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INTRODUCTION

Tracheostomy on critically ill patients with mechanical ven-
tilators in the  ICU  has several advantages. The ideal timing 
for performing tracheostomy is often a question for both oto-
laryngologists and intensivists. The decision for performing 
tracheostomy and considering its risk and benefits are often 
challenging to the patient’s recovery. The important benefits 
of the tracheostomy are reduced damage to the larynx, early 
weaning from mechanical ventilation, decreased stay in the 

ICU and enhanced patient comfort. 1 The potential risk of tra-
cheostomy are infections, subglottic stenosis, loss of airway 
and even death of the patient. 1 (1aa) The use of mechanical 
ventilation (MV) results in several changes in the airway of 
the patient.VAP is an important clinical entity for outcomes 
among critically ill patients. Patients those present with VAP 
may show a greater risk of death in comparison to patients 
without such diseases. 2 Once the patient is intubated; the 
airway loses its sterility and gets infection within a few hours 
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ABSTRACT
Introduction: Ventilator-associated pneumonia (VAP) is a nosocomial infection that occurs in patients with mechanical ventila-
tion (MV). Tracheostomy is a surgical procedure that improves the respiratory mechanics and comfort of the patient which helps 
with the secretions and weaning. Tracheostomy also reduces the risk for the development of the VAP in comparison to trans-
laryngeal intubation. 
Objective: The aim of this study is the assess the role of the tracheostomy in preventing VAP in the intensive care unit (ICU) 
with mechanical ventilation.
Materials and Methods: This is a retrospective study conducted at the neuro-critical ICU of a tertiary care teaching hospital. 
This study was done in the period from December 2019 to February 2021. The study included 244 ICU patients who underwent 
tracheostomy and was divided into two groups early and late tracheostomy. All the tracheostomies were performed at the bed-
side of the patients. The demographic outcomes, ventilator-associated pneumonia, ICU stay, hospital stay and mortality rate of 
the participating patients were evaluated. 
Result: The early tracheostomy group (continuous intubation less than 7 days) included 112 patients and 132 patients were 
included in the late group. A statistically significant difference was found in ventilator-associated pneumonia in the early versus 
late tracheostomy group. There was no statistically significant difference in the demographics of the two groups. The early tra-
cheostomy has less ICU stay, less hospital stay. But there was no significant difference in mortality rate in comparison to the late 
tracheostomy group.
Conclusion: Early tracheostomy is associated with less ventilator-associated pneumonia, less ICU stay and a higher number of 
intubation in the early group of tracheostomy.
Keywords: Tracheostomy, Nosocomial infection, Ventilator-associated pneumonia, Intubation, Mechanical ventilation, Intensive 
care unit
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after starting the MV. 3 In these situations, several complica-
tions may occur. Ventilator-associated pneumonia (VAP) is 
an important infectious complication found in the patients 
under MV which contributes to 8% to 28% of the patients 
admitted in the ICU. 4 The chances of the VAP is always pre-
sent through the MV period. One study shows that the risk of 
the VAP is approximately 3% per day in the first week of the 
MV, 2% per day in the second week and 1% per day later. 5 
However, this period is very important for preventing VAP. 
Each component from the ventilator to the lungs are impor-
tant when considering the care of the patients during MV. 
The risk for VAP in intubated patients at ICU include age 
more than 60 years old, multiple intubations, changing the 
ventilator circuit and even the timing of the tracheostomy. 6, 7 
There is always an ongoing debate on the risk and benefits of 
early tracheostomy on critically ill patients in the ICU. Here, 
we are studying the incidence of VAP concerning the early 
tracheostomy on the intubated patients with the ventilator. 

MATERIALS AND METHODS

This is a retrospective study done from December 2019 to 
February 2021. This study was conducted at the neurosci-
ence intensive care unit (ICU) of the tertiary care teach-
ing hospital. This study was approved by the Institutional 
Ethical Committee (IEC) with reference number IEC/IMS/
SOAU/18/12.10.2018. The patients included in this study 
were neurological and neurosurgical patients with mechani-
cal ventilation and underwent tracheostomy. There were 
244 patients enrolled in this study. The data collected in this 
study included age, gender, the timing of tracheostomy, ter-
mination of ventilator support and VAP. All participants were 
tracheostomised patients and divided into the early and late 
tracheostomy. The early tracheostomy group is defined as pa-
tients who had seven or fewer days of continuous ventilation 
whereas the late tracheostomy group had more than seven 
days of continuous ventilation. The primary outcome meas-
ure was the incidence of VAP. VAP is defined by the presence 
of the new progressive radiographic infiltrates related to the 
different criteria such as fever, increased leukocyte count, 
purulent tracheal aspirate and positive culture data starting at 
more than 48 hours from the time of intubation. 8  

RESULT

There were 244 patients enrolled in this study. This study 
included 112 patients who underwent the early tracheostomy 
group and the rest of the 132 patients who underwent late 
tracheostomy.  Out of the 244 patients, 112 received   early 
tracheostomy (continuous intubation time < 7days) and 132 
received late tracheostomy (continuous intubation time> 
7days). Early and late tracheostomy groups did not show 
significant differences in terms of age, gender (Table.1). In 

this study, patients included were evaluated for total ICU 
stay, time from tracheostomy to ICU discharge and the total 
number of days in ICU. The median duration of hospital stay 
was 19 days in the early tracheostomy group and 30.5 days 
in the late tracheostomy group (Table.1). All the patients 
in this study were evaluated for the presence of ventilator-
associated pneumonia during their admission by the criteria 
described in the materials and methods section.  All the en-
rolled patients were screened for the presence of the VAP 
during their admission period as per the criteria described in 
the methods section. A significant decrease in the rate of VAP   
incidence was found in the early tracheostomy group in com-
parison to the late tracheostomy group (Table.1). Early tra-
cheostomy results from 24.2 % VAP whereas 48.5% showed 
VAP in the late tracheostomy group. The early tracheostomy 
group patients showed improvement of ventilator-free days 
(1.8 additional days off the ventilator) and shorter ICU stay 
(6.2 days shorter time on average). However, the mortality 
of the patients was not affected by the early tracheostomy in 
this study. Early and late tracheostomy groups did not sig-
nificantly differ in terms of age, sex, diagnosis at the time 
of admission and medical co-morbidities. No significant ef-
fect was found for admission diagnosis (one way ANOVA, 
p= 0.623), age (one way ANOVA, p =0.672).  The mean 
number of endotracheal intubations that occurred before per-
forming tracheostomy was calculated for each group. There 
was a significantly higher number of intubations in the early 
tracheostomy group in comparison to the late tracheostomy 
group. However, the number of intubations did not affect the 
incidence of VAP (p=0.35). All the patients in this study were 
examined for mortality of the patients during the hospitali-
zation. Mortality was determined based on the death during 
present admission. There was no significant difference found 
in the mortality when comparing the early versus late trache-
ostomy groups (p=0.145).

DISCUSSION

Ventilator-associated pneumonia (VAP) is defined as pneu-
monia seen in a mechanically ventilated patient after 48 
hours of endotracheal intubation. 9 Although there is ad-
vancement for management of the intubated patients at the 
ICU, VAP remains a fatal complication in the ICU. 10 Trache-
ostomy is one of the commonly done procedures on critically 
ill patients those requiring prolonged mechanical ventilation 
at the intensive care unit (ICU). 11 The patients who require 
mechanical ventilation often undergo trans-laryngeal intuba-
tion for an initial period, after which a tracheostomy is un-
dertaken. However, the optimum timing for performing the 
tracheostomy remains a challenge for the intensivist. VAP is 
a frequent complication found in intubated and mechanically 
ventilated patients. VAP is the second most common infec-
tion among the patients admitted to the ICU. 12 This infection 



Int J Cur Res Rev   | Vol 13 • Issue 10 • May 2021 S-176

Swain et al: Role of early tracheostomy for preventing ventilator-associated pneumonia at the intensive care unit-our experiences

is usually associated with prolonged mechanical ventilation 
and ICU stay which increases the need for human resources 
and also increase the cost in the ICU. 13 

A tracheostomy gives benefit to the patients with the pro-
longed requirement for mechanical ventilation and may pro-
tect from the VAP. 14 Tracheostomy play a crucial role for 
the airway management of the ICU patients. 15 There are 
several advantages of the tracheostomy over the endotra-
cheal tube intubation such as avoidance of the injury to the 
larynx, provide a stable airway, facilitates pulmonary toilet, 
increased patient comfort and facilitating for ventilation. 
16  The presence of the endotracheal tube for a long time 
may contribute to VAP through two mechanisms such as 
first through micro-aspiration of secretion which contains 
pathogenic micro-organisms and secondly via the forma-
tion of a biofilm. The prevention of these infections can be 
done by interrupting these mechanisms like removal of the 
subglottic secretions, the elevation of the bed head and use 
of the antimicrobial coated endotracheal tubes. The endotra-
cheal tube after intubation breaches the anatomical barriers 
formed by the larynx and glottis. Suppression of the cough 
reflexes is usually due to sedation which further hampers 
the natural reflexes. 17 The nasal cavities, paranasal sinuses, 
oropharynx and the stomach have been proposed as reser-
voirs of infective materials. 18 

The aspiration of contaminated secretions leads to lower 
airway colonization and subsequent infection of the lungs. 
19 In addition to this, it is thought that liberation of the vo-
cal folds in tracheostomised patients favours normal vocal 
fold closure and so reduces the risk of aspiration of the se-
cretions from the oropharynx. Tracheostomy also facilitates 
the clearance of the airway from the secretions and weaning 
from the mechanical ventilation and so reduces the duration 
of mechanical ventilation and ICU stay which are two im-
portant risk factors for VAP. 20 Dental plaques also act as an 
important reservoir for the respiratory pathogens associated 
with VAP. 21 In the transoral endotracheal tube, it hides the 
oral cavity and prevents access to proper oral care. Nurses 
also avoid oral care for fear of dislodgement of the endotra-
cheal tube. The transoral endotracheal tube keeps the mouth 
open and predisposes to xerostomia which leads to poor oral 
hygiene. 21 Tracheostomy also reduced the use of sedation 
which is also an important factor for preventing VAP. 22 

VAP is often acquired in patients approximately 48 to 72 
hours after mechanical ventilation. 23 The main objective 
of mechanical ventilation is to help towards gas exchange 
without resulting in injury to the lungs. However, mechani-
cal ventilation can cause injury to the lungs by stress and 
strain developed in the lungs. High pressure and high vol-
ume can lead to barotrauma and volutrauma to the lungs 
which are again followed by biotrauma and atelectrauma. 24 
Normally the respiratory system clears the secretions from 

the pharynx and larynx either by cough reflex or mucocili-
ary action. However, the mechanically ventilated patients 
are unconscious and there is clearance of the secretions of 
the oropharynx because of the failure of the physiological 
mechanism. The immune mechanism is also not effective in 
patients with lower immune responses. 25 The normal bacte-
rial colonies of the oral cavity increases in number. These 
colonies along with secretions pass along the endotracheal 
tube. It also forms a biofilm and reaches the distal part of 
the airway resulting in pneumonia. 26 Early tracheostomy 
may help for rapid weaning from the mechanical ventila-
tion, which reduces the duration of the mechanical ventila-
tion. In one randomized trial in patients with a head injury, 
the duration of mechanical ventilation needed after VAP was 
reduced significantly in patients with those who underwent 
tracheostomy on the fifth ICU day in comparison to the 15th 
ICU day. 27 

Repeated intubations are associated with a high chance of 
VAP. 28 However, our data failed to reveal such a similar asso-
ciation. However, the early tracheostomy group had a higher 
average number of intubations and a lower rate of VAP. It is 
not fully understood why the patients those underwent early 
tracheostomy had a higher number of intubations. It may be 
due to aggressive treatment done with early extubation tri-
als and these successive failures tempted for doing trache-
ostomy. The late tracheostomy group could have been up 
of more severely sick patients who were too swollen or had 
higher ventilator settings for considering either extubation 
or tracheostomy. Because of the retrospective study, it was 
difficult to determine the severity of illness and its impact 
on the decision for multiple intubations. Tracheostomy when 
performed early in the course of mechanical ventilation may 
allow for rapid weaning from mechanical ventilation, which 
may affect the duration of mechanical ventilation. American 
College of Chest Physicians consensus conference recom-
mended for perfuming tracheostomy after  3to 7 days in pa-
tients with the ventilator when expectations for prolonged 
intubation. There are several studies and meta-analyses have 
addressed the timing of the tracheostomy among ICU pa-
tients. Few studies have revealed a benefit for performing an 
early tracheostomy. 29, 30 One study was also not in favour of 
early tracheostomy. 31 In one prospective study of the tim-
ing of tracheostomy, the incidence of the VAP reduced when 
the tracheostomy was done within 48 hours of intubation in 
comparison to those done at 14 to 16 days. 32 After place-
ment of the tracheostomy enabled the patients to be shifted 
out of the ICU to a ventilator step-down unit. Mortality was 
not significantly decreased in the early tracheostomy group 
in comparison to late tracheostomy in this study. However, 
the mortality was not found to be significantly reduced in the 
previous meta-analysis of the timing for tracheostomy at less 
than seven days. 33 
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CONCLUSION

Patients requiring prolonged mechanical ventilation have a 
significant reduction in the incidence of VAP after perform-
ing the tracheostomy. An early tracheostomy provides im-
portant benefits in comparison to continued tarns-laryngeal 
intubation including improved patients comfort, less require-
ment of sedation, easier weaning and potentially less time 
spent for mechanical ventilation and in the ICU. This study 
demonstrates that early tracheostomy is independently asso-
ciated with a lower rate of VAP. Performing early tracheos-
tomy is associated with less chance of VAP and mortality at 
ICU. It also reduces the duration of MV and the ICU stay of 
the patient in comparison to the patient with late tracheos-
tomy.

Limitations of the study
The present study is limited by its retrospective nature. Al-
though the demographic evaluation of the two groups such 
as early and late tracheostomy failed to reveal any statisti-
cally significant difference, a bias in favour of the early tra-
cheostomy group could certainly exist. The exact timing for 
performing tracheostomy is mainly based on the discretion 
of the intensivist and the selection process for early trache-
ostomy likely happens. This bias would be best addressed by 
a prospective randomized trial.
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Table 1: Patient outcome based on the timing of tracheostomy
Clinical parameters Early tracheostomy (n=112) Late tracheostomy (n=132) P value

Average days on ventilator 4 16 <0.001

VAP (%) 24.2 48.5 <0.001

The average age of the patient 55.6 58.7 0.558

M:F ratio 1.24 1.13 0.667

Median days in ICU 19 30.5 <0.001

Number of intubations 2.24 1.45 <0.001

Mortality (%) 20.2 32.4 0.154


