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Abstract

Introduction: The need for mechanical ventilation (MV) is an
absoluteindication foradmissionto Paediatricintensive care unit
(PICU). Management of children requiring invasive ventilation
in resource limited developing countries is challenging. Scare
data is available from Asian countries regarding use of MV
in PICUs. The objectives of this study were to determine the
clinical profile, characteristics, common causes for ventilation,
ventilation related complications and final outcome of these
patients. Material and Methods: A retrospective study
of children requiring ventilator support in PICU of Kalinga
Institute of Medical Sciences from January 2014 to December
2016 was done. Data collected included epidemiological
trends, indications for ventilation, complications, length of
stay on ventilator and outcome. Results: A total of 1172
patients were admitted to PICU, 101 (8.6%) patients required
MV. 42% of the mechanically ventilated patients were infants
and 75% were males. Impending respiratory failure (34.6%)
and low Glasgow coma scale (17.8%) were the commonest
indication for ventilation in this study. The median length of MV
was 2.1 days. The mortality rate of these children was 38.6%.
We report the epidemiological trends, frequency, indications
and outcomes of children requiring ventilator support in PICU.
Analysis of this data can be helpful in improving outcome in
future by planning better treatment strategies. Conclusion:
The frequency of MV in our PICU is low. Respiratory failure
was the most common reason for mechanical ventilation.

Key words: Mechanical ventilation, Indication, Outcome,
PICU, Respiratory failure.

Introduction

ntroduction of several new and advanced modes of ventilation has

led to continuous evolution in mechanical ventilation. Although
patients receiving mechanical ventilation represent only a small
proportion of hospitalizations, it is a life-saving invasive technology
which is expensive, labour-intensive and is associated with various
complications. The percentage of children receiving mechanical
ventilation in PICUs ranges from 17-64% in developed countries'?2.
The mortality rate is higher in children who require MV as compared to
those who do not require respiratory support®. Mortality of a ventilated
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patient depends on factors present during the initiation
of ventilation, complications which develop during
the course of MV and the associated co- morbidities.
Hence, inorder to improve the therapeutic strategies
intensivists should have the knowledge of epidemiology
of patients requiring MV and the risk factors of mortality
which can be helpful to give quality care to ventilated
patients®. Data available from developing countries
(particularly Asian countries) regarding use of MV in
PICU is scarce®®. The objective of this study was to
assess the demographic profile, frequency, indications
and complications of mechanical ventilation. It also
includes the number of ventilated days and immediate-
outcome of these children in the PICU of a tertiary-care
hospital of a developing country. This can improve the
understanding of patients who require MV which in turn
may help to improve therapeutic strategies.

Material and Methods

This retrospective clinical study was conducted from
January 2014 to December 2016, in the PICU of Kalinga
Institute of Medical sciences, a tertiary care teaching
hospital. Our PICU is 10 bedded and assisted by four full
time intensivists, three senior paediatric residents, one
nurse for two patients and one nurse for each ventilated
patient. The medical records of all children who received
mechanical ventilation in a paediatric intensive care unit
was reviewed and the data collected in each patient
included: the basic demographic profile (age, gender,
diagnosis), indications for MV, length of MV and PICU
stay, complications of MV and outcome of patient.
Patients were monitored clinically as well as using
multiparameter cardiac monitor. The decision to intubate
was clinical along with various other parameters such
as arterial blood gas analysis, Glasgow Coma Scale
<8, cardiopulmonary arrest, apnoea, refractory shock,
postoperative patients and patients with refractory status
epilepticus. All the patients from one month to 15 years
of age, admitted to the PICU, who required mechanical
ventilation were included in the study group.

Data was collected on a proforma and entered into
Excel sheet. The data was analysed to find out various
indications for mechanical ventilation, complications
attributed to mechanical ventilation and associated co-
morbidities.

Descriptive statistics were used to evaluate
baseline characteristics. All the Categorical variables
were expressed as frequency and percentage. The
continuous variables were expressed as median with
range. Since the entire continuous variables were
not normally distributed, a Kruskal wallis analysis of
variance followed by manual multiple comparison test
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(ranksum test between any two group) was applied. The
qualitative parameter was expressed as number and
percentage (n and %) and analysed using Fisher’s exact
test. A p-value of <0.05 was considered as statistically
significant. The statistical analysis was carried out using
the software Stata 13.1.

Results

A total of 1172 patients were admitted to the PICU
during the three years study period, and 101 (8.6%) of
them received invasive mechanical ventilation. Forty
two percent of the ventilated patients were infants.
Majority of the study population were males (75%).
The most common reasons for initiation of MV were
impending respiratory failure (34.6%) and low Glasgow
coma scale (17.8%). Other causes were shock (13.8%),
status epilepticus (10.9%) and ALI/ARDS (Acute
lung injury/Acute respiratory distress syndrome). The
major underlying aetiology for invasive ventilation was
bronchopneumonia associated with respiratory failure.
Based on indications for mechanical ventilation patients
in our study were divided into four major groups: Group
A included children with neurological illness (31.6%),
Group B-respiratory illness (40.6%), Group C-cardiac
diseases (19.8%) and Group D- others (7.9%). The
distribution of the study groups is shown in Fig 1.

Major complications observed in our study were
ventilator associated pneumonia in six patients,
pneumothorax in three patients, and upper lobe collapse
in one patient and spontaneous extubation in one patient.
Sixty seven percent of mechanically ventilated children
had associated co-morbid conditions. Congenital heart
disease and multiorgan dysfunction were the major co-
morbid conditions in our study.

Group D
r n-8

Group C Group A
20 n-32

Group B
n-41
Group A - Neurological iliness
Group B - Respiratory illness
Group C - Cardiac diseases
Group D - others

Fig. 1: Distribution of the study groups.
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Table 1: Demographics and clinical characteristics of
patients who received mechanical ventilation

Mechanically

Characteristic Ventilated Patients:

Number (%)
Total 101
<1year 42 (41.6)
> 1 years 59 (58.4)
Female 25 (24.7)
Male 76 (75.2)
Aetiology of MV
Neurological 30 (29.7)
Pneumonia 28 (27.7)
Sepsis 28 (27.7)
Cardiovascular 11 (10.9)
Co morbidities 68 (67.3)
Outcome
Extubated 48 (47.5)
Death 39 (38.6)
LAMA 11 (10.9)
Tracheostomy 3(2.9)
Complications
Ventllator.assomated 6 (5.9)
pneumonia
Upper lobe atelectasis 1(0.9)
Pneumothorax 3(2.9)
Spontaneously extubated 1(0.9)

Note: LAMA — left against medical advice.

Table 2: Indications of Mechanical Ventilation

Indications Number (%)
Respiratory failure 35 (34.6)
Low GCS 18 (17.8)
Shock 14 (13.8)
Status Epilepticus 11 (10.9)
ARDS/ALI 7 (6.9)
Imminent Arrest 5(4.9)
Pulmonary Edema 5(4.9)
Increased ICP 4 (3.9)

Note: GCS- Glasgow coma scale, ARDS- acute respiratory
distress syndrome, ALI- acute lung injury, ICP- increased
intracranial pressure

Table 3 describes the duration of mechanical
ventilation and inotropes among various study groups
along with the length of stay in the ICU. The median of
mechanically ventilated days was 6.6 days in group A
and B. Group B had a longer duration of ventilation as
compared to other groups. The mortality rate among the
critically ill mechanically ventilated patients in our cohort
was of 38.6%, with group B having the highest mortality
rate. The mortality rates increased as the number of
failing organs increased. The mean duration of hospital
stay was 15.7, 15, 8.6 and 11.4 days for group A, B, C
and D respectively.

Discussion

During the study period of three years 101
patients’ required invasive mechanical ventilation and
34 required non-invasive mechanical ventilation. Shirly
GFA’" reported 111 patients were ventilated in their
study as compared to 102 and 56 ventilated patients in
studies done by Chitale SV&. and Dharmaraj®. during a
period of one year. The incidence of MV including non-
invasive ventilation in our study was 11.5% which is
less than a study done at Telangana by Ayesha (23%).
The percentage of paediatric patients mechanically
ventilated in different PICUs varies from 14 -60%"210",
Vigayakumary® reported that 52% of children received
MV in PICU of Sri Lanka whereas Khemani and Wolfler
showed the frequency of MV in their study to be 30% and
34.6% respectively. Shirly GFA published that 21.6% of
children in a government tertiary care hospital in India
were mechanically ventilated annually. The reason
behind the low rate of MV in our study could be due to
early initiation of non-invasive ventilation and absence of
cardiac intensive care unit. The most common reason for
initiation of MV was impending respiratory failure (34.6%)
with an underlying aetiology of bronchopneumonia in
this study. Studies made by Kendril Dafne Cardoso in
Brazil and Shirly GFA in India also observed respiratory
failure was the commonest cause of initiation of MV.
However, Wolfler and Dharmaraj. found neurological
illness was the most common reason for MV in their
PICUs. The most likely explanation for this disparities
could be that, the aetiology of PICU admissions varies
in different countries and it depends on the disease
prevalent in that region.

Table 3: Duration of Mechanical Ventilation, Length of Stay and mortality rate in the Intensive Care Unit

Group A Group B Group C Group D
Parameters N= ;; N= 4p1 N= 2':) N=: p-value
Duration of MV in days; median (range) 4 (1-40) 6(1-21) 15(1-13) 2(1-6) 0.001°®
Duration of inotropes in days; median (range) 3(1-10) 4(1-10) 1(1-10) 55(2-6) 0.177
LOS in ICU; median (range) 1(1-60) 12(1-75) 6(1-35) 12.5(2—-19) 0.128
Mortality Rate; n (%) 11 (28.2) 13 (33.3) 13 (33.3) 2(5.1) 0.064

*Significant between group B and group C, *Significant between group B and group D
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Complications are common among mechanically
ventilated children in PICU'2. The complication rate in
our cohort was 10.8 % as compared to 9.2% reported
by Mukhtar®®. Ventilator associated pneumonia was
identified as the commonest complication in our study
followed by upper lobe atelectasis. VAP was observed
in 32%, 27.4%, 17.5% and 10.7% by Srinivasan, Tullu,
Kendirli and Casado respectively''%617_ The incidence
of ventilator associated pneumonia in the present
study was 5.9% which is much lower as compared to
the above-mentioned studies. In this study the highest
recorded complication occurred in group A.

The duration of mechanical ventilation was 4-6
days in few published reports'2. The median duration
of mechanical ventilation in our PICU was four days.
11.8 % required ventilatory support for more than 10
days. Length of stay in PICU was highest in group
B. Co morbidity was present in 67.3% of the study
population. The major co morbid condition in our
study was congenital heart disease which is similar
to that observed by Payen V'®. Volakli observed a co
morbidity of 41.3% in their study'®. The mortality rate
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