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ABSTRACT
Background

Acute respiratory failure (ARF) is one of the most common indications for admission to the intensive
care unit (ICU) and can occur due to a wide range of etiologies. Among critically ill patients,
approximately 40-65% require mechanical ventilation at some point during their ICU stay. Mechanical
ventilation (MV) remains the cornerstone of management in patients with ARF, especially those with
underlying cardiac disorders, including heart failure with preserved ejection fraction.

Aims and Objectives

To determine the clinical profile and predictors of outcome in cardiac patients with preserved ejection
fraction requiring mechanical ventilation in a tertiary care medical ICU in central India.

Methods

This was a longitudinal observational study conducted in the Department of Medicine, SreeMookambika
Institute of Medical Sciences, Kulasekharam, Tamil Nadu. A total of 100 adult patients admitted to the
medical ICU and requiring mechanical ventilation were included in the study. Demographic details,
clinical characteristics, comorbidities, ventilator-related complications, and outcomes were recorded.
The collected data were entered and statistically analyzed to identify factors associated with patient
outcomes.
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Results

Among patients admitted to the ICU, 20.83 per 100 patients required mechanical ventilation. The mean

age of the study population was 46.88 + 19.58 years, with a male predominance (57%). A statistically
significant association was observed between patient outcome and the presence of sepsis (p < 0.001),
ventilator-associated pneumonia (p < 0.001), pneumothorax (p < 0.001), extubation trial (p < 0.001), and
existing comorbidities (p < 0.001). 260

Conclusion

This study highlights important clinical and ventilator-related factors influencing outcomes in
mechanically ventilated cardiac patients with preserved ejection fraction. Early identification of risk
factors, optimization of ICU care, judicious use of mechanical ventilation, and effective prevention of
ventilation-related complications may significantly improve patient outcomes.

Keywords
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INTRODUCTION

Acute respiratory failure (ARF) is a major cause of morbidity and mortality worldwide and represents
one of the most frequent indications for admission to the intensive care unit (ICU). It is characterized by
the inability of the respiratory system to maintain adequate oxygenation and/or carbon dioxide
elimination, often necessitating advanced respiratory support. The etiologies of ARF are diverse and
include cardiac dysfunction, sepsis, pneumonia, acute pulmonary edema, and other systemic illnesses
[1,2]. Among critically ill patients admitted to the ICU, approximately 40—65% require mechanical
ventilation (MV) during their hospital stay, underscoring its central role in modern critical care practice

[3].

Mechanical ventilation remains the cornerstone of management in patients with ARF, providing life-
saving support while the underlying cause is treated. However, MV is associated with a range of
complications such as ventilator-associated pneumonia (VVAP), barotrauma, volutrauma, hemodynamic
instability, and ventilator-induced lung injury, all of which can significantly influence patient outcomes
[4,5]. Therefore, understanding the clinical characteristics and predictors of outcome in mechanically
ventilated patients is essential to improve survival and reduce complications.

Cardiac dysfunction is a common contributor to ARF, particularly in patients with heart failure. In recent
years, heart failure with preserved ejection fraction (HFpEF) has emerged as a major clinical entity,
accounting for nearly half of all heart failure cases [6]. Patients with preserved ejection fraction
frequently develop pulmonary congestion, acute pulmonary edema, and respiratory failure due to
diastolic dysfunction, increased left ventricular filling pressures, and impaired ventricular compliance
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[7]. These patients often require ICU admission and mechanical ventilation during episodes of acute
decompensation.

Despite the increasing prevalence of HFpEF, data regarding outcomes and prognostic factors in

mechanically ventilated cardiac patients with preserved ejection fraction remain limited, especially in
developing countries. Most studies on mechanical ventilation have focused on patients with reduced

ejection fraction or non-cardiac causes of respiratory failure [8]. The clinical course of patients with 261
preserved ejection fraction may differ due to distinct pathophysiological mechanisms, comorbidity

profiles, and responses to ventilatory strategies.

Several factors have been identified as predictors of poor outcome in mechanically ventilated patients,
including advanced age, presence of sepsis, comorbid conditions, duration of ventilation, failed
extubation, and development of ventilator-related complications such as VAP and pneumothorax [9-11].
Early identification of these predictors may allow timely interventions, optimization of ventilator
management, and improved ICU care protocols.

In India, the burden of cardiovascular disease and critical illness is rising, yet there is a paucity of
region-specific data addressing outcomes in mechanically ventilated cardiac patients with preserved
ejection fraction. Understanding local epidemiology, risk factors, and outcomes is essential for
developing targeted strategies to improve ICU survival. This study was therefore undertaken to evaluate
the clinical characteristics and outcome predictors in cardiac patients with preserved ejection fraction
requiring mechanical ventilation in a tertiary care medical ICU.

Aim
To evaluate the clinical characteristics and identify predictors of outcome in cardiac patients with
preserved ejection fraction requiring mechanical ventilation in a tertiary care intensive care unit.

Obijectives

To study the demographic and clinical profile of cardiac patients with preserved ejection fraction
admitted to the ICU and requiring mechanical ventilation.To assess the indications and duration of
mechanical ventilation in these patients.

METHEDOLOGY:

This longitudinal observational study was conducted at the Department of Medicine, SreeMookambika
Institute of Medical Sciences, Kulasekharam, from April 2024 to March 2025 and included 100 adult
patients aged 18 years and above admitted to the medical ICU who required mechanical ventilation.
Patients intubated solely during cardiopulmonary resuscitation and those below 18 years of age were
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excluded. After obtaining informed consent from patients or their legally authorized representatives, data
were collected using a predesigned, pretested, semi-structured questionnaire. Information regarding
socio-demographic characteristics, clinical parameters, duration of hospital and ICU stay, duration of
mechanical ventilation, diagnoses, comorbidities, ventilator settings, complications, treatment details,
and outcomes were recorded. Laboratory and radiological investigations included complete haemogram,
serum biochemistry, urine analysis, blood, urine and endotracheal aspirate culture and sensitivity, chest
radiograph, twelve-lead electrocardiogram, and other investigations as clinically indicated. All patients
were managed according to institutional ICU protocols, and outcomes were documented as discharge or
death.

Data were analyzed using the Statistical Package for the Social Sciences (SPSS), with quantitative
variables expressed as mean * standard deviation and categorical variables as frequencies and
percentages. Independent t-tests and Chi-square tests were applied as appropriate after testing for
normality, and logistic regression analysis adjusted for age was used to determine the independent
effects of comorbidities on outcomes. A p-value of less than 0.05 was considered statistically significant.

Result:

Tablel:Patient characteristics parameters on admission

Sl Variables Minimum Maximum | Mean Std.

No. Deviation
1 Age (in years) 18 89 46.88 19.584

2 SpO2 on room air (in %) 56 90 58.25 14.408

3 Haemoglobin (in gm/dl) 5.0 14.2 9.222 1.8571

4 TLC (in cells/dl) 5000 115000 14559.11 | 14778.757
5 Platelets (in cells/pl) 40000 320000 141779.00 | 55583.969
6 ESR (in mm/hr) 14 145 44.19 30.319

7 CRP (in mg/l) 9 320 55.58 54.647

8 FBS (in mg/dl) 71 541 137.49 62.375

9 PPBS (in mg/dl) 120 619 218.77 98.203
10 Urea (IN mg/dl) 18 230 82.38 33.665
11 Creatinine (in mg/dl) .63 9.00 2.5598 1.65885
12 Sr. Bilirubin (in mg/dl) .30 7.10 1.5461 1.19949
13 SGOT (in u/l) 19 225 62.40 37.534
14 SGPT (in u/l) 10 301 70.44 45,512
15 Sr. Protein (in gm/dl) 5.0 7.0 5.816 4359

16 S. Albumin (in gm/dl) 2.0 4.0 2.899 4162

17 Sodium (in mmol/l) 113 145 128.27 6.745

18 Potassium (in mmol/l) 1.60 6.10 3.7289 .92689
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In all, 480 patients were admitted to the intensive care unit. Among these, 100 patients necessitate
mechanical ventilation. Consequently, 20.83 patients per 100 required mechanical support among those
admitted to the ICU. The distribution of study participants based on the etiology of respiratory failure is
illustrated in Figure 1. Among the participants, 22% experienced ARDS, while septic encephalopathy
was reported by 21%. Additionally, pulmonary edema occurred in 16% of cases, septic shock in 9%, and
status epilepticus in 7%. Fifty-one percent of the patients were admitted to the ICU for a duration
ranging from three to six days. A total of 44% of the participants remained in the ICU for a duration 263
ranging from O to 2 days. In a cohort of patients necessitating mechanical ventilation, 66% achieved
successful discharge, whereas 34% experienced mortality. 57% of the participants identified as male,
whereas 43% identified as female. The average age of the study participants was determined to be 46.88
+ 19.58 years. Approximately 41% of the individuals involved in the study fell within the age range of
41 to 60 years. A mere 10% of participants were aged under 20 years and over 70 years, respectively.
Table 1 presents a range of parameters along with their corresponding mean values.

Figure 2 illustrates that 32% of patients indicated the presence of hypertension, 27% were diagnosed
with diabetes, 7% reported a prior history of GTCS, and 12% had a previous history of CVA. 6% of the
individuals had a history of COPD. A previous history of chronic kidney disease was noted in 7% of
patients undergoing mechanical ventilation. It is important to highlight that approximately 40% of
patients had a documented history of other diseases, including pulmonary tuberculosis, coronary artery
disease, individuals living with HIVV/AIDS, and those who underwent double valve replacement.

The clinical profile distribution of study participants is illustrated in table 2. During the general
examination, it was noted that an abnormal pulse was present in 64% of the patients. Sixty-five percent
of patients exhibited SpO2 levels at 60% or lower. A total of 56% of patients indicated that their systolic
blood pressure fell within normal limits, while 91% reported their diastolic blood pressure to be within
the normal range. Pallor was observed in 39% of the patients examined. 22% of participants reported
icterus, while 37% exhibited edema. At the time of admission, 56% of participants exhibited stupor,
while 37% were classified as drowsy.

Table 2: Distribution of study participants on the basis of their clinical profile

SI. No. Variables Frequency Percentage
(n=100) (%)
General 1 Abnormal Pulse <60 &/ >100 bpm | 64 64.0
Examination |2 SpO2onroomair < 60% 65 65.0
3 SBP<100 &/ >140 (in mmHg) 44 44.0
4 DBP<60 &/ >100 (in mmHg) 9 9.0
5 Pallor (Present) 39 39.0
6 Icterus (Present) 22 22.0
7 Edema (Present) 37 37.0
Laboratory 1 Hblevels (less than normal range) 98 98.0
investigations | 2 TLC levels (abnormal levels) 65 65.0
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3 Platelet levels <1.5 lakhs/ul 66 66.0
4 ESR levels > 22 mm/hr 74 74.0
5 CRP levels >10 mg/L 95 95.0
6 FBS > 126 mg/dI 41 41.0
7 PPBS > 200 mg/dl 65 65.0
8 Urea levels > 35 mg/dl 100 100.0
9 Creatinine levels > 1.3 mg/dl 75 75.0
10 Bilirubin levels >1.2 mg/dl 51 51.0
11 SGOT levels > 45 U/L 57 57.0
12 SGPT levels > 56 U/L 51 51.0
13 Sr. Protein levels < 6 gm/dI 49 49.0
14 Sr. Albumin levels < 3 gm/dl 52 52.0
15 Sodium levels < 135 mmol/I 82 82.0
16 Potassium levels < 3.5 mmol/I 55 55.0

Normal hemoglobin levels were reported by only 2% of subjects. In 65% of patients, TLC levels
exceeded 11,000 cells/dl. Approximately 66% of patients exhibited platelet counts below 1.5 lakhs/ul,
74% of patients showed an ESR greater than 22 mm/hr, and 95% of patients had CRP levels exceeding
10 mg/L. In 41% of the participants, elevated levels of FBS were noted, while 65% exhibited increased
PPBS levels. Increased levels of creatinine, Bilirubin, SGOT, and SGPT were noted in 75%, 51%, 57%,
and 51% of patients, respectively. Table 2 indicates that merely 51% of patients reported protein levels
falling within the normal range of 6 to 8 gm/dI. Nearly half of the patients indicated albumin levels
ranging from 3 to 5 gm/dIl. A mere 18% of study participants exhibited sodium levels within the normal
range of 135 to 145 mmol/l. Fifty-five percent, thirty-one percent, and fourteen percent of the
participants indicated potassium levels of less than 3.5 mmol/l, between 3.5 and 5 mmol/Il, and greater
than 5 mmol/l, respectively. Bilateral hazy infiltrates were observed in 87% of study participants based
on Chest X-ray findings.

Table 3: Distribution of study participants on the basis culture sensitivity

SI. No. Cultures Sensitivity Frequency Percentage
(n=100) (%)

A Blood culture

1 Sterile | 64 | 64.0
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2 Acinetobacter 2 2.0
3 Escherechia Coli 1 1.0
4 MRSA 6 6.0
5 Pneumococcal 3 3.0
6 Pseudomonas 8 8.0
7 Staphylococcus 10 10.0
8 Streptococcal pneumoniae 6 6.0
B Urine culture

1 Sterile 79 79.0
2 Candida 9 9.0
3 E. Coli 8 8.0
4 Others 4 4.0
C ET aspirate culture

1 Sterile 70 70.0
2 Acinetobacter 2 2.0
3 Enterococcus 3 3.0
4 Haemophilus 2 2.0
5 Klebsiella 4 4.0
6 Pneumococcus 3 3.0
7 Psedomonas 2 2.0
8 Salmonella 4 4.0
9 Staphylococcal 4 4.0
10 Streptococcal 3 3.0
11 Others 3 3.0

Table 3 shows the distribution of study participants on the basis of culture sensitivity from blood,

urine and endotracheal aspirate. Majority of the study participants reported sterile aspirates from

blood (64%), urine (79%) and ET aspirate (70%). Among complications as per our study, 41% of

patients reported sepsis, 19% reported Ventilator associated pneumonia, 8% reported bedsores,

17% reported Pneumothorax.
Table 4: Association between various predictors with patient outcome

Sl Variable Outcome (n =100) 72

No. Death (34) | Discharge (66) | Total | (p- value)

1 Sepsis (Present) 23 19 42 13.910 (<0.001)
2 VAP (Present) 13 6 19 12.385 (<0.001)
3 Pneumothorax (Present) 16 1 17 32.988 (<0.001)
4 Extubation trial 1 47 48 41.903 (<0.001)
5 Age (>50 years) 27 51 78 0.060 (0.807)
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DISCUSSION

In the present longitudinal observational study, 100 out of 480 patients admitted to the medical
intensive care unit required invasive mechanical ventilation, accounting for 20.83% of total ICU
admissions. This proportion is comparable with findings from other Indian and international
studies. Khatib et al. reported that 24% of ICU admissions required mechanical ventilation in an
Indian ICU, while Zamzam et al. observed a similar requirement in an Egyptian ICU population
[18,19]. Multicenter studies from Brazil and Vellore have also demonstrated a high burden of
mechanical ventilation among critically ill patients, highlighting its essential role in intensive
care management [15,20].

The overall in-hospital mortality rate among mechanically ventilated patients in this study was
34%, with 66% of patients being successfully discharged. This mortality rate is lower than that
reported in earlier Indian studies, such as the study by Sudarsanam et al., which documented a
mortality of 71.5%, but is comparable to more recent studies reflecting improvements in ICU
care and ventilatory practices [20]. However, global mortality rates among mechanically
ventilated patients vary widely, ranging from 17% to over 60%, depending on patient profile,
severity of illness, and ICU infrastructure [12,25].

The primary indications for initiation of mechanical ventilation in the present study were acute
respiratory distress syndrome (22%), sepsis (21%), pulmonary edema (11%), septic shock (9%),
and bilateral pneumonia (8%). Similar findings were reported by Azevedo et al., who identified
pneumonia, neurological disorders, and non-pulmonary sepsis as leading causes for ventilatory
support in a Brazilian ICU [15]. In contrast, studies from northern India and other regions have
reported ARDS and sepsis as the predominant indications for mechanical ventilation [21,22].
These variations may reflect differences in patient demographics, disease patterns, and referral
practices.

With respect to duration of ICU stay, the majority of patients (51%) remained in the ICU for 3-6
days, while 44% had a stay of 0-2 days. Unlike earlier studies that demonstrated increased
mortality with prolonged mechanical ventilation beyond 72 hours, no statistically significant
association was observed between ICU stay duration and outcome in the present study (p =
0.9166) [23]. This may be attributable to early initiation of ventilation, improved weaning
protocols, and better supportive care.

Altered sensorium at admission was commonly observed, with 56% of patients presenting in a
stuporous state and 37% being drowsy. Consistent with the findings of Zamzam et al., a lower
level of consciousness at initiation of mechanical ventilation was associated with poorer
outcomes, underscoring the prognostic importance of neurological status at ICU admission [19].
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Among ventilator-related complications, sepsis (41%), ventilator-associated pneumonia (19%),
pneumothorax (17%), and bedsores (8%) were frequently encountered. Both ventilator-
associated pneumonia and pneumothorax demonstrated a statistically significant association with
mortality (p < 0.001). Similar observations were reported by Sudarsanam et al., who documented
a high incidence of nosocomial pneumonia among mechanically ventilated patients [20].
Ventilator-associated pneumonia continues to be a major determinant of adverse outcomes
despite advancements in preventive strategies [24].

Sepsis emerged as a strong independent predictor of mortality in the present study. This finding
is consistent with the results of Fialkow et al., who identified sepsis and ARDS as significant
contributors to mortality in mechanically ventilated patients [12]. The high prevalence and
impact of sepsis emphasize the need for early diagnosis, timely antimicrobial therapy, and strict
infection control practices in the ICU.

Comorbidities were present in 41% of patients and were significantly associated with adverse
outcomes. Similar associations have been reported in previous studies, where comorbid
conditions independently increased mortality risk among mechanically ventilated patients
[15,23]. However, unlike some studies, age above 50 years was not significantly associated with
mortality in our cohort. In contrast, studies by Ho et al. and Lai et al. demonstrated increased
mortality among elderly patients receiving mechanical ventilation [25].

Successful extubationwas achieved in 48% of patients, and failed extubation was strongly
associated with increased mortality (p < 0.001). This finding aligns with the study by Epstein et
al., which showed significantly higher mortality among patients with failed extubation attempts
[23]. This highlights the importance of careful assessment of weaning readiness and close
monitoring following extubation.

Overall, the variability in outcomes across different studies can be attributed to differences in
patient characteristics, severity of illness, underlying comorbidities, ventilatory strategies, and
ICU resources.

Conclusion:

This longitudinal observational study demonstrates that a significant proportion of patients
admitted to the medical intensive care unit required invasive mechanical ventilation, with
outcomes influenced by multiple clinical and ventilator-related factors. The overall in-hospital
mortality among mechanically ventilated patients was 34%, while two-thirds of patients were
successfully discharged. Sepsis, ventilator-associated pneumonia, pneumothorax, failed
extubation, and the presence of comorbidities were identified as significant predictors of adverse
outcomes. Acute respiratory distress syndrome and sepsis were the most common indications for
initiation of mechanical ventilation. Although the duration of ICU stay did not show a significant
association with mortality, complications developing during ventilation had a profound impact
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on patient outcomes. Early identification of high-risk patients, meticulous ventilator
management, prompt treatment of sepsis, prevention of ventilator-related complications, and
structured weaning and extubation protocols are essential to improve survival and reduce
morbidity among mechanically ventilated patients in the intensive care unit.
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