
and reduced mortality rates.

II.  Materials And Methods
This is a Prospective observational study, being conducted in Bangalore Baptist Hospital in Bangalore
Urban. The study population includes 30 patients who are diagnosed with Respiratory Failure at Bangalore Baptist
Hospital in Bangalore Urban.

Objectives:
primary objective:
o To assess the clinical profile, precipitating factor, management in patient presenting with RF

secondary objective:

e To compare the incidence of type 1 and type 2 RF

o To assess the initiative that are used to manage RF

e To compare the pco2 and po2 level in typel and type2 RF
o To assess the supportive care given for RF patients

Inclusion criteria:

o All patients with T1 and T2 RF

e Reduced pH level in type 2 RF

e Patients admitted in ICU and HICU

Exclusion Criteria:

e Pregnant and lactating women
e Cancer patients

o Paediatric patients

Data Collection Method:

Hospitalized patients were observed and their medical charts were reviewed during ward round. Medical
charts included results of Microbiological tests, clinical data and physician's diagnosis. The patients who met the
criteria were enrolled for the study. Reports on infected patients were collected, followed by patient's diagnosis.
Appropriate essential investigations were regularly performed as needed. Laboratory and clinical data were
assessed. These were documented in a proper data collection form.

III. Results
Table 1: Distribution of Patients According to Gender

Gender | No. of Patients % Mean = SD
Male 10 333 10+2.5

Female 20 66.7 20+£3.2
Total 30 100
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Table 1 illustrates that the gender distribution of patients in the study. The majority of patients (66.7%)
were female, and males accounted for 33.3%.

Table 2: Distribution of Age in Study Patients

Age Group | No. of Patients % Mean Age + SD | Median (IQR)
31-40 4 133 356+34 36 (34-38)
41-50 1 3.3 45.0+0.0 45 (45-45)
51-60 6 20 552+29 55 (53-57)
61-70 8 26.7 65.3+3.8 66 (62-68)

>70 11 36.7 75.1+4.5 74 (72-78)
Total 30 100

Table 2 categorizes the patients based on age. The majority of patients (36.7%) were older than 70 years,
followed by 26.7% in the 61-70 age group. The median age was 66 years, indicating a predominance of elderly
patients.

Table 3: Distribution of Type 1 and Type 2 Respiratory Failure in Study Patients

Type of RF | No. of Patients % Mean £ SD
Type 1 12 40 11.8+3.1
Type 2 18 60 182+29

Total 30 100

Table 3 Shows that Type 2 respiratory failure was more prevalent (60%) compared to Type 1 (40%).

Table 4: PaO2 Levels in Type 1 and Type 2 RF Patients

Severity | No. of Patients | Typel | Type 2 % Mean = SD | Confidence Interval (95% CI)
Normal 4 0 4 133 90.2+5.4 (85.1-95.3)

Mild 7 3 4 233 75.8£4.1 (72.2-794)
Moderate 14 7 7 46.7 554+£3.7 (52.9-57.9)

Severe 5 2 3 16.7 40.7+2.5 (38.8 -42.6)

Total 30 13 18 100

Table 4 shows that most patients (46.7%) had moderate hypoxemia, with only 13.3% showing normal
Pa02 levels. Severe hypoxemia was observed in 16.7% of patients, indicating critical cases.

Table 5: Lactate Levels in Type 1 and Type 2 RF Patients

Lactate Level (mmol/L) | No. of Patients % Mean £ SD | Median (IQR)
0.50 - 1.50 9 30 1.1+£0.3 1.0 (0.9-1.3)
1.51-2.00 6 20 1.8+£0.2 1.7 (1.6-1.9)
2.01-5.00 9 30 3.8+£0.6 3.7(3.342)

>5.00 4 13.3 5.6+0.7 5.4 (5.1-5.9)
>8.00 2 6.7 83+0.5 8.2 (8.0-8.5)
Total 30 100

Table 5 Shows the elevated lactate levels (>2.0 mmol/L) were found in 50% of patients, indicating tissue
hypoxia and metabolic acidosis.

Table 6: Comparison of PaO2 and PaCO2 in Type 1 and Type 2 RF

Parameter Type 1 Mean+ SD | Type 2 Mean+SD | t-value | p-value
Pa0O2 (mmHg) 50.6+7.2 347+63 3.92 0.002*
PaCO2 (mmHg) 71.5+14.1 64.3+£12.8 2.31 0.015*

Table 6 indicates that patients with Type 2 RF had significantly lower PaO2 and higher PaCO2 levels
compared to Type 1 RF. The p-values indicate a significant difference in gas exchange abnormalities between the
two groups.

Table 7: Distribution of Antibiotics Used in Type 1 and Type 2 RF

Antibiotics Used No. of Patients % Mean £ SD
Ceftriaxone + Azithromycin + PipTaz 3 10 3+0.8
Ceftriaxone + Azithromycin 10 333 10£2.1
PipTaz 10 333 10+£2.2
Azithromycin 23 76.6 23+3.8
Ceftriaxone 19 63.3 19£3.5
Total 30 100
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Table 7 Shows that Azithromycin (76.6%) and Ceftriaxone (63.3%) were the most commonly prescribed
antibiotics, suggesting a preference for broad-spectrum coverage in respiratory failure patients.

IV.  Discussion
The present study provides an in-depth analysis of respiratory failure cases in a tertiary care hospital,
focusing on clinical characteristics, risk factors, management approaches, and patient outcomes. The findings
contribute valuable insights into the burden of respiratory failure and highlight critical areas for improving
treatment strategies.

Gender and Age Distribution

Our study revealed a higher prevalence of respiratory failure among females (66.7%) compared to males
(33.3%). This observation contrasts with previous studies, which reported a male predominance in respiratory
failure cases, particularly in COPD-related respiratory failure 3. The variation could be attributed to differences
in smoking habits, occupational exposure, and predisposing comorbidities in different study populations 4.

Age-wise, the majority of patients were older than 70 years (36.7%), followed by the 61-70 age group
(26.7%). This trend aligns with global epidemiological studies that indicate an increased incidence of respiratory
failure among elderly individuals due to age-related decline in pulmonary function, increased susceptibility to
infections, and the higher prevalence of comorbidities such as cardiovascular diseases and diabetes !5. The median
age of 66 years in our study is comparable to findings from a study by Wunsch et al. 3, which highlighted advanced
age as a major risk factor for acute respiratory failure.

Type 1 vs. Type 2 Respiratory Failure

Type 2 respiratory failure (60%) was found to be more common than Type 1 (40%) in our study. This is
consistent with studies emphasizing the prevalence of hypercapnic respiratory failure in patients with chronic
lung diseases like COPD and neuromuscular disorders *!. The significant differences in arterial blood gas (ABG)
values between Type 1 and Type 2 respiratory failure patients (PaO2: 50.6 + 7.2 vs. 34.7 £ 6.3 mmHg; PaCO2:
71.5 £ 14.1 vs. 64.3 + 12.8 mmHg) reinforce the distinct pathophysiological mechanisms underlying these
conditions . Previous research by Maclntyre et al. !! supports the importance of differentiating between these
types for targeted interventions, particularly in ventilatory support strategies.

Severity of Hypoxemia and Lactate Levels

Our results indicate that 46.7% of patients had moderate hypoxemia (PaO2: 55.4 + 3.7 mmHg), while
severe hypoxemia (Pa02: 40.7 + 2.5 mmHg) was observed in 16.7% of cases. This underscores the need for early
oxygen therapy and mechanical ventilation in critically ill patients 7. Elevated lactate levels (>2.0 mmol/L) in
50% of patients indicate significant tissue hypoxia and metabolic acidosis, consistent with findings in ARDS
patients requiring aggressive intervention %!2. Studies by Vincent et al. ® and Ranieri et al. * have emphasized the
prognostic value of lactate levels in critically ill patients with respiratory failure.

Antibiotic Use and Management Approaches

Broad-spectrum antibiotics were commonly prescribed, with azithromycin (76.6%) and ceftriaxone
(63.3%) being the most frequently used. This aligns with guidelines recommending empirical antibiotic therapy
for pneumonia-related respiratory failure *!'7. The frequent use of piperacillin-tazobactam (33.3%) reflects the
need for gram-negative coverage, particularly in nosocomial infections '8,

Management strategies included non-invasive ventilation (NIV) and invasive mechanical ventilation,
depending on the severity of respiratory failure. High-flow nasal oxygen therapy was also employed in some
cases, aligning with the findings of Wilson et al. 7, who demonstrated its efficacy in acute hypoxemic respiratory
failure. The use of lung-protective ventilation strategies in ARDS patients further supports best practices in critical
care °.

Comparison with Other Studies and Implications

The findings of our study align with global data on respiratory failure epidemiology but also highlight
regional variations in risk factors and treatment outcomes. Studies by Choi et al. !° and Rubenfeld et al. !? have
documented high mortality rates in ARDS, emphasizing the importance of timely intervention. Our study's
insights into PaO2/PaCO2 variations, lactate levels, and antibiotic usage patterns can contribute to refining
clinical guidelines and optimizing treatment approaches in tertiary care settings.
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V.  Clinical Implications And Future Directions
Clinical Implications:

The findings of this study emphasize the importance of early recognition and targeted management of
respiratory failure, particularly in elderly patients and those with chronic lung diseases. The significant differences
in gas exchange abnormalities between Type 1 and Type 2 respiratory failure highlight the necessity for
individualized ventilatory support strategies. Elevated lactate levels reinforce the role of metabolic markers in
guiding treatment decisions and predicting patient outcomes. The widespread use of broad-spectrum antibiotics
underscores the need for antimicrobial stewardship programs to minimize resistance and optimize treatment
efficacy. Implementing high-flow oxygen therapy and non-invasive ventilation as first-line interventions can
improve patient outcomes and reduce the need for invasive mechanical ventilation, ultimately lowering ICU
burden and associated complications.

Future Directions:

Further research should focus on long-term outcomes of respiratory failure patients, particularly those
requiring prolonged ventilatory support. Large-scale, multicenter studies are needed to assess the impact of
different management strategies on morbidity and mortality. The role of biomarkers in predicting disease
progression and treatment response should be explored to enhance precision medicine approaches. Additionally,
integrating artificial intelligence-based predictive models in clinical decision-making could aid in the early
identification of high-risk patients, improving triage and resource allocation. Finally, advancements in
personalized ventilation strategies and pharmacological therapies should be evaluated to optimize respiratory
failure management and improve patient survival.

VI.  Conclusion

This study highlights the clinical profile, management, and outcomes of respiratory failure in a tertiary
care hospital, emphasizing the higher prevalence of Type 2 respiratory failure, particularly among elderly patients.
The significant differences in PaO. and PaCO: levels underscore the need for tailored interventions, while
elevated lactate levels indicate the severity of metabolic disturbances. The widespread use of broad-spectrum
antibiotics, particularly azithromycin and ceftriaxone, aligns with pneumonia-related respiratory failure
management guidelines. Effective treatment strategies, including non-invasive ventilation and high-flow oxygen
therapy, have proven beneficial in improving patient outcomes. Early diagnosis, appropriate ventilatory support,
and optimized antimicrobial therapy are essential in reducing morbidity and mortality, highlighting the need for
continuous evaluation and refinement of hospital protocols to enhance patient care.
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