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Abstract: Assisted ventilation has become an indispensable part of the neonatal 
intensive care. It is helpful to reduce the high mortality in this group of 
neonates and identification of risk factors is important.  

Objectives: To assess the current status of neonatal ventilation in a tertiary care 
neonatal unit in a rural hospital in central India, to identify the common 
indications for ventilation, analyze the complications that arise, and evaluate 
the short term outcome as measured by survival. 

Design: Hospital based prospective observational study  

Setting and participants: conducted on neonates who required mechanical 
ventilation over period of 2 years (1st September 2015  31st August 2017).  



Materials and methods: Neonates requiring mechanical ventilation during the 
study period of 2 years (1st September 2015  31st August 2017) were enrolled 
in the study. 

Neonates who received mechanical ventilation for minimum of 6 hours during 
the study period were included in the study after written informed consent from 
parents. Babies who expired within 6 hours of life, neonates with birth weight < 
500 grams, abrupt termination of ventilator support for any reason and 
gestational age <26 weeks were excluded. 

Results: 206 neonates were included in the study. Males comprised of 56.8% of 
ventilated neonates. The most common indication of ventilation was birth 
asphyxia, in 29.1% neonates, followed by neonatal sepsis (22.3%), respiratory 
distress syndrome (18.4%), and meconium aspiration syndrome (13.1%). 
Complications were seen in 35.9% neonates, the most common complication 
was ventilator associated pneumonia (50%), sepsis (40.5%), pneumothorax 
(16.2%). Survival rate among the ventilated neonates was 45.6%.  

Conclusion: Neonates with birth asphyxia and sepsis were the major problems 
in NICU, which must be addressed to improve outcome. 
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INTRODUCTION: Neonatal deaths account for nearly 64% of all infant 
deaths and 50% of under-five mortality in India. Birth asphyxia, congenital 
pneumonia, immaturity, hyaline membrane disease, intraventricular 
haemorrhage, and neonatal infections are leading causes of neonatal mortality in 
our country (1). Many critically sick babies, who develop life-threatening apnoea 
or cardiovascular collapse from a variety of causes, need cardiopulmonary 
resuscitation (2,3). Assisted ventilation has become an indispensable part of the 
neonatal intensive care(1).Infants with progressive respiratory distress with 
impending respiratory failure can be supported and saved by assisted ventilation 
facilities(2,3).  

Since its introduction into the modern ICUs, mechanical ventilation has 
undergone continuous evolution. Epidemiologic and environmental factors in 



the ICU are important to critical care because they can affect care and mortality 

(4,5).. 

OBJECTIVES: To assess the current status of neonatal ventilation in a tertiary 
care neonatal unit in a rural hospital in central India, to identify the common 
indications for ventilation, analyze the complications that arise, and evaluate the 
short term outcome as measured by survival. 

Design: Hospital based prospective observational study  

Setting and participants: Conducted on neonates who required mechanical 
ventilation over period of 2 years (1st September 2015  31st August 2017).  

 MATERIAL AND METHODS: This prospective observational study was 
conducted in a tertiary care hospital, attached to a medical college and neonates 
requiring mechanical ventilation during the study period of 2 years (1st 
September 2015  31st August 2017) were enrolled in the study. 

Neonates who received mechanical ventilation for minimum of 6 hours during 
the study period were included in the study after written informed consent from 
parents. Babies who expired within 6 hours of life, neonates with birth weight < 
500 grams, abrupt termination of ventilator support for any reason and 
gestational age <26 weeks were excluded. 

The babies were managed as per prevailing protocol. The required data was 
obtained and entered in a predesigned validated proforma. 

Statistical analysis:The results obtained were tabulated and analysed and using 
the chi square test and multiple logistic regression, p value was calculated. The 
results were tested at 5% level of significance. 

OBSERVATION & RESULTS: We included 206 neonates who were 
mechanically ventilated and fulfilled the inclusion criteria. Of these, males were 
117 (56.8%) and females were 89 (43.2%).  96 (46.6%) neonates were full term 



and 110 (53.4%) were preterm. 50 neonates (24.3%) had normal weight i.e. 
>2.5kg; while 156 (75.7%) were low birth weight babies (Table 1)

Table 1:  Distribution  of  neonates based  on  birth weight: 

Birth Weight (Kg) Total Number Percentage (%) 

<1 39 18.9% 

<1.5  19 9.2% 

1.5-2.5 98 47.6% 

>2.5 50 24.3% 

Total 206 100% 

 

 

The common indications of ventilation observed are given in table 2, the most 
common being birth asphyxia, reported in 62 neonates (30.1%). Of the 40 
neonates with RDS, 26 were male (65%) while 14 were females (35%).  

 

Table 2:  Indication (cause) of ventilation: 



Sr. No. Indication Total No. Percentage 

1. Birth asphyxia  62 30.1% 

2. Neonatal sepsis  44 21.4% 

3. Respiratory distress syndrome 40 19.4% 

4. Meconium aspiration syndrome 25 12.1% 

5. Apnea of prematurity 10 04.9% 

6. Persistent pulmonary 

hypertension of newborn  
7 3.4% 

7. Congestive heart failure 5 2.4% 

8. Meningitis  6 02.9% 

9. Tracheo-esophageal fistula 4 1.9% 

10. Congenital diaphragmatic hernia 3 1.5% 

 Total 206 100% 

 



 

Table 3:  Ventilation  parameters in survivors and non-survivors: 

  Mean(Range) 

Sr.No Parameter Survivors Non-survivors 

1 PIP(cm of H2O) 13.48(10-18) 15.10(10-24) 

2 PEEP(cm of H2O) 6.35(5-9) 7.86(5-16) 

3 Rate(/min) 38.07(30-44) 40.46(32-50) 

4 FiO2 0.67(0.3-1) 0.90(0.4-1) 

5 Tidal volume(ml/kg) 7.51(6-10) 9.26(7-10) 

 

Ventilator parameters between survivors and non-survivors were compared in 
this study. Less ventilator   pressures were required among the group of 
survivors while the requirement of pressures and the other ventilatory settings 
were increased among those of non-survivors (Table 3). Ninety four (43.6%) 
neonates were successfully weaned; SIMV with PS was the preferred mode in 
53 (56.4%) neonates. Complications were seen in 74 (35.9%) neonates, the 
most common being ventilator associated pneumonia (Table 4) 

Table 4:  Neonates with complications of mechanical ventilation: 



Sr. No. Complication No. of patients 

Percentage of total 

babies ventilated 

(n=206) 

1. 
Ventilator associated 

pneumonia. 
37 17.8% 

2. Sepsis 30 14.6% 

3. Pneumothorax 12 05.9% 

4. Pulmonary hemorrhage 7 3.4%% 

 Total (n= 206) 74 35.9% 

 

Out of total 206 neonates, we could salvage 94 neonates (45.6%). Of the 39 
ELBW babies, only 5 neonates (12.8%) could be salvaged, whereas of the 50 
normal birth weight babies, 32 could be salvaged (64%). Thus survival rate is 
fairly rising with increasing weight of the neonate. 

 

Table 5: Predictors of survival: 

 

 



Parameters 

V
al

u
e 

T
ot

al
 

S
u

rv
i

va
l 

P value 

Birth Weight <2.5kg 148 62 0.0033 

Gestation Preterm 110 34 0.0011 

Inotropes Yes 168 70 0.0193 

Acidosis 

(pH<7.2) 

Yes 112 30 0.0001 

Sex Male 117 48 0.1580 

IUGR Yes 18 7 0.6257 

Asphyxia Yes 62 30 0.6487 

Sepsis Yes 44 20 1.0000 

HMD/RDS Yes 40 18 1.0000 

Blood Products Yes 84 36 0.5698 

Blood Culture Positive 46 24 0.3197 

 



Using logistic regression, the predictors of survival were birth weight 
>2.5kg, term gestation, ventilated babies not requiring inotropes and acidosis 
with ph<7.2.

DISCUSSION : Assisted ventilation is one of the most important advancement 
in neonatal medicine which has reduced neonatal mortality considerably. Shah 
et al(6) 2013 conducted a similar study in eastern Nepal, and found that birth 
asphyxia (34%) and sepsis (30.8%), were the most common indications as seen 
in our study. Mannan et al also concluded asphyxia as the most common 
indication. While Srinivas et al(7)  conducted a retrospective study at Mangalore 
and  found that, respiratory distress syndrome and neonatal sepsis were the most 
common indications for ventilation.  Similarly, Krishnan et al concluded sepsis 
as the most common indication.  

In a study done by Acharya et al(8) in tertiary care hospital, Hyderabad, 
septicemia was the most common complication, followed by air leak, tube block 
and weaning failure. 

Maiyya et al(9) and Mannan et al(10)had VAP as the most common complications 
as seen in present study. While Prabha et al(11), Bhatt et al(12), and Singh et al(13) 
and Mathur et al(14) had sepsis as their most common complications. In the study 
by Jahan et al(15)at Bangladesh,, pneumonia & pneumothorax were the common 
complications of mechanical ventilation followed by neonatal sepsis and 
pulmonary hemorrhage. 

Similar to our study, Sangita et al(16) conducted a study at Surat andhad higher 
mortality. Similarly, Srinivas et al(7) Iqbal et al(17), Singh et al(13), also had higher 
mortalities. Most of the studies had heigher mortality, however, Hossain et al(18) 
and Mathur et al(14) had 29.4% and 26% mortality respectively.  

In our study, the factors such as weight <2.5kg, prematurity and acidosis 
(ph<7.2), significantly affected the outcome of neonates. In the study done by 
Acharya et al(8), no significant association was observed between birth weight or 
gestational age and  survival rates. He also observed that survival was highest 



for neonates ventilated for hyaline membrane disease (34.3%), followed by 
meconium aspiration (17.1%). In the study by Iqbal et al(17), apnea and sepsis 
significantly affected the outcome of the patient. In a study done in Eastern 
U.P(20)., it was observed that survival was worst in babies weighing< 1.5 
kg(40%) and those < 32 wk of gestation(36%). 

CONCLUSION: Majority of the neonates on mechanical ventilator were 

secondary to birth Asphyxia, neonatal sepsis, respiratory distress syndrome and 

meconium aspiration syndrome. Complications during the course of mechanical 

ventilation included ventilator associated pneumonia, sepsis, pneumothorax and 

atelectasis. Survival rate of the neonates who were mechanically ventilated was 

45.6%.Most common weaning mode used in this study was SIMV with pressure 

support, followed CPAP with pressure support.  
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