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ABSTRACT
Background: Extremely preterm babies (22–27+6 weeks gestation) are at increased risk of death and morbidity. In recent
years, more babies born between 22 and 25 weeks gestation are being resuscitated and requiring prolonged treatment
instead of receiving comfort care only. Therefore, the present study was designed to evaluate the morbidity and mortality of
extremely premature babies born between 22 weeks and 27weeks+6 days gestation during their hospital stay. Methods:
The study was conducted at Rajagiri Hospital in Aluva, a tertiary care hospital in Kerala. This was a retrospective study that
included all extremely preterm births between 22 weeks and 27weeks+6 days gestation over a period of 3 years. Results:
Forty five extreme preterm neonates were born during the study period out of 2598 NICU admissions (1.7 %). Thirty of
those forty five neonates (67 %) survived. The rate of survival of extreme preterms increases with gestational age.
Moderate and severe bronchopulmonary dysplasia (BPD) were seen in 7 cases (16 %), grade 3 and 4 intraventricular
hemorrhage (IVH) were seen in 6 cases (13 %), necrotizing enterocolitis (NEC) were seen in 8 cases (18%) and
retinopathy of prematurity (ROP) requiring treatment were seen in 9 cases (20%). Higher incidence of mortality was seen in
neonates who were small for gestational age (SGA) and whose mothers had chorioamnionitis. The average length of
hospital stay was 76 days. The mean average duration of mechanical ventilation and non invasive ventilation were 19 days
and 32 days respectively. Conclusion: Extremely preterm neonates remain at risk for mortality and major morbidity, with
those between 22 to 25 weeks gestation having the highest risk. Survival is feasible in a tertiary care centre where
adequate facilities are available. This data can be useful for patient counseling regarding preterm outcomes and NICU stay.
Keywords: Preterm neonates, low birth weight, mortality, outcome.

INTRODUCTION
Preterm birth has evolved as one of the major
clinical problems in neonatology, as it has been
found to be associated with perinatal morbidity and
mortality.[1] Twenty times more mortality rate was
recorded among preterm neonates.[2] Increased risk
of various physical and mental abnormalities is
always associated with survivor babies.[3] There are
approximately more than 3.5 million preterm births
in India per year. With advances in neonatal care,
more neonates are surviving at earlier gestational
ages. The incidence of mortality and severe neonatal
morbidity increase with decrease in gestational age.
Similarly, resuscitation practices for babies less than
26 weeks vary widely among neonatal units because
there is no consensus on a “limit of viability”
(defined as anywhere between 22 and 25 weeks).[4]
In recent years, more babies born between 22 and 25
weeks gestation are being resuscitated instead of
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receiving comfort care only. Obstetricans and
neonatologists are faced with ethical and technical
problems regarding the care of these babies.[4]
Morbidity and mortality rate of preterm neonates
have been influenced by various maternal,
uteroplacental and fetal factors which induce
premature delivery along with low birth weight
neonates.[5] There are very few studies in India
regarding extreme preterm neonates. Therefore, the
objectives of this study are: 1. To evaluate the morbidity and mortality of
extremely premature neonates born between 22
weeks and 27weeks+ 6 days gestation during
hospital stay
2. To prepare an institutional data that will help in
counseling parents regarding the care of extreme
preterm neonates

MATERIALS AND METHODS
This study was done at the neonatal intensive care
unit at Rajagiri Hospital in Aluva in Kerala. The
NICU is a level III neonatal intensive care unit
which contains 16 beds and looks after babies born
upwards of 22 weeks gestation. The study
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population comprised of neonates admitted to the
NICU with a gestational age between 22 weeks and
27 weeks over a period of three years from October
2015 to October 2018. Babies with congenital
anomalies were excluded from the study. In this
retrospective study, data was collected from hospital
records in the labor ward, NICU and medical records
of the admitted preterm babies. Data regarding
gestational age, birth weight, causes of preterm birth,
duration of hospital stay, various morbidity and
mortality patterns and treatment provided in the
NICU were reviewed. Maternal risk factors were
also reviewed. Gestational age in weeks was
obtained from the last menstrual period and first
trimester antenatal ultrasound scans. Standard
criteria were used for definition of common
morbidities. All babies were regularly screened by
ophthalmologists for retinopathy of prematurity
(ROP) as per NNF guidelines. Portable ultrasound
machine is present in the unit round the clock.
Intraventricular hemorrhage was confirmed by the

radiologist and patent ductus arteriosus by the
cardiologist.
Statistical Analysis
Microsoft Office 2007 was used for the analysis.
Descriptive statistics like mean and percentages were
used for the analysis. Numerical variables were
compared between the two groups by using the
independent student’s test. P values of less than 0.05
were considered as statistically significant.

RESULTS
The present study recorded delivery of forty five
extreme preterm neonates (1.73 %) born during the
study period out of 2598 NICU admissions and
subsequent complications they faced after birth
while admitted in NICU. Out of 45 premature
babies, 27 (60%) were male and 18 (40%) were
female babies. Sixteen babies (35.5%) had birth
weight less 600 grams and further 29 babies (64.5%)
had birth weight less 900grams.

Table 1: Maternal and perinatal characteristics among survivors and nonsurvivors
22 to 24+6 weeks (n=16)
Mortality (n=9) Survivors (n=7)
Mean birth weight
Maternal age
Primi Gravida
Male
LSCS
Antenatal Steroids
Antenatal MgSO4
Gestational Diabetes
PIH
Abnormal dopplers
PPROM
SGA
Abruption
Multiple births
Chorioamnionitis

461 grams
28 yrs
7 (77%)
6 (67%)
5 (55 %)
7 (77%)
6 (67%)
5 (55%)
4 (44%)
3 (33%)
5 (55%)
5 (55%)
3 (33%)
6 (67 %)
5 (55%)

580 grams
26 yrs
5 (71%)
4 (57 %)
5 (71 %)
6 (86 %)
5 (71%)
4 (57 %)
3 (43 %)
1 (14 %)
2 (28%)
1(14 %)
2(28 %)
4 (57 %)
3 (43 %)

P Valve
P < 0.0001
P = 0.3380
P = 0.7917
P = 0.6630
P = 0.5265
P = 0.6598
P = 0.8683
P = 0.9383
P = 0.9691
P = 0.3972
P = 0.2950
P = 0.1029
P = 0.8352
P = 0.6913
P = 0.6913

25 to 27+6 weeks (n=29)
Mortality (n=6)
Survivors
(n=23)
680 grams
27 yrs
4 (66 %)
3(50 %)
4 (66%)
5 (83 %)
5 (83 %)
4 (66 %)
3 (50 %)
2 (33 %)
3 (50 %)
3 (50 %)
1 (16 %)
3 (50 %)
3 (50 %)

874 grams
29 yrs
15 (65 %)
14 (60 %)
6 (26 %)
21 (91 %)
20 (87 %)
15 (65 %)
7 (30 %)
4 (17 %)
10 (43 %)
2 (9 %)
3 (13 %)
5 ( 21 %)
5 (21 %)

P valve
P < 0.0001
P = 0.0002
P = 0.9641
P = 0.9641
P = 0.0708
P = 0.0708
P = 0.0708
P = 0.9641
P = 0.3659
P = 0.3940
P = 0.7627
P = 0.0207
P = 0.8513
P = 0.1615
P = 0.1615

Table 2: Mortality and morbidity in extreme preterms
Gestational
age in
weeks

Total
number of
babies (n)

Mortality (n)

Survival
Percentage (%)

ROP
requiring
treatment (n)

IVH (3&4)
(n)

NEC
(n)

BPD
(Mod/severe) (n)

22
23
24
25
26
27
Total

3
8
5
5
10
14
45

1
6
2
2
2
2
15

66.6
25
60
60
80
85.7
66.6

2
1
3
0
1
2
9

1
3
1
0
1
0
6

0
4
1
0
1
2
8

2
1
1
1
2
0
7

Figure 1: Mortality among extreme preterm babies.

[Table 1] shows that out of 45 premature babies 16
babies were in the gestational age category of 22 to
24+6 weeks. In this group, 9 babies died with a
mean birth weight of 461 grams. Whereas 7 babies
who survived had a mean birth weight of 580 grams
were recorded. Among 9 causality of this group 6
babies were males and 3 babies were female. While
among the survivors 4 were males and 3 were
females. Further, out of 45 premature babies 29
babies were in the gestational age category of 25 to
27+6 weeks. In this group, 6 babies who died had a
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mean birth weight of 680 grams. While the 23 babies
who survived, their mean birth weight was 874
grams. Among the 6 deaths in the group, 3 babies
were males and 3 babies were female. Whereas,
among the survivors, 14 babies were males and 9
babies were females. There was no statistically
significant difference between the incidence of
LSCS, gestational diabetes mellitus, use of antenatal
steroids and coverage of antenatal magnesium
sulphate among all survivor and non-survivor
preterm babies. Mortality was found to be more in
babies with lower birth weight (P < 0.0001) in both
gestational groups (less than 25 weeks and more
than 25 weeks). Though not statistically significant,
there higher incidence of mortality was seen in
neonates who were small for gestational age (SGA)
and whose mothers had chorioamnionitis. Mortality

was found to be more in SGA babies in both
gestational groups.
[Table 2] shows that thirty out of the forty five
babies (67%) survived. Maximum survival rate were
recorded among 27 weeks gestational age (85.7%)
followed by 26 weeks (80%). On the other hand,
maximum mortality rate was recorded in the
gestational age 23 weeks (75%). Moderate and
severe bronchopulmonary dysplasia (BPD) were
seen in 7 cases (16 %),
grade 3 and 4
intraventricular hemorrhage (IVH) were seen in 6
cases (13 %), necrotizing enterocolitis (NEC) were
seen in 8 cases (18%) and retinopathy of prematurity
(ROP) requiring treatment were seen in 9 cases
(20%). Neonates whos were small for gestational
age (SGA) and whose mother had chorioamnionitis
had increased risk of mortality.

Table 3: Interventions in survivors (n=30)
Week
s

22
(n=2)
23
(n=2)
24
(n=3)
25
(n=3)
26
(n=8)
27
(n=12)
Total
(n=30)

Mechanic
al
ventilation
in days
(Mean)

Non
invasive
ventilatio
n in days
(Mean)

Post
natal
steroid
s (n)

Diuretic
s

NEC
needin
g
surger
y

ROP requiring
treatment (n)

PDA treatment (n)

Lase
r

Bevacizuma
b

Ibuprofe
n

Paracetam
ol

Average
length
of stay
of
survivor
s (in
days)

46 ±8

68±14

0

2

0

1

1

2

0

148±0

43±6

46±12

0

2

0

1

0

1

1

119±20

38±8

34±9

1

2

0

1

2

1

2

82±14

16±4

35±10

1

1

0

0

0

1

1

75±12

13±4

30±6

0

0

0

0

1

2

2

69±10

10±3

24±4

0

1

0

1

1

2

3

60±9

19 (Mean)

32 (mean )

2

8

0

4

5

9

9

76
(mean)

It is evident from [Table 3] that the mean duration of
hospital stay among survivor babies was 76 days.
The mean average duration of mechanical
ventilation and non invasive ventilation among
survivor babies were 19 days and 32 days
respectively. Among the survivor babies, babies
born at 22 weeks gestation needed the most number
of days of both invasive ventilation days (46 days)
and non-invasive ventilation days. (68 days). It was
noted to have a steady decrease in ventilation days
with increase in gestation. Among survivor babies, 9
babies needed treatment for ROP. 5 babies were
treated with Bevacizumab and the rest were treated
with laser therapy. 18 babies among the survivor
babies needed treatment for PDA (9 each with oral
ibuprofen and intravenous paracetamol). None of the
babies required any surgical ligation for PDA.
Among the survivor babies, 7 babies had moderate
and severe BPD, while only 2 babies were treated
with postnatal steroids. None of the survivor babies
required any surgeries for NEC.

DISCUSSION
Various studies show that incidence of mortality and
preterm delivery has been found to be linked with
socio-economical status, quality of perinatal care and
availability of standard medical facilities. Although
the mortality among extreme preterm babies has
decreased, the morbidities and adverse long term
outcome in survivors continues to be high.[6,7]
Such babies requires prolonged NICU stay and other
interventions. They require prolonged ventilation
days, central lines, total parenteral nutrition and
multiple intravenous antibiotics. They may also have
significant morbidities like NEC, BPD, IVH, PVL
etc.
They have an increased incidence of
neurodevelopmental impairment and required
frequent followup visits to hospitals. This leads to
psychological and financial burden to the families.
The aim of our study was to to evaluate the
morbidity and mortality of extremely premature
neonates and during hospital stay ando prepare an
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institutional data that will help in counselling parents
regarding the care of extreme preterm neonates .
The present study observed a 1.73 % incidence of
extreme preterm deliveries. These findings are very
similar to the findings of the previous studies of
Xiang et al,[8] as they recorded an incidence of
1.1%.
Results of the current study showed that there was
33.33% incidence of mortality among extreme
premature babies. These results were better than the
results obtained by earlier studies of Li J et al,[9] as
they observed 60 % mortality rate among extreme
preterm babies. Similarly, Xiang et al,[8] showed
mortality of 57 % in extreme premature babies.
Further the present study recorded that survival rate
of the preterm babies was increased with increase in
the gestational age of babies. These results are very
similar to the results of the previous study of Chen C
10 et al as they recorded significant decrease in
mortality of babies with increase in gestational age
of babies. Similarly, Shah PS,[11] and Isayama T et
al,[12] showed in their studies that there was an
increase in survival rate of babies with increase in
their gestational age.
Various earlier studies have reported mortality rate
of babies according to the birth weight. However,
outcomes based on gestational age are also
considered as important and valuable for prenatal
counseling and physician/family decision-making.[13]
The present study showed that there was a
significantly high rate of mortality among the
extreme preterm babies with birth weight less than
500 grams. These, findings are consistent with the
findings of the earlier study of Stephen J. Bacek et
al,[14] as they recorded in their study that the lower
the birth weight higher is the mortality rate. In
addition, Sangamam R,[15] recorded that the
mortality of babies was maximum in lower birth
weight groups.
The current study showed the mean average days of
mechanical ventilation and non invasive ventilation
among survivor babies were 19 days and 32 days
respectively. The ventilation hours were the longest
for babies born at 22 weeks gestation and the
shortest for babies born at 27 weeks gestation. The
duration of invasive and non invasive ventilation
hours were found to be inversely proportional to
gestational age of babies.
These findings are very similar to the findings of a
previous study of Goldenberg RL et al,[17] in which
they observed significantly high incidence of longer
duration of mechanical ventilation and non invasive
ventilation in survivor neonates of lesser gestational
age babies. In a similar study, Khan MR et al,[18]
recorded an increased incidence as well as longer
duration of both type of ventilation in younger
gestational age neonates.
In our study, higher level of intensive care was more
frequently needed for the lesser gestational age
babies. Various studies suggested that the mortality

rate was found to decrease with an increase in the
gestational age of babies. Higher the gestational age,
lesser would be the complications and duration of
hospital stay of neonates.[16-18]
The small sample size of the study and the study
being done in a single-center were the major
limitations.

CONCLUSION
Extremely preterm neonates remain at risk for
mortality and major morbidity, with 22 to 25 week
gestation neonates carrying the highest risk. Survival
is feasible in a tertiary care center where adequate
facilities are available. This data can be useful for
patient counseling regarding preterm outcomes and
NICU stay.
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