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Background. Neonates with an extremely low birth weight (ELBW) constitute a small proportion of live births. However, there is limited
information about the outcome of this specific group in developing countries, including South Africa (SA).
Objective. To determine the outcome to discharge of ELBW neonates admitted to a resource-limited neonatal intensive care unit (NICU).
Methods. A retrospective chart review was conducted of neonates admitted to the NICU at Grey’s Hospital between 1 July 2011 and 30 June
2014. All neonates with a birth weight of <1 000 g and admitted to the unit within 24 hours of birth were included.
Results. A total of 142 neonates met the inclusion criteria. Owing to lost files or incomplete data, 105 files were analysed in the final sample.
The mean birth weight was 819.1 g and the mean gestational age was 27.5 weeks. The survival rate to discharge was 49.5%. Neonates born
after 28 weeks of gestation and those with a birth weight of >900 g had better outcomes but without statistical significance. There were no
statistically significant associations between outcome and any maternal variables. Nasal continuous positive airway pressure ventilation
was associated with higher survival, but without statistical significance.
Conclusion. The survival rate of ELBW neonates in this study is comparable to what has been reported in other developing countries, but
higher than for other NICUs in SA with similar resource limitations. More studies are required to determine factors that may influence
the survival rate of the ELBW neonates.
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Millennium Developmental Goal 4 required a two-thirds reduction
in under-five mortality between 1990 and 2015.[1] Although the
number of neonatal deaths globally declined from 5.1 million to 2.5
million between 1990 and 2017, the figure still accounted for 47% of
under-five deaths in 2017.[2] The major causes of neonatal mortality
are prematurity and low birth weight, asphyxia, sepsis and birth
trauma. Among preterm babies, mortality and morbidity are related
to gestational age and birth weight, with the highest mortality rates
seen in neonates weighing 500 - 999 g.[3]
Neonates of an extremely low birth weight (ELBW) represent
approximately 1% of live births globally.[4] Their stay in the neonatal
intensive care unit (NICU) can be protracted, which puts a burden
on hospital resources.[5] The admission of ELBW babies to the NICU
remains controversial in poorly resourced settings because of the
high associated morbidity, mortality and cost of care.[6,7]
There is limited information about the outcome of ELBW babies
in developing countries, including South Africa (SA), and what is
known is restricted to larger or academic hospitals. Previous SA
studies have tended to consider the outcome of babies with a very
low birth weight, rather than ELBW babies.[8,9]
Kirsten et al.[10] showed that at Tygerberg Children’s Hospital,
ELBW neonates with respiratory distress syndrome had a 62.9%
survival rate at discharge if offered nasal continuous positive airway
pressure (nCPAP) ventilation and mechanical ventilation as backup.
Similarly, at the Charlotte Maxeke Johannesburg Academic Hospital
(CMJAH), neonates with a birth weight of <900 g not offered
mechanical ventilation were reported to have a 26.5% survival rate.[11]
As there are no published reports from KwaZulu-Natal (KZN),
this study investigated the outcome to discharge of ELBW neonates
admitted to Grey’s Hospital in Pietermaritzburg, KZN. This is a
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developing tertiary hospital that supports 14 district and 3 regional
hospitals catering for urban, peri-urban and rural communities in
the western half of the province.

Methods

A retrospective chart review was conducted on the records of all ELBW
babies admitted to the NICU at Grey’s Hospital, KZN between 1 July
2011 and 30 June 2014. All babies with a birth weight of <1 000 g and
who were admitted within 24 hours of birth were included. Gestational
ages were determined according to Ballard scores.
Eligible babies were identified from the NICU admission registers
and the Perinatal Problem Identification Programme database. Their
files were retrieved and relevant data were extracted into a spreadsheet
for further analysis. Survival to discharge was the main outcome
measured. SPSS version 24 (IBM Corp, USA ) was used for statistical
analysis, which involved descriptive statistics for demographic data
and a chi-squared test for categorical variables. A significance level of
p<0.05 was used.
All ELBW neonates in this unit were offered basic care, which
included oxygen supplementation, warmth, intravenous fluids,
antibiotics, expressed breastmilk feeds and total parental nutrition if
the birth weight was >500 g. Intermittent positive pressure ventilation
(IPPV) and surfactant were offered only from 2013, at the discretion of
the consultant, if birth weight was >900 g. Neonates with a birth weight
of >800 g were offered nCPAP ventilation.

Results

During the study period, 820 babies were admitted to the NICU.
Of these, 142 (17.3%) had a birth weight of <1 000 g and 141 were
admitted within 24 hours of birth. As 23 files could not be found and
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incomplete data or incorrect birth weights had been recorded for
another 13 babies, the final patient sample consisted of 105 files and
included 9 sets of twins.
The survival rate of neonates was 49.5% (Table 1). The highest
mortality rate (73.6%) was observed in neonates born at <28 weeks.
The highest survival rate (72.7%) was observed in babies with a birth
weight of >900 g
Maternal variables are shown in Table 1. The mean age of the
mothers was 26.6 years (range: 15 - 43 years). Teenage mothers
accounted for 11% of the sample and 12% were older than 35. Of the
sample, 6.1% women were described as grand multiparous mothers
(≥5 deliveries) and 28.3% as primigravid mothers.
More than two-thirds of the mothers (n=71; 71.7%) had visited
an antenatal clinic twice or more during their pregnancy, whereas
eight did not attend an antenatal clinic at all. Antenatal history was
unknown for 11 mothers. Records showed that only 18 mothers
had received antenatal steroids. Hypertensive disorders had been
recorded for approximately half the group (n=52; 52.5%), 16 of
whom were primigravid. Obstetric haemorrhagic disorders were
recorded in six cases. Of the 99 mothers, 39 (39.4%) were HIV
infected.
There was no statistical association between the survival rate
of ELBW babies and any of the maternal variables, including age,
antenatal attendance, HIV status or maternal morbidities. The six
babies born to grand multiparous women all survived; however, the
sample size was very small (p=0.90).
Neonatal outcomes in relation to neonatal variables are shown in
Table 2. Only 4 of the babies in this study were outborn. Two-thirds
of the babies (n=70; 66.7%) were delivered via caesarean section.
As determined from Ballard scores, the mean gestational age (and
associated standard deviation) across the total sample was 27.5 (1.96)
weeks (range 19 - 34 weeks). The mean gestational age in survivors
and non-survivors was 27.5 weeks and 27.3 weeks, respectively. The
overall mean birth weight was 819.1 (113.5) g (range 530 - 990 g); it
was 802.9 (126.1) g among survivors (range: 540 - 990 g) compared
with 816.7 (109.0) g (range 530 - 980 g) among the non-survivors.
A 5-minute Apgar score <7 was recorded in 21 cases (20%). The
baby who was born before arrival did not survive. More than threequarters of the neonates (n=83; 79%) were admitted within an hour
of birth; 9 babies (8.6%) were admitted after an hour or more. The
time to admission was unknown in 12.4% of cases. Of those admitted
more than an hour after birth, 4 (44.4%) did not survive.
The survival rate among neonates who received nCPAP ventilation
was 63.2% (p=0.86). Three of the four neonates who did not
receive respiratory support survived (p<0.00001). Analysis showed
an overall positive association between survival rate and respiratory
support in the form of nCPAP ventilation (p=0.005).
Six babies (5.7%) underwent surgical procedures. This included
one laparotomy for necrotising enterocolitis; however, the baby did
not survive.
The average length of stay was 25.3 days, but slightly shorter (23.7
days) in the non-survivor group. The majority of non-survivors were
early neonatal deaths (Table 3), whereas 12 babies died after one
week of life or more. One baby died within an hour of birth.
The overall mortality rate decreased with increasing gestational
age (p<0.0001) and birth weight (p<0.001) (Table 2).

Discussion

The survival rate of ELBW babies in this study was 49.5%. There
was no association between neonatal outcomes and any maternal
variables. The mode of delivery, 5-minute Apgar score and time to
admission were not associated with an increased survival rate of
ELBW neonates.
Neonates born after 28 weeks of gestation and those with a
birth weight of >900 g had better outcomes, but without statistical
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significance. The observed trend is similar to that of comparable
local studies,[8-12] in which survival rates were also reported to
improve with increasing gestational age and birth weight.
There was no association between invasive ventilatory support and
outcome (p=0.67) in our study, although a significant association was
observed between non-invasive ventilatory support and outcome
(p=0.005).
Babies born to primigravid women had a 51.7% survival rate.
A study from Iran reported a better (although not statistically
significant) survival rate among babies of very low birth weight born
to primigravid women.[13]
The survival rate of babies born to women with hypertensive
disorders was 57.7%. We hypothesised that these babies were growth
restricted, which may have contributed to the better outcomes. The
observed incidence of maternal hypertensive disorders (52.5%) was
similar to that reported from a study at the Groote Schuur Hospital
in Cape Town, SA (54%).[12]
In our study, survival rate did not appear to be significantly
associated with antenatal care or steroids. In contrast, both Velaphi
et al.[9] and Kirsten et al.[10] reported better neonatal outcomes when
antenatal care was provided. Kalimba and Ballot[11] similarly found
that antenatal steroids improved the outcome of ELBW neonates
(p=0.06). The small number of women who reportedly received
antenatal steroids (18%) may be due to poor record-keeping, which
could have affected the analysis.
A positive maternal HIV status did not increase the mortality rate
of babies in this study. This is similar to the findings of Adhikari et al.,[14]
whose study in a neonatal unit in Durban, SA, showed no difference
in the survival rate of babies born to HIV-infected and HIVuninfected women; however, only 52.8% of the babies in their cohort
had a birth weight of <1 500 g. In contrast, Kalimba and Ballot[11]
reported a significantly higher risk of death in HIV-exposed ELBW
babies (c2=16.34, p=0.003); however, HIV status was unknown for
45.9% of women in their study.
The neonatal survival rate (49.5%) found in our setting is higher
than that reported in similar studies at CMJAH[8,11] and Chris Hani
Baragwanath Hospital (CHBH).[9] However, the survival rate is lower
than what has been reported from a comparable study at Tygerberg
Hospital, where neonates were offered mechanical ventilation. It
should be noted that ELBW neonates in the study at CHBH did
not receive mechanical ventilation. The survival rate in that study
improved from 32% to 41% when patients who had died in the
labour ward before admission were excluded from the analysis.[9]
Ballot et al.[8] reported a 34.9% survival rate in ELBW neonates in
a study at CMJAH, in which patients with birth weights of >900 g
were offered nCPAP ventilation or IPPV. In a later study at the same
hospital, Kalimba and Ballot[11] reported a survival rate of 26.5% in
neonates with a birth weight of <900 g and who received nCPAP
ventilation support in a high-care unit. In a study at Tygerberg
Hospital, Kirsten et al.[10] reported a survival rate of 74.8% for ELBW
neonates who were offered intubation, surfactant and immediate
extubation, and then back-up mechanical ventilation. More than
half of the neonates in our study received nCPAP ventilation and
63.2% of these patients survived. The survival rate of the 15 babies
who received IPPV was low (33.3%), possibly because the primary
indication for IPPV is hospital-acquired infection and the majority
succumbed to overwhelming sepsis.
The survival rate seen in our study is comparable to that reported
from other resource-limited settings. For example, Sritipsukho et al.[5]
reported a survival rate of 52% among ELBW neonates who were
offered nCPAP ventilation in a study from Thailand. In a study from
Jamaica, Trotman and Lord[15] reported a survival rate of 43% among
ELBW neonates offered mechanical ventilation. In a Chinese study,
Lin et al.[16] reported a 50% survival rate among ELBW neonates
with a birth weight of >750 g admitted to tertiary NICUs where
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30 (57.7)
9 (56.3)
3 (50.0)
8 (29.6)
1 (25.0)
1 (20.0)

27 (27.3)
4 (4.0)
5 (5.0)

20 (51.3)

39 (39.4)

52 (52.5)
16 (16.2)
6 (6.06)

6 (33.3)†
3 (60.0)

15 (83.3)†
2 (40.0)

18 (18.2)
5 (5.0)

19 (70.4)
3 (75.0)
4 (80.0)

25 (48.1)
7 (43.8)
3 (50.0)

1 (50.0)

19 (48.7)

6 (75.0)†
4 (44.4)
37 (52.1)†
6 (54.5)†

3 (37.5)†
5 (55.6)
38 (53.5)†
6 (54.5)†

8 (8.1)
9 (9.1)
71 (71.7)
11 (11.1)

1 (50.0)

14 (48.3)†
36 (56.2)†
0 (0.0)
3 (50.0)
8 (88.9)†

15 (51.7)†
28 (43.8)†
6 (100.0)
3 (50.0)
10 (55.6)†

28 (28.3)
59 (59.6)
6 (6.1)
6 (6.1)
9 (9.1)

2 (2.0)

7 (63.6)
35 (49.3)†
6 (42.9)†
5 (62.5)

Demised neonates
(N=53, 50.5%), n/
(nsurvivors+ndemised) (%)*

4 (36.4)
37 (50.7)†
8 (57.1)†
3 (37.5)

Surviving neonates
(N=52, 49.5%), n/
(nsurvivors+ndemised) (%)*

11 (11.1)
68 (68.7)
12 (12.1)
8 (8.1)

*In general, nsurvivors+ndemised=nmothers, except in the case of non-singleton births, as indicated.
†Percentage calculated based on the sum of babies in the category (n
survivors+ndemised).
‡Includes spina bifida, valvular heart disease, antiphospholipid disorder and chorioamnionitis.
§Refers to history of stillbirth/neonatal death/≥3 consecutive abortions/first- or second-trimester miscarriages.

Unexplained preterm labour

Unknown
Obstetric complications
Maternal hypertensive disorders
Primigravid women with hypertensive disorders
Obstetric haemorrhagic disorders (antepartum haemorrhage/
abruptio placentae/placenta praevia)
Other‡
Poor obstetric history§

Mother’s age (years)
<18
18 - 35
>35
Unknown
Parity
Primigravida
Multigravida
Grand multigravida (≥5 pregnancies)
Unknown
Multiple pregnancies
Antenatal visit
None
1
>2
Unknown
Antenatal steroids
Yes
Unknown
HIV status
HIV-positive

Variables

Mothers
(N=99), n (%)

Table 1. Neonatal outcome in relation to maternal variables (N=105)

0.82
0.57
0.55

0.52
0.43
0.32

0.32

0.39

0.86
0.32

0.48
0.48
0.36
0.32

0.40
0.57
0.90
0.32
0.42

0.46
0.32
0.44
0.49

p-value

0.16

0.77

0.77

0.64

Overall p-value
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15 (42.9)
37 (52.9)
50 (49.5)
2 (50.0)
14 (26.4)
37 (72.5)
1 (100.0)
28 (38.9)
24 (72.7)
802.9 (126.1)
10 (47.6)
0 (0)
8 (57.1)
27 (50.0)
13 (44.8)
5 (55.6)
7 (53.8)
5 (33.3)
3 (42.9)
36 (63.2)
9 (31.0)
3 (75.0)
5 (83.3)
26.4

101 (96.2)
4 (3.8)
53 (50.5)
51 (48.6)
1 (0.9)
72 (68.6)
33 (31.4)
819.1 (113.5)
21 (20.0)
1 (1.0)
14 (13.3)
54 (51.4)
29 (27.6)
9 (8.6)
13 (12.4)
15 (14.3)
7 (6.7)
57 (54.3)
29 (27.6)
4 (3.8)
6 (5.7)
25.3

Survivors (N=52), n/(nsurvivors+nnonsurvivors) (%)

35 (33.3)
70 (66.7)

Total (N=105), n (%)

10 (66.7)
4 (57.1)
21 (36.8)
20 (69.0)
1 (25.0)
1 (16.7)
23.7

27 (50.0)
16 (55.2)
4 (44.4)
6 (46.1)

11 (52.4)
1 (100)
6 (42.9)

44 (61.1)
9 (27.3)
816.7 (109.0)

39 (73.6)
14 (27.5)
0 (0.0)

51 (50.5)
2 (50.0)

20 (57.1)
33 (47.1)

Non-survivors (N=53), n/
(nsurvivors+nnon-survivors) (%)

*Includes patients who underwent laparotomy, central line insertion in theatre and one who had surgical intervention for retinopathy of prematurity.
SD = standard deviation; IPPV = intermittent positive pressure ventilation; nCPAP = nasal continuous positive airway pressure; BiPAPP = bilevel positive airway pressure.

Mode of delivery
Normal vaginal delivery
Caesarean section
Place of birth
Inborn
Outborn
Gestational age (weeks)
<28
28 - 32
Unknown
Birth weight (g)
<900
900 - 999
Mean (SD)
5-minute Apgar score
<7
Born before arrival
Unknown
Time to admission (min)
<30
30 - 60
>60
Unknown
Respiratory support
IPPV
IPPV support before 2013
nCPAP/BiPAP
Nasal prong oxygen
None
Surgical procedures*
Average length of stay (days)

Variables

Table 2. Neonatal outcomes in relation to neonatal variables

0.58
0.51
0.86
0.80
<0.00001
0.75
0.40

0.32
0.40
0.48
0.45

0.44

0.32

0.81
0.90
0.39

0.99
0.96

0.32
1.00

0.48
0.43

p-value

0.005

0.67

0.92

0.79

0.001

<0.0001

0.33

Overall p-value
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Table 3. Time to death of non-survivors (N=53)
Time
n (%)
≤1 hour
≤24 hours
≤1 week (up to day 7 of life)
>1 week

1 (1.9)
16 (30.2)
24 (45.3)
12 (22.6)

nCPAP and mechanical ventilation were offered. These survival
rates are, however, far below the rates (≥80%) reported from betterresourced settings.[17]

Study limitations

This retrospective chart review was subject to missing data and
files. As the sample was small and not considered representative, the
results of this study cannot be generalised to the rest of the province
or country.

Conclusion

The survival rate of ELBW neonates in our study was low, similar
to the findings from comparable studies in other resource-limited
settings. Further studies are needed to investigate the perinatal
factors that could improve the survival rate of these neonates.
In addition, further studies to determine the short- and longterm outcomes of ELBW neonates across a bigger population are
recommended.
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