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ABSTRACT

Background: A large number of neonates in intensive care unit require mechanical ventilation due to various disease
conditions. There has been a dramatic fall in neonatal mortality in developed countries with the advent of mechanical ventilation. This study was carried out to see the immediate outcome of neonates who required mechanical ventilation.
Materials and methods: This prospective observational study was carried out in Neonatal Intensive Care Unit, CMH
Dhaka from January 2016 to December 2016. Neonates who required mechanical ventilation during the study period
were enrolled in this study. During the time of mechanical ventilation neonates were followed up for any complication till discharge or death.
Results: Total 30 neonates were enrolled in the study. Among them 22(73.3%) of the neonates were preterm and
8(26.7%) were term, 25(83.3%) having birth weight <2500 gm. Respiratory Distress Syndrome was the most common reason for mechanical ventilation accounting for 11(36.7%),other indications were Perinatal Asphyxia 7(23.3%),
Septicemia 6(20.0%), Congenital Pneumonia 5(16.7%) and Meconium Aspiration Syndrome 1(3.3%). Common complications during the period of ventilation were Septicemia (40.0%), Acute Renal Failure (16.7%), Pneumonia
(16.7%), Pulmonary Hemorrhage (10.0%), Intraventricular Hemorrhage (6.7%), Pneumothorax(10.0%) and Heart
Failure (6.7%). 17(56.7%) neonates survived and 13(43.3%) were died. Most of the neonate died of Perinatal Asphyxia 4(57.1%), Septicemia 3(50.0%), RDS 5(45.5%) and Congenital Pneumonia 1(20.0%).
Conclusion: The survival rate of ventilated neonates was 56.7%. The higher gestational age and birth weight was significantly associated with better outcome. Septicemia and Pneumonia (PNA) was the leading cause of death in this
study. Effective measures for prevention and management of sepsis could improve the outcome of neonates in NICU.
births, Pakistan 42 per 1,000 live births, India 29 per
1,000 live births3. Bangladesh is a resource limited developing country in South-East Asia with neonatal mortality rate 24.40 per 1000 live births3.

Key wards: Mechanical ventilation; Neonate; Neonatal
sepsis; Perinatal asphyxia.
Introduction
Among the global birth scenario, nearly 3.5 million neonates are born each year in Bangladesh accounting for
2.7%1. Out of this number of neonates, 74000 die before initial four weeks of their life2. The number of neonatal mortality in developed region 3 per 1,000 live

The risk of death in the 1st month of life 23 per 1000
live births is nearly two and a half times greater than in
the subsequent 11 months4. Deaths in the neonatal period account for 62 percent of all under 5 deaths4. Improving intensive care facilities for the neonates in the
country could be one of the effective interventions to
achieve the global target of reducing under five mortality by two thirds.
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Mechanical Ventilation (MV) has become an indispensable part of neonatal intensive care5. The introduction of
mechanical ventilation was one of the major new inventions in neonatology which provided life-saving support
for neonates with respiratory failure5. A large number of
neonates in neonatal intensive care unit require mechanical ventilation6. Babies with perinatal hypoxia & birth
asphyxia, preterm, low birth weight baby, Meconium Aspiration Syndrome (MAS), RDS as well as critically sick
babies who developed life threatening apnea, progressive
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respiratory distress with impending respiratory failure
or cardiovascular collapse need mechanical ventilation7. So, mechanical ventilation has become a must to
enhance newborn survival in those situations7. The survival of sick neonates have improved significantly with
the widespread use of mechanical ventilation in NICUs8.
Over the past three decades neonatal mortality has fallen steadily. Success of intensive care is usually presented as mortality rate adjusted for severity of illness6. Mechanical ventilation has definitely improved the survival of sick neonates but as a complex and invasive technology, mechanical ventilation can result in numerous
complications such as pneumothorax, broncopulmonary dysplasia, pneumonia, nosocomial infection and Intraventricular Hemorrhage (IVH)9. These mechanically
ventilated neonates have a high fatality10.
MV (Mechanical Ventilation) was introduced in the
West in 1960s to support the infants with respiratory
failure11. This innovative technology have reached to
significant level in affluent nation, but due to its high
cost, expert skill requirements has limited its use in developing countries12.
Bangladesh is a developing country. The experience of
neonatal ventilation in Bangladesh is relatively recent
and it was 1st adopted in Dhaka Shishu Hospital in
1992. In CMH Dhaka neonatal ventilation has been carried out since 1998 in NICU. This study was carried out
to see the immediate outcome of neonates who required
mechanical ventilation and complications during mechanical ventilation and to relate the immediate outcome with diseases for which ventilation was initiated.
Materials and methods
This hospital based cross sectional prospective study
was done in Neonatal Intensive Care Unit (NICU),
Combined Military Hospital Dhaka from January to
December 2016. All neonates requiring mechanical
ventilation during this period were prospectively included in this study. Neonate with congenital anomalies
which was incompatible to life required mechanical
ventilation were excluded from the study. Machine used
for mechanical ventilation is either Hamilton or Dragger ventilator (Time cycled, pressure limited and continuous flow ventilator). The indications for mechanical
ventilation were i) PaO2<50 mm of Hg or SaO2<85%
with FiO2 requirement more than 10 liter/min ii) PaCO2>55 mm of Hg with pH <7.2 or PaCO2>60 mm of
Hg iii) Intractable apneic spell. Temperature, pulse, respiration and oxygen saturation were continuously
monitored in all neonates. Oxygen saturation was maintained between 92 and 95%. Oxygen saturation was
monitored by noninvasive pulse oximetry. Apnea monitor was used to monitor respiratory rate and heart rate.

Arterial blood gas was monitored by OPTI-CCA TS2
gas analyzer. Parameters of ventilator were recorded
e.g. ventilation rates, peak inspiratory pressure, inspiratory time, peak end expiratory pressure, FiO2, gas flow.
The ventilator settings were adjusted according to the
underlying diseases and acid-base measurement. Weaning was attempted when the babies showed clinical improvement and blood gas report showed PO2 60-90
mmHg, PCO2 41-50 mmHg, pH >7.30 and when the
baby had been stable13. All data was recorded in a specially designed data collection sheet. After completion
of data collection, the data was analyzed by using SPSS
version 21.
Results
The study included 30 ventilated neonates. There was
male predominance, ratio was 1.7:1. (Table 1) Two
third neonates (60%) was inborn. 22(73.3%) were preterm (<37 weeks) and 8(26.7%) were term (>37 weeks)
(Table I). Mean gestational age was 32.59±3.54 weeks
(Table II). The mean birth weight of the study neonates
was 1800±741 gm. of which 5(16.6%) were normal (>
2500 gm.) birth weight, 10(33.3%) were low birth
weight (<2500 gm.), 12(40%) were very low birth
weight (<1500 gm.) and 3(10%) neonates were extreme
low birth weight (<1000 gm.) babies (Table I).
Mean age at onset of mechanical ventilation was 2.9 ±
5.23 days. Mean duration of mechanical ventilation was
4.1 ± 2.61 days and mean duration of total hospitalization was 13.1 ± 5.77 days (Table II).
Respiratory Distress Syndrome (RDS) was the commonest indication 11(36.7%) of mechanical ventilation.
The other indications were Perinatal Asphyxia
7(23.3%), Septicemia 6(20.0%) and Congenital Pneumonia 5(16.7%) MAS 1(3.3%) (Table III).
Most of the neonate developed complications while in the
mechanical ventilator. Among them most common was
Septicemia (40.0%). Other complications were Acute Renal Failure (16.7%) and Pneumonia (16.7%) Pneumothorax (10.0%) Pulmonary Hemorrhage (10%), Intra Ventricular hemorrhage 6.7%, Heart Failure 6.7%. One patient may had more than one complication (Table IV).
Among 30 ventilated neonates, 13(43.3%) died and
17(56.7%) neonates survived (Figure-1).
Among them 05(38.5%) died of RDS, 4(30.8%) of
PNA, 3(23.1%) of Septicemia and 1(7.7%) died of congenital pneumonia.
Preterm patient died more 11(50.0%) than term
02(25.0%). 12(48.0%) LBW baby died than normal
birth weight 1(20.0%). Out born (58.33) baby died
more than inborn (33.33%) (Table-V). Outcome in relation to mechanical ventilation was good in MAS
(100%), Congenital pneumonia (80%), RDS (54.55%)
than septicemia (50%) and PNA (42.9%) (Table-VI).
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Demographic characteristics of ventilated

Demographic characteristics
Sex
Male
Female
Gestational age (weeks)
≤37
≤37
Birth weight (g)
<1000
1000-<1500
1500-<2500
≥2500
Birth place
Inborn
Out born

n

%

19
11

73.3
26.7

22
08

11.3
20.8

03
12
10
05

10
40
33.3
16.7

18
12

60
40

Figure 2 Outcome of mechanically ventilated neonates
Table V Outcome of mechanically ventilated neonate
by different attributes
Different
attributes
Gestation
Preterm
Term
Sex
Male
Female
Birth weight
>2500 gm
<2500 gm
Place of delivery
Out born
Inborn

Table II Profile of ventilated neonate with variable
Mean±SD
Age (Days)
Gestational age (Weeks)
Birth weight (gm)
Initial arterial PH
Age at initiation of ventilation(Days)
Duration of ventilation (Days)
Duration of total hospitalization (Days)

2.3± 3.5
32.59±3.54
1800 ± 741
7.22± 0.12
2.9 ± 5.23
4.1± 2.61
13.1±5.77

Range
1-28
28-42
900-3850
6.91-7.35
1-28
3-15
8-28

Table III Indication of MV
Indication of MV

No

%

RDS
PNA
Septicemia
Congenital Pneumonia
MAS

11
07
06
05
01

36.36
23.33
20.0
17.0
3.33

Sepsis
Pneumothorax
Acute renal failure
Pneumonia
Pulmonary hemorrhage
Intraventricular hemorrhage
Heart Failure

n

%

12
03
05
05
03
02
02

40.0
10.0
16.7
16.7
10.7
6.7
6.7

Survivor
n (%)

p value

11(50.0)
02 (25.0)

11 (50.0)
06 (75.0)

0.2

08 (42.1)
05 (45.5)

11 (57.9)
06 (54.5)

0.8

01 (20.0)
12 (48.0)

04 (80.0)
13 (62.0)

0.2

07 (58.3)
06 (33.3)

5 (41.7)
12 (66.7)

0.17

Table VI Distribution of outcome of mechanically ventilated neonates by indications of MV
Indication of MV
RDS
PNA
Septicemia
Congenital pneumonia
MAS

Table IV Distribution of neonate having MV by types
of complication
Types of Complication of MV

Death
n(%)

Death
n (%)

Survivor
n (%)

05 (45.5)
04 (57.1)
03 (50.0)
01(20.0)
00 (00.0)

06 (54.5)
03 (42.9)
03 (50.0)
04 (80.0)
01 (100)

Discussion
30 mechanically ventilated neonates were included in
this study. Seventy three percent 22(73.3%) of the neonates were preterm and 8(26.7%) were term. The mean
gestational age was 32.59 ± 3.54 weeks. Tortman found
that mean gestational age of baby requiring mechanical
ventilation were 35.2 ± 2.6 weeks14. Preterm, Low birth
weight neonate were more ventilated as they were more
prone to develop RDS and Septicemia14.
Male infants were predominant and ratio was 1.7:1.
Hossain et al showed the male predominance in his
studies and ratio was 1.42:115. The mean birth weight of

One patient may have more than one complication.
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the ventilated neonates in this study were 1800 ± 741
gram of which 5(16.7%) had normal birth weight
(>2500 gm), 10(33.3%) had LBW (<2500 gm),
12(40.0%) had VLBW (<1500 gm.) and 3(10.0%) neonates had ELBW (<1000 gm.). Among the babies
60.0% were inborn and 40.0% were out born. Kishan et
al found that the majority of the baby were out born
(78.0%) and 22.0% were inborn16. Results didn’t match
with this study as in Army most of the babies were delivered in hospital.
RDS was the common indication for MV in present
study comprising about 11(36.7%) of the cases. The
other indications for MV were Perinatal Asphyxia
7(23.3%), Septicemia 6(20.0%) Congenital Pneumonia
5(16.7%) and Meconium Aspiration Syndrome
1(3.3%). Tortman showed RDS was 63.0% cases which
is also similar to Nangia S et al and Mathur NC et
al14,10,17. Nangia S et al showed Perinatal Asphyxia as
the second most cause for mechanical ventilation
(28.3%)10,17. Hossain MM showed indications for MV
were Perinatal Asphyxia, Septicemia, RDS, Congenital
Pneumonia, Apnea of prematurity. Whatever, almost all
study showed these are the common indications for mechanical ventilation18.
In this study one patient may had more than one complication. The most common complication was Septicemia (40.0%). These are more in out born and low birth
weight babies who are more prone to sepsis. Nangia S
et al. also found commonest complication as Sepsis
(26.0%)10. Pulmonary air leak was the common complication in western literature and in West Indies19,17. In
the present study 3(10.0%) patient developed air leak
(Pneumothorax). This may be due to use of lower peak
airway pressure in our settings. High CPAP, peak and
mean airway pressure and prolong inspiratory time
were implicated as important factors causing air leak20.
Other complications were Acute Renal Failure (16.7%)
Pneumonia (16.7%) Pulmonary Hemorrhage (10.0%)
Intraventricular Hemorrhage (6.7%) and Heart Failure
(6.7%). All these complications were commonly occurred in other study10,17,19.
Among 30 ventilated neonates 13(43.3%) were died.
Hossain MM et al showed death rate of ventilated neonates as 70.6%15. Death rate of this study differed from
current study but a study in West Indies by H Tortman
showed 59.0% survival and 41.0% death which is similar to this study14. Nangia S et al showed 46.5% survival in her study10. Hossain MM showed the overall survival rate was 24.5%18. But survival rate was higher in
developed countries (91.0%) by Singh M et al.19 This
compares favorably with figures quoted for other developing countries (46-54%)6,21,22. Differences in outcome
of ventilated neonates between developed and developing countries may be related to the ready availability of

surfactant and parenteral nutrition in developed countries as compared to developing countries.
Among the death cases preterm neonates died more
(50.0%) than term (25.0%) p value 0.2, not significant.
out born died more (58.3%) than inborn (33.3%), p value 0.17, not significant, Low birth weight infants died
more (48.0%) than that of normal birth weight (20.0%)
p value 0.2, not significant. Nangia S et al showed in
their study that survival rates increased with increasing
birth weight changing from 25.0% for <1000 gm. to
53.0% for >2500 grams10.
In this study total number of death were 13. Among
them more death occurred due to RDS 5(45.5%). No
neonate died due to MAS. Total 11 neonates were put
on mechanical ventilation due to RDS. Among them
5(45.5%) patients died and 6(54.5%) survived. That
means neonates with RDS requires mechanical ventilation more and prognosis is good. Tortman reported that
babies who required mechanical ventilation due to RDS
had 42.0% death which is similar with this study, but he
revised that the non-survivors in his study were noted to
be the smaller, less mature babies14. This association of
low birth weight and immaturity with poor survival has
been documented in other studies17,21. This is not unexpected, as RDS is seen primarily in the preterm neonate
and its severity increases with decreasing maturity; decreased maturity is associated with increased mortality.
Conditions associated with increased mortality in this
study were Perinatal asphyxia and Septicemia. In Perinatal Asphyxia 4(57.1%) neonates died and 3(42.9%)
survived which was almost similar to the study done in
India (51.0%)17. Hypoxic Ischemic Encephalopathy results from anoxic injury to the brain and the ones requiring ventilation is extremely poor18.
In Septicemia 3(50.0%) patients died and 3(50.0%)
were survived. That means mortality was high in Septicemic patient requiring mechanical ventilation23. This is
expected as neonate with septicemia who required ventilation ware severely ill. Maiya et al found that all infants with sepsis requiring MV survived24. Lindroth's
study showed survival increase from 45 to 69% over the
study period due to earlier diagnosis and treatment25.
Pneumonia had a better outcome (80.0%) in relation to
Septicemia and this finding is in conformity with the
Indian study19. Infection of all kinds which included
Septicemia and Pneumonia had poor outcome with MV.
Infection itself does not warrant MV but the acidosis
due to infection leads to wide spread multiple organ
damage, respiratory failure and apneic attack which necessitates MV. Overwhelming infection, prematurity
and delayed institution of management may be the
cause of high mortality in babies with infection24.
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One neonate was put on mechanical ventilation due to
MAS and survived. Babies with MAS requiring MV
had the best outcome, 9/11 (82.0%) survived in Totman
H study14.
In this study mean duration of total hospitalization was
13.1 ± 5.77 days. Iqbal Q showed in his studies that
mean duration of hospitalization were 10.3 ± 10.1
days26. Hossain MM showed in his study that mean duration was 11.7 ± 8.22 days18.
The value of surfactant in improving outcome of neonates with RDS, decreasing the length of ventilation
and decreasing the incidence of some complications has
been previously documented27,25. Surfactant was used
for four patients of RDS in this study and three babies
were survived and they required very short duration of
mechanical ventilation.
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Conclusion
Mechanical ventilator is one of the major interventions
which provide life saving support for neonates with respiratory disorder. In this study the most common indication of MV was respiratory distress syndrome followed by perinatal asphyxia and septicemia. The survival rate was 56.70%. Septicemia and PNA was the
leading cause of death in this study. Strict aseptic precaution must be maintained to reduce the septicemia for
better outcome. During mechanical ventilation proper
monitoring of vital parameter and intake output are also
important for favorable outcome.
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