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INTRODUCTION

Mechanical ventilation is an important organ support treatment given to patients admitted in intensive care units
(ICU)s. Providing effective life support with minimum risk and optimum comfort is the principal objective of
mechanical ventilation. Growing numbers of critically ill patients receive prolonged mechanical ventilation.!
Although mechanical ventilation is a life-saving strategy in critically ill patients, it also acts as a double-edged
sword. Mechanical ventilation is instrumental in the rescue and maintenance of the patient with failing
cardiorespiratory function./? But there is chance of infection, hemodynamic consequences and ventilator-induced
lung injury. The goal of mechanical ventilatory support should be not only to provide effective life support, but
also to minimize iatrogenesis and improve coordination between patient demand and machine-delivered breathing
cycles. Modern machines provide options to reduce breathing work load, improve comfort, and enhance

coordination.

The aim was to study the characteristics and mechanical
ventilation-related outcomes in patients receiving
mechanical ventilation in a tertiary care hospital in South
India. The mechanical ventilation related outcomes
studied were duration of ventilation, tracheostomy,
development of ventilator associated pneumonia (VAP),
complications like barotraumas, endotracheal tube block,
unplanned extubation, reintubation, weaning failure. The
percentage of nosocomial infections like Urinary tract
infection and Blood stream infection were noted. The in-
hospital mortality rate was also noted among patients
receiving mechanical ventilation.

MATERIALS AND METHODS

A prospective observational study was conducted at
Pondicherry Institute of Medical Sciences, Pondicherry.
Pondicherry Institute of Medical Sciences is a tertiary
care hospital in Pondicherry which is a state situated in
South of India. The study population included 245
patients who were admitted to the medicine ICU of
Pondicherry Institute of Medical Sciences and were
mechanically ventilated during the study period, August
2013 to August 2015. The inclusion criteria was patients
aged 18 years and above, presenting with medical illness
as a cause of hospitalization and requiring mechanical
ventilator support. Patients intubated and transferred
from other hospitals, patients who had received
mechanical ventilation support for a period less than 24
hours and patients in whom baseline investigations could
not be done in first 24 hours were excluded.

Sample size was calculated based on a study done by
Esteban et al'® where the mortality rate is reported to be
30% among patients receiving mechanical ventilation,
with power of 20%, the minimum sample size was
calculated to be 233.

The study protocol was reviewed and approved by the
ethics committee. Patients were included in the study
after obtaining informed written consent from the next of
kin. The parameters such as age, sex, provisional
diagnosis, comorbidities such as diabetes, hypertension,
bronchial asthma, chronic kidney disease, coronary
artery disease and habits such as smoking and alcohol
consumption were recorded. Baseline laboratory
parameters such as complete blood count, blood urea,
serum creatinine, electrolytes, LFTs, and blood gas
analysis were noted within the first 24 hours. Severity of
illness scores (Acute Physiology and Chronic Health
Evaluation 1I-APACHEII) and Simplified Acute
Physiology Score (SAPS I1) were noted. Patients were
followed up during the ICU stay and mechanical
ventilation related outcomes were recorded.

The outcomes studied were duration of ventilation,
tracheostomy, development of ventilator associated
pneumonia (VAP), complications like barotraumas,
endotracheal tube block, unplanned extubation,
reintubation, weaning failure. The patients who
developed nosocomial infections like Urinary tract
infection and Blood stream infection were also noted.
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The in-hospital mortality rate was also noted among
patients receiving mechanical ventilation.

Prolonged ventilation was defined as ventilation for more
than 21 days. Presence of fever with development of new
patches on X-ray was taken to be VAP. Weaning failure
was grouped into simple, difficult and prolonged
weaning. Simple weaning was defined as successful
extubation following the first spontaneous breathing trial,
difficult was success in two or three attempts and
prolonged was successful extubation after more than
three attempts. Barotrauma was development of
interstitial emphysema, pneumomediastinum,
pneumothorax, pneumoperitoneum or subcutaneous
emphysema which could not be attributed to iatrogenic
injury. Endotracheal tube block was when the tube was
found to have partial or complete block on routine visual
inspection after a planned/unplanned extubation. Self
extubation by the patient or accidental extubation during
patient movement was considered as unplanned
extubation Statistical analysis- Data was entered in
Microsoft Excel and analysed using SPSS version 20.
Quantitative variables were expressed as mean and
standard deviation. Qualitative variables expressed using
percentages.

RESULTS

There were 245 patients in the study. The demographic
characters are given in Table No. 1. The mean age of
patients was 54.2 (+ 18.7 SD). Majority (48.5%) were
above 60 years of age. 54% were smokers and 47% were
addicted to alcohol.

Table No. 1: Demographic characteristics and
comorbidities of the mechanically ventilated patients.

Number | Percentage (%)
Age
18-30 34 14
31-40 20 8
41-50 34 14
51-60 38 15.5
Above 60 119 48.5
Sex
Male 168 68
Female 77 32
Habits
Smoking 134 54
Alcohol abuse 115 47
Comorbidities
Systemic _ 147 60
Hypertension
Diabetes Mellitus 136 55
COPD/Asthma/PTB 27 11
C(_)ronary Artery 2 10
Disease
Chronlc Kidney 24 9
Disease

The most common comorbidity among the 245 patients
who received ventilation was Systemic hypertension
(60%) followed by Diabetes (55%).

On categorizing the mechanically ventilated patients into
different groups according indication for hospitalization,
respiratory diseases including infections constituted
32%, while neurological diseases constituted 28%,
Sepsis (21%), Cardiovascular (18%), poisoning (17%)
and others (22%) which included hanging, snakebite and
renal failure. Indications for which ventilation was
required are listed in Table No.2.

Table No. 2: Indications for mechanical ventilation.

Indication Number Per?)a/:)tage

][mpendlng respiratory 98 40
ailure

Type 1 respiratory failure 101 41

Type 2 respiratory failure 28 12

Airway protection 18 7

For all patients, APACHE 11 and SAPS 11 scores were
assessed at baseline. The mean APACHE 11 score was
22.4 with median of 22 and SD of 6.75. The mean SAPS
11 score was 44.96 with median of 43 and SD of 16.12.

Of the 245 patients who received mechanical ventilation,
the mean duration of ventilation was 4.2 days with SD of
3.6. The minimum duration was 1 day and maximum
was 25 days.

All patients were initiated on Volume controlled —
Synchronized Intermittent Mandatory Ventilation. Mean
tidal volume used for ventilation was 400ml. The mean
plateau pressure and PEEP were 20 cm of H,O and 5
respectively.

Of the 245 patients who received mechanical ventilation,
7% had tracheostomy done.

Out of 245 patients who received mechanical ventilation,
87 (36%) developed ventilator associated pneumonia. 56
(23%) developed Urinary tract infection and 34 (14%)
developed Blood stream infection Table No.3.

Table No. 3: Nosocomial infections.

. Percentage
Infection Number (%)
VAP 87 36
UTI 56 23
Blood stream infection 34 14

The most common organism associated with VAP was
Acinitobacter (53%) followed by Pseudomonas (25%),
Klebsiella(18%).

The most common complication encountered was
weaning failure which occurred in 18.7%, followed by

WWW.ejpmr.com

332




Sobha et al.

European Journal of Pharmaceutical and Medical Research

Endotracheal tube block which occurred in 8.5%.Table
No. 4.

Table No. 4: Complications associated with
mechanical ventilation.

Complication Number | Percentage (%)
Weaning failure 46 18.7
Endotracheal tube block 21 8.5
Reintubation 16 6.5
Unplanned extubation 9 3.6
Barotrauma 2 0.8

Of the 245 patients, 53(22%) died during the hospital
stay. However 40(16%) patients were discharged against
medical advice. Table No.5.

Table No. 5: In-hospital outcome associated with
mechanical ventilation.

Percentage
Outcome Number (%)
Survived 152 62
Expired 53 22
Dlsgharged against medical 40 16
advice
DISCUSSION

This study was done to note mechanical ventilation-
related outcomes in patients receiving mechanical
ventilation.

Of the 245 patients studied 68% were males and 32%
were females. Similar male predominance is seen in both
Indian and International studies.” The mean age of
patients was 54.2 (+ 18.7 SD). Studies conducted in
India show the mean age of patients who received
mechanical ventilation to be 41 to 43 years, while studies
in developed countries show a higher mean age of 59
years.["! Majority (48.5%) were above 60 years of age in
this study.

In this study the admissions for respiratory and
neurologic causes accounted for 32% and 28% of the
total admissions requiring mechanical ventilation, which
is comparable with study done in developed countries.

Major portion of the population studied were intubated
for impending respiratory failure(40%) and type 1
respiratory failure(41%). 7% was intubated for airway
protection which is less comparable to international
studies where 17% was intubated for airway protection.

All patients were started on Volume controlled —
Synchronized Intermittent Mandatory Ventilation (VC-
SIMV). Other international studies show initial initiation
of mechanical ventilation with Assist control. This
difference might be due to local variation in practice and
institutional guidelines.

The mean duration of mechanical ventilation in this

done in developed countries where mean duration of
ventilation was 5.9.5!

In this study 36% developed VAP, which is high when
compared to studies done in developed countries.
Another study done in South India show rate of 30.6%."
VAP is a major factor influencing mortality and ranges
from 24 to 50%. Diagnosis of VAP was based on
physician’s diagnosis and not all cases were culture
proven. ET cultures lack specificity for differentiating
colonization. Emergency intubations done in casualty
might give rise to a high rate of VAP. The most common
organism isolated from our ICU was Acinitobacter
(53%). Patients with VAP had a longer duration of stay.

Complications associated with mechanical ventilation
were less compared to other studies. Barotraumas were
present in only 0.8% as compared to 2.9% in other
studies.” The most common complication encountered
in our study was endotracheal block accounting for 8.5%
patients. Other studies have showed an endotracheal tube
block of 2-5%."! Unplanned extubation occurred in 3.6%
patients and it could be due to inadequate sedation.

There was a high rate of nosocomial infections in this
study with 36% developing VAP, 23% developing
urinary tract infection and 14% developing blood stream
infection. This is high when compared to other studies.?!

In this study the in-hospital mortality was 22%. In a
study done by Estaban et al the overall in-hospital
mortality was 30%°! and in a study by Douglas et al it
was 47%.") However the percentage of discharge against
medical advice was high in this study (16%).

Limitation of the study is that, the nutritional support and
use of sedation, neuromuscular blockers was not looked
into which might have affected the study outcomes.

CONCLUSION

The hospital has a high rate of VAP for which measures
should be taken. Further improvements in care processes
and prevention of nosocomial infections are required.
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