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Abstract
The clinical and etiological pattern of ventilated newborns, their outcome in relation to morbidity and mortality was studied with 50 ventilated
newborns, including outborns. M:f ratio was 2.1:1. The most common gestational age 28–36 weeks (60%) and mostly were appropriate for
gestational age (66%). Survival rate 40% (20/50) being directly proportional to the gestational age and intrauterine growth pattern (P < 0.01).
Babies by LSCS Lower Segment Cessarian Section survived more than born by normal vaginal delivery (46.7% vs. 37.1%). More outborn
survival could be related to their advanced gestational age on presentation. The initial assessment of APGAR score of >7 had a better outcome
(56.3%; P < 0.03). The most common indication of ventilation was hyaline membrane disease (19/50) but the survival rate best in babies with
meconium aspiration syndrome (54.5%). The most prevalent complication was sepsis (survival rate 60%) while conditions such as shock,
intraventricular hemorrhage, disseminated intravascular coagulation, air leak syndrome, and pulmonary hemorrhage had 100% mortality. Thus,
the outcome as survival is constrained by many factors; newborn’s profile, conditions at birth, and postnatal resuscitation.
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Introduction
Mechanical ventilation for critically ill newborn with
intermittent positive or negative pressure was introduced in
1960s. This study was done in a tertiary care neonatal unit to
assess the common indications of ventilation course during
ventilation and to evaluate the final outcome as measured by
survival of ventilated babies.

Case Report
This is a prospective study done in our institute, M.M. Institute
of Medical Sciences and Research, on newborns admitted
to neonatal intensive care unit; inborn and outborn neonates
both were included in this study. All enrolled neonates were
carefully examined and detailed antenatal, natal, and postnatal
history was obtained from mothers after informed consent
from both the parents. Fifty neonates were included over a
period of 2 years (October 2013–September 2014); neonates
who died within 2 h of admission and who left against medical
advice were excluded from the study. The details of mode
of delivery, indication for intervention, APGAR score, and
resuscitation, if done were recorded. The initial objective
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assessment of respiratory distress was made using Downe’s
respiratory distress score[1] which was compared and found to
correspond to blood gas values before subjecting the neonate
for assisted ventilation.
Appropriate data entry and statistical analysis were performed
on Microsoft Excel and SPSS Statistical Software (2015).
Continuous variables were presented as mean and standard
deviation while categorical variables as number and percentage.
Ninety-five percent confidence interval was estimated for
various point estimates. Chi-square test was used to compare
the association among two or more categorical variables. All
statistical tests were two-tailed, and alpha level of significance
was set <5%. P < 0.05 was taken as statistically significant.
Out of the enrolled neonates, 32 were inborn and 18 were
outborn. The number of neonates who survived were 20
while 30 of the total expired. The general profile and
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indication of ventilation of the enrolled neonates (n = 50) are
depicted in Figure 1. The male:female ratio was 2.1:1 and
gestational age of most of the ventilated babies was between
28 and 36 weeks, but the intrauterine growth pattern of most
of the babies was appropriate for gestational age (AGA)
(33/50; 66%). The survival rate of the neonates was directly
proportional to their gestational age and their intrauterine
growth pattern [Table 1]. The mean gestational age of the
survivors was 34.6 ± 3.38 weeks to 33.4 ± 4.5 weeks of
nonsurvivors which was statistically significant (P < 0.01)
and babies who were AGA survived more (54.5%) which was
statistically significant parameter (P < 0.01). The APGAR
score of >7 in the newborns showed a high percentage of
survival, 56.3% (P < 0.03) compared to those with APGAR
of <7 at birth.
Table 1: Profile of survivors and non survivors
Parameters

Mean in
survivors

Gestational age (in weeks)
34.6±3.38
Birth weight (in grams)
2173±665
Duration of ventilation (in hours)
91.6±61.2
Duration of hospital stay (in hours) 373.1±280.8

The most common indication of ventilation was hyaline
membrane disease (HMD) followed by sepsis and perinatal
asphyxia, but the significant survival rate was found in babies
with perinatal asphyxia being ventilated (P = 0.03). The
complications encountered were sepsis, ventilator-associated
pneumonia (VAP), persistent pulmonary hypertension of
the newborn (PPHN), intraventricular hemorrhage (IVH),
shock, bronchopulmonary dysplasia (BPD), disseminated
intravascular coagulation, air leak syndrome, and pulmonary
hemorrhage. Of this sepsis was the most common complication
followed by pneumonia, PPHN/shock, IVH [Table 2]. Although
none of these variables were identified to be an independent
predictor of mortality. The duration of ventilation of the
survivors and nonsurvivors showed no statistical difference,
but the duration of hospital stay was more in survivors
373.1 ± 280.8 h to 124.5 ± 100.6 h in nonsurvivors (P = 0.02).

Discussion

Mean in non
survivors

P

33.4±4.5
1611±791
71.3±55.5
124.5±100.6

<0.01
0.15
0.33
0.02

The most common indication of ventilation in our study was
HMD (38%), but the survival rate of same was quite low
(31.6%). Dutt et al.[2] found it as the third-most common
(18.98%) while Mathur et al.[3] as fourth-most common
cause (8.4%) of ventilation. Although they reported a better

Table 2: Analysis of survival in relation to complications
Complication

No. of babies with
complication

No. of babies with
complications that survived

% survival of babies
with complications

P

Sepsis
10
06
60%
0.14
VAP*
04
03
75%
0.29
PPHN*
04
02
50%
0.53
Shock
03
00
00
0.21
IVH*
03
00
00
0.21
BPD*
02
02
100%
0.15
DIC*
02
00
00
0.35
ALS*
01
00
00
0.60
Pulmonary hemorrhage
01
00
00
0.60
*VAP: Ventilator associated pneumonia; PPHN: Persistent pulmonary hypertension; IVH: Intraventricular hemorrhage; BPD: Broncho‑pulmonary dysplasia;
DIC: Disseminated intravascular coagulation; ALS: Air leak syndrome

Figure 1: survival rate in relation to various study variables
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survival rate in HMD OF 53% (Dutt et al) and 52% (Mathur
et al) respectively. The mean gestational age in the present
study of survived neonates was 34.6 ± 3.38 weeks and in
expired neonates was 33.4 ± 4.5 weeks. It was a statistically
significant factor highlighting that survival rates is directly
proportional to the gestational age. Nayana et al.[4] featured
same in their study; survived neonates were of mean gestational
age 34.5 ± 3.5 weeks while Hossain et al.[5] had babies of
gestational age 33.1 ± 4.2 weeks having a better survival
than of 36.4 ± 2.7 weeks. The birth weight and gender of the
neonates also showed the difference in survival rate but could
not be statistically justified in the present study. Males were
found to have a better survival (47%) than females (25%). A
similar trend was observed by Anantharaj and Bhat.[6] In the
present study, the most ventilated babies were 0f 1000–1499
g (18%) while the mean birth weight in survived neonates
was 2173 ± 665 g and expired neonates was 1611 ± 792 g.
Trivedi et al.,[7] Hossain et al.,[5] and Dutt et al.[2] also reported
higher survival in babies weighing >2000 g: 56.7%, 52.1%,
and 51%, respectively, as in our study, it was 52.6%. The
intrauterine growth showed statistical significance (P < 0.01)
showing that AGA babies had the highest survival rate (54.5%)
and mortality was least in LGA babies. Parameters such as
place and mode of delivery, showed no statistical significance
to highlight.
Arafa and Alshehri.[8] in their study found a 5 min APGAR
score <7 to be significantly associated with mortality. In our
series, a similar finding was seen, that mortality was more
n babies with APGAR score 0–6 (81.2%) as compared to
>7 (43.7%).
The third-most common indication for ventilation in our
series, meconium aspiration syndrome (MAS), had the 2nd best
outcome with a survival of 54.5%. Malhotra et al.[9] showed
MAS had the best outcome, 100% and 63%, respectively,
while Singh et al.[10] have the poorest outcome where all babies
in their series who were ventilated for MAS, expired. The
severely asphyxiated babies (APGAR 0–3 at 5 min) has the
poorest survival of 10% (P = 0.03). Similar to Trivedi et al.,[7]
(20%) whereas higher survival rate seen by Dutt et al.,[2] (40%)
and Nayana et al.,[4] (100%).
Among all the complications, babies who landed up in shock,
suffered with pulmonary hemorrhage, had air leak syndrome
and IVH had 100% mortality. Sepsis was found to be the
most common complication followed by VAP and P9PHN,
but survival rate was best in VAP (75%) followed by sepsis
(60%) and PPHN (50%). Higher mortality rate with sepsis

may be associated with other factors such as temperature
instability, shock, dyselectrolytemia, and acidosis. Krishnan
et al. (19%)[11] noted low survival rate in sepsis. Our study
showed babies with BPD as complication of ventilation
having 100% survival; this defines the prolonged ventilation
with subsequent careful weaning off and pharmacological
support.
Mechanical ventilation has effective role in reducing mortality
in critically sick children, 40% survival rate found in our
study. HMD was the common etiological factor for ventilation
while sepsis being the most common complication of same.
Increasing gestational age, appropriate intrauterine growth
pattern and increasing hospital stay were associated with
better outcome whereas low-APGAR score was associated
with higher mortality.
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