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Background. Periviability, defined as a gestational age of 20 0/7 to 25 6/7 weeks, is considered the limit of foetal maturity where a
reasonable chance of survival exists. The outcome of these neonates in sub-Saharan Africa is poorly described.

Objective. To describe the mortality and morbidities of periviable neonates admitted to a resource-limited public hospital in South
Africa (SA).

Methods. This was a retrospective, descriptive study performed at Tygerberg Hospital, Cape Town, SA, between January 2017 and
December 2018. Records of all periviable neonates (gestational age <27 weeks or birthweight <750 g) born at or admitted to Tygerberg
Hospital within 24 hours of birth were included.

Results. The study population consisted of 186 periviable neonates, of whom 157 (84.4%) had a gestational age <27 weeks,
101 (54.3%) weighed <750 g and 72 (38.7%) were <27 weeks and weighed <750 g at birth. Severe intrauterine growth restriction
was noted in 16% of cases. Neonatal mortality varied with gestational age. The overall survival rate was 51%, with survival
increasing with increasing gestational age. Morbidities are described according to gestational age and birthweight, and also varied with
gestational age. Most periviable neonates received comfort care or specific supportive care only, congruent with the provincial policy
guidelines.

Conclusion. This is the first study to describe survival and morbidities of neonates delivered at the periviable limit at Tygerberg Hospital,
a resource-limited public hospital in SA. Despite restricted resources and limited care, ~50% of these periviable neonates survived.
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Periviability, also known as the limit of viability, is a stage of
foetal maturity that is characterised by high rates of mortality and
severe morbidities among survivors."! The American College of
Obstetricians and Gynaecologists defines it as delivery occurring
between 20 0/7 and 25 6/7 weeks of gestation.!! However, the
definition of periviability varies between countries and facilities.**!
In the South African (SA) legislature, viability is not clearly defined,
but in the case of the State vs. Molefe, the court ruled that foetal
viability occurred at 28 weeks’ gestation.

The overall sub-Saharan neonatal mortality rate is 28 per 1 000
live births, which is much higher than the global rate of 19 deaths
per 1 000 live births. In 2015, SA had a neonatal mortality rate of
15 per1 000 live births."!

Birthweight is often used as a proxy for gestational age in SA as
many mothers do not attend antenatal clinics for early antenatal
ultrasound dating.”) Varying survival rates for neonates of extremely
low birthweight have been reported in SA, ranging from 26% for
neonates with a birthweight of less than 900 g to 56% for neonates
with a birthweight <750 g and 79% for neonates with a birthweight
of 750 - 1 250 g.1"*!

Neonates delivered during the periviable period are at risk of
significant morbidities, including respiratory distress syndrome,
necrotising enterocolitis, intraventricular haemorrhage (IVH),
periventricular leukomalacia, sepsis, retinopathy of prematurity
(ROP) and chronic lung disease, with incidences linked to gestational
age at birth.”

With just under 100 000 deliveries per annum, and a low-birthweight
rate of 14% (2014 - 2016)," the Western Cape public health sector’s
resources are strained. In 2014, Tygerberg and Groote Schuur
hospitals, the provincial academic hospitals, developed a protocol
to standardise the postnatal interventions for periviable preterm
infants."!! According to this protocol, periviability is defined as
neonates delivered at a gestational age of <27 weeks or a birthweight
of <750 g to allow for optimal care being available to the most viable
babies.

This study aimed to describe the survival rate and common
neonatal morbidities in neonates delivered at the limit of
periviability, as defined by the Western Cape periviability guidelines
(i.e. <27 weeks gestational age or a birthweight of <750 g).

Methods

This was a retrospective, descriptive study performed at Tygerberg
Hospital, a resource-constrained, public hospital in Cape Town, SA,
from January 2017 to December 2018.

Records of all neonates born at Tygerberg Hospital, or transferred
to the facility within 24 hours of birth, at a gestational age <
27 weeks or a birthweight <750 g were included in the analysis.
Neonates with lethal congenital anomalies or for whom records
were missing wereexcluded. Data were extracted from an existing
neonatal database.

The following definitions were used for neonatal morbidities:
 neonatal respiratory distress syndrome - respiratory distress
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symptoms and signs and X-ray findings in keeping with surfactant
deficiency!!?!

« patent ductus arteriosus (PDA) - diagnosed by echocardiography
or clinical symptoms!"?!

« early-onset sepsis — a positive blood culture or C-reactive protein
level >10 mmol/L within the first 72 hours of life**!

 nosocomial sepsis — a positive blood culture or C-reactive protein

level >10 mmol/L after 72 hours of life'*

necrotising enterocolitis — as per the Bell’s criteria'®

chronic lung disease — respiratory support at 36 weeks’ corrected

gestational age!'”

o ROP - graded according to the International Committee for the
Classification of Retinopathy of Prematurity!'®

« IVH - graded according to Papile’s classification.

[19]

Levels of supportive care were referenced from the Western Cape
periviability protocol and were defined as follows:!

« comfort care — every effort would be made to increase the neonate’s
comfort, decrease pain and distress, and maintain dignity
and humanity while avoiding all painful and uncomfortable
procedures; includes the provision of oxygen via nasal prongs,
intravenous fluids and antibiotics

specific life-supportive care — attention to comfort, pain, dignity
and humanity while providing specific support measures,
including provision of oxygen via nasal prongs, caffeine and one
dose of surfactant but excluding mechanical ventilation and life-
prolonging care

life-prolonging care - offered to neonates with a gestational age
227 weeks and a birthweight >800 g and includes specific life-
supportive measures and mechanical ventilation.

Statistical analysis

Descriptive data are presented as means and associated standard
deviations (SDs) and numbers and frequencies. Student’s ¢-test and
chi-squared (y?) tests were used to compare variables related to
maternal and neonatal demographics (administration of antenatal
steroids; mode of delivery; birthweight; resuscitation at delivery; and
admission temperature) and neonatal clinical variables (gestational age;
administration of surfactant; nosocomial sepsis; ROP; IVH) between
survivors and non-survivors. The software package STATA (Stata
Corp. 2015, College Station, TX: Stata Corp LL) was used for statistical
analysis. A p-value <0.05 was considered statistically significant.

Ethical considerations

The study was approved by the Stellenbosch University Health
Research and Ethics Committee (ref. no. S19/10/238). As this study
was retrospective, a waiver of consent was granted. The research
was conducted in accordance with Declaration of Helsinki (World
Medical Association).

Results
Demographics of study population
Between January 2017 and December 2018, 1 556 neonates of very
low birthweight were admitted to the neonatal service at Tygerberg
Hospital. Of these patients, 186 (12%) were at the limits of viability
(Table 1), with 157 neonates (84.4%) at <27 weeks gestational age,
101 (54.3%) weighing <750 g and 72 (38.7%) being both <27 weeks
and weighing <750 g at birth. Of the total study population, eight
neonates (4.3%) were delivered at peripheral hospitals and admitted
to Tygerberg within 24 hours.

Most pregnancies were dated by early ultrasound, with only
one-fifth requiring dating by postnatal foot length measurements

(Table 1). As shown in Table 1, almost all of the HIV-positive
mothers were on antiretroviral treatment. Very few mothers who
tested positive for syphilis had been adequately treated prior to
delivery. Although most mothers (72%) had received antenatal
steroids, 23% had received only one dose.

Approximately one-third of neonates were hypothermic at
admission (12% with a body temperature <36°C; 23% with a
body temperature of 36.0 - 36.5°C). Resuscitation at delivery was
required by most neonates (Table 1) and included intermittent
positive pressure ventilation (8%), continuous positive air pressure
ventilation (43%) and cardiopulmonary resuscitation (8%). All
but two patients required respiratory support upon admission
in the form of oxygen via nasal prongs, humidified high-flow or
continuous positive air pressure for a duration of 40.4 (27.4) days.
Sixteen patients (9%) required admission to the neonatal intensive
care unit owing to nosocomial sepsis (40%) and respiratory distress
syndrome (34%).

Morbidities
Maternal and neonatal characteristics, together with neonatal
morbidities, are shown according to gestational age at birth in

Table 1. Demographic characteristics of the study population

Characteristic n (%)

Maternal characteristics (N=169)
Attended antenatal care 116 (68.6)
HIV-positive status 41 (24.2)
HAART treatment (N=41) 36 (87.8)
RPR-positive status 4(2.4)
Maternal syphilis treatment (N=4) 1(25.0)
Hypertensive disorder 87 (51.5)
Received antenatal steroids 134 (79.3)
Received magnesium sulphate 58 (34.3)
Delivery by caesarean section 90 (53.3)
PPROM > 18 hours 19 (11.2)
Multiple pregnancies 17 (10.1)

Neonatal characteristics (N=186)
Male 87 (46.8)
Gestational age (weeks), mean (SD) 26.2 (1.29)
Gestational age determined via early ultrasound 114 (67.5)
Gestational age via postnatal foot length 36 (21.3)
Birthweight (g), mean (SD) 773 (125)
Birthweight <10th percentile 46 (24.7)
Head circumference at birth (cm), mean (SD) 23.84 (1.5)
Head circumference at birth <10th percentile 28 (15.3)
Outborn (peripheral hospital) 8 (4.7)
Apgar score at 1 min, median (IQR) 6(3-8)
Apgar score at 5 min, median (IQR) 8(6-9)
Resuscitation 168 (91.8)
Admission temperature (°C), mean (SD) 35.3(1.34)
Respiratory support 184 (99.5)
Admission to NICU 16 (8.7)
Survival 95 (51.1)
Transferred to another facility* 56 (58.9)
Discharged home* 39 (41.0)

*Calculated with denominator as neonates that survived.

HAART = highly active antiretroviral therapy; IQR = interquartile range;
NICU = neonatal intensive care unit; PPROM = preterm premature rupture of
membranes; RPR = rapid plasma reagin; SD = standard deviation.
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Table 2. Respiratory distress syndrome was the most common cause
of morbidity, decreasing as gestational age increased.

Surfactant was administered more often to older neonates, but
with decreasing need after 28 weeks’ gestational age. ROP screening
was performed in 93% of survivors(n/N=88/91): 30 (32%) had ROP
stage 0 - 1 and 49 (62%) had stage 2 - 3; no records were available
for nine of the neonates, despite having been screened. Cranial
ultrasound screens were performed in 124 (69%) of the neonates,
with 114 (92%) found to have grade 0 - 2 IVH and 10 (8%) with
grade 3 - 4IVH.

Maternal and neonatal demographics, together with neonatal
morbidities, are shown according to birthweight in Table 3.

Survival and mortality
The overall survival rate was 51% (1n=95), of whom 39 (41%) were
discharged home and the rest transferred to other medical facilities

for continued care. The mean (SD) length of hospitalisation for
neonates who were discharged home was 91.2 (63.7) days, whereas
neonates who were transferred elsewhere were hospitalised at
Tygerberg Hospital for 55.7 (16.7) days. Death occurred at a mean
(SD) age of 12.1 (38.7) days.

Mortality rate decreased, as expected, with increasing gestational
age, despite a birth weight <750 g (i.e. severe intrauterine growth
restriction (IUGR) as categorised by the Intergrowth-21st
Consortium’s reference standards).?”

Significant differences (p<0.05) were found between survivors
and non-survivors maternal and neonatal demographic
characteristics with regard to antenatal steroid administration, mode
of delivery, birthweight, resuscitation at delivery and admission
temperature (Table 4). Significant differences (p<0.05) were found
for survivors’ and non-survivors’ neonatal clinical variables with
regard to gestational age, birthweight <10th centile for gestational

Table 2. Demographic characteristics and morbidities for periviable neonates according to gestational age

Gestational age (weeks)

23,1 (%) 24,n (%) 25,1 (%) 26, 1 (%) 27, n (%) 28, n (%) 29, n (%) 30, n (%)
Variables (N=1) (N=12) (N=36) (N=81) (N=27) (N=18) (N=7) (N=4)
Maternal characteristics
Received antenatal steroids 1 (100) 5 (42) 22 (61) 56 (69) 21 (78) 18 (100) 7 (100) 4 (100)
Received magnesium sulphate 1 (100) 3 (25) 14 (39) 20 (25) 8 (30) 8 (44) 2 (29) 2 (50)
Caesarean section 0 2(17) 9 (25) 28 (35) 24 (89) 18 (100) 5(71) 4 (100)
Neonatal characteristics
Male 1 (100) 4(33) 14 (39) 48 (59) 9 (33) 6 (33) 3 (43) 2 (50)
Birthweight (g), mean (SD) 590.0 640.4 (78.1) 781.4(98.2) 859.0(102.0) 667.4(79.7) 683.8(72.1) 687.1(89.5) 697.5(57.3)
Birthweight <10th percentile 0 1(8) 0 (0) 1(1) 16 (59) 17 (94) 7 (100) 4 (100)
Head circumference at birth 20 22.6 (1.5) 23.5(1.6) 24.3 (1.3) 23.5(1.6) 23.6 (0.9) 23.7 (1.0) 24.5 (1.2)
(cm), mean (SD)
Head circumference at birth 0 1(8) 1(3) 0(0) 9 (33) 8 (44) 6 (86) 3 (75)
<10th percentile
Apgar score at 1 min, median 5.0 4(2-7) 4(2-7) 7(3-8) 5(3-8) 6(4-8) 3(2-8) 8 (7.5-8.5)
(IQR)
Apgar score at 5 min, median 7.0 6(5-8) 7(4-8) 8(6-9) 8(6-9) 8(7-9) 8(2-9) 9(9-9)
(IQR)
Resuscitation 1 (100) 10 (83) 32 (89) 75 (93) 25 (93) 17 (94) 5(71) 4 (100)
Admission temperature (°C), 32.3 34.6 (1.2) 34.8 (1.7) 35.5(1.2) 35.2 (1.3) 35.3 (0.9) 35.7 (0.9) 34.7 (0.9)
mean (SD)
Neonatal morbidities
Respiratory distress syndrome 1 (100) 6 (50) 35(97) 74 (91) 23 (85) 17 (94) 5(71) 2 (50)
Surfactant 0 0(0) 6(17) 33 (41) 10 (37) 4(22) 1(14) 0
Pneumothorax 0 0(0) 0 2(2) 1(4) 1(6) 0 0
Patent ductus arteriosus 0 1(8) 3(8) 10 (12) 0 3(17) 0 0
PDA treatment 0 1(8) 2 (6) 7 (14) 0 2(11) 0 0
Early-onset sepsis 0 0 0 1(1) 1 (4) 1(6) 0 0
Nosocomial sepsis 0 1(8) 9 (25) 20 (25) 16 (59) 9 (50) 1(14) 2 (50)
Necrotising enterocolitis 0 1(8) 3(8) 4 (5) 4(15) 0 0 1 (25)
Chronic lung disease 0 1(8) 0 4 (5) 0 0 1(14) 0
NICU admission 0 1(8) 2 (5) 10 (12) 1(4) 2 (11) 0 0
Survival 0 2(17) 10 (28) 47 (58) 13 (48) 14 (78) 5(71) 4 (100)
ROP (N=79)* Stage0-1 0 0 2 (6) 11 (37) 7 (23) 4(13) 3 (10) 3(10)
Stage2-3 0 2 (4) 5(11) 24 (51) 6(13) 9(19) 12) 0
Interventricular Grade0-2 - 4(33) 16 (44) 54 (67) 17 (63) 14 (77) 6 (86) 3 (75)
haemorrhage Grade3 -4 - 1(8) 0 6 (74) 1(4) 1(5) 0 1(25)
(N=124)

IQR = interquartile range; NICU = neonatal intensive care unit; PDA = patent ductus arteriosus; ROP = retinopathy of prematurity; SD = standard deviation.

*Although 88 neonates were screened for ROP, only 79 records were available for analysis.
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Table 3. Demographic characteristics and morbidities for periviable neonates according to birthweight categories

Birthweight, n (%)
<550 g 551-650¢g 651-750¢g 751-850¢g >851
Characteristics (N=5) (N=21) (N=75) (N=34) (N=5
Maternal characteristics
Received antenatal steroids 3 (60) 18 (86) 59 (79) 24 (71) 30 (59)
Received magnesium sulphate 2 (40) 9 (43) 29 (39) 8 (24) 10 (20)
Caesarean section 2 (40) 15 (71) 47 (63) 13 (38) 13 (25)
Neonatal characteristics
Male 1 (20) 7 (33) 28 (37) 15 (44) 36 (71)
Gestational age (wks), mean (SD) 26.4 (2.3) 26.7 (1.5) 26.4 (1.6) 25.7 (0.4) 25.8 (0.4)
Birthweight <10th percentile 4 (80) 17 (81) 25 (33) 15 (44) 36 (71)
Head circumference at birth (cm), mean (SD) 21.6 (1.8) 23.0 (1.5) 23.4(1.2) 23.7 (1.0) 25.0 (1.3)
Head circumference at birth <10th percentile 4 (80) 9 (43) 15 (20) 0 (0) 0 (0)
Apgar score at 1 min, median (IQR) 2(2-3) 6(4-8) 5(3-8) 6(4-8) 6(3-8)
Apgar score at 5 min, median (IQR) 5(4-7) 7(6-9) 8(6-9) 8(7-9) 8(6-9)
Resuscitation 3 (60) 19 (91) 67 (89) 32 (94) 48 (94)
Admission temperature (°C), mean (SD) 36.1 (0.8) 34.8 (1.3) 35.2 (1.4) 35.3 (1.4) 35.4 (1.0)
Neonatal morbidities
Respiratory distress syndrome 2 (40) 18 (86) 63 (84) 32 (94) 48 (94)
Surfactant required 0 2 (10) 17 (23) 16 (47) 19 (37)
Pneumothorax 0 0 1(1) 0 3(6)
Patent ductus arteriosus 0 0 6(8) 3(9) 8 (16)
Early-onset sepsis 1(20) 0 1(1) 0 1(2)
Nosocomial sepsis 0 12 (57) 23 (31) 10 (29) 12 (24)
Necrotising enterocolitis 0 2 (10) 7 (9) 1(3) 3(6)
Chronic lung disease - 0 2 (3) 3(9) 1(2)
NICU admission 0 1(5) 4 (5) 4(12) 7 (14)
Survival 0 11 (52) 37 (49) 16 (47) 31 (61)
ROP (N=79)* Stage 0 - 1 0 6 (20) 16 (53) 2(7) 6 (20)
Stage 2 - 3 0 2 (4) 20 (43) 12 (26) 13 (28)
Interventricular haemorrhage Grade 0 -2 0 13 (11) 47 (41) 22 (19) 32 (28)
(N=124) Grade 3 - 4 0 2 (20) 2 (20) 3 (30) 3 (30)

IQR = interquartile range; NICU = neonatal intensive care unit; ROP = retinopathy of prematurity; SD = standard deviation.

*Although 88 neonates were screened for ROP, only 79 records were available for analysis.

age, head circumference <10th centile for gestational age, surfactant
administration, nosocomial sepsis, all grades of ROP and IVH
grade 0 - 2 (Table 4). A larger number of non-survivors (n=34;
69%) than survivors (n=20; 21%) received surfactant, suggesting
that non-survivors may be sicker and more unstable neonates. All
neonates who developed pneumothorax were on humidified high-
flow oxygen and continuous positive air pressure ventilation.

Allocation of care

Supportive care was allocated according to the guidelines of the
Western Cape periviability protocol. Most neonates (77%) were
allocated supportive care within the first 2 days of life. Of the
neonates <27 weeks, 56% and 25% received comfort and specific
supportive care, respectively. Of the infants with birthweights <750 g, 60%
and 17% received comfort and specific supportive care, respectively,
with 1% receiving life-prolonging care (Table 5).

As per institutional protocol, the level of care should be reviewed
every two weeks and be adjusted according to current weight,
corrected gestational age and expected prognosis of the patient. Fifty
neonates’ supportive care plans were reassessed after approximately
3 weeks: 80% were escalated to life-prolonging care while 16%

Allocation at Allocation change Allocation change
2.1+4.7 days of life, 20.9£16.5 days 41.7+50.2 days
90 — n=143 after initial allocation, after Review 1,
80 | n=50 n=4
70 —
60 —
. 50—
X
40 —
30 H
20
10 - I I
0

First allocation* Review 1* Review 2*

M Comfort care Specific measures Life prolonging care

Fig. 1. Changes in supportive care during hospitalisation of periviable neonates.
First allocation was close to birth of the neonate. Level of care was adjusted at
subsequent reviews. Periods are indicated as means (with standard deviations).
*Allocation at 2.1 (4.7) days of life (n=143).

"Allocation of care changed 20.9 (16.5) days after initial allocation(n=50).

* Allocation changed 41.7 (50.2) days after first review (n=4).
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Table 4. Demographic and clinical variables for surviving and non-surviving periviable neonates

All, n (%)

Survivors, n (%) Non-survivors, n (%)

Characteristics (N=186) (N=95) (N=91) p-value
Maternal characteristics
Booked 116 (62) 54 (57) 62 (68) 0.093
HIV-positive status 41 (22) 18 (19) 23 (25) 0.324
Antiretroviral therapy 36 (19) 16 (17) 20 (22) 0.390
RPR-positive status 4(2) 1(1) 3(3) 0.328
Maternal syphilis treatment 1(25) 0 (0) 1(1) 0.089
Hypertensive disorder 87 (47) 48 (50) 39 (43) 0.340
Received antenatal steroids 134 (72) 77 (81) 57 (62) 0.004
Received magnesium sulphate 58 (31) 32 (34) 26 (29) 0.464
Outborn 8 (4) 2(2) 6(7) 0.099
Caesarean section 90 (48) 56 (58) 34 (37) 0.004
PPROM 19 (39) 12 (13) 7(8) 0.268
Multiple pregnancies 34 (18) 14 (15) 20 (22) 0.219
Neonatal characteristics
Male 87 (47) 41 (43) 46 (50) 0.339
Gestational age (wks), mean (SD) 26.1 (1.29) 26.6 (1.3) 25.7 (1.1) <0.001
Birthweight (g), mean (SD) 773.7 (125.5) 796.9 (121.9) 749.5 (125.3) 0.009
Birthweight <10th percentile 46 (25) 30 (32) 16 (18) 0.027
Head circumference at birth (cm), mean (SD) 23.8 (1.5) 24.0 (1.4) 23.6 (1.6) 0.075
Head circumference at birth <10th percentile 28 (15) 20 (21) 8(9) 0.025
Apgar score 1 min, mean (SD)* 5.4 (2.5) 6.2 (2.2) 4.6 (2.7) <0.001
Apgar score 5 min, mean (SD)* 7.2(2.2) 8.0 (1.6) 6.4 (2.4) <0.001
Resuscitation 168 (90) 92 (96) 76 (83) 0.003
Temperature at admission (°C), mean (SD) 35.3 (1.3) 35.5 (1.0) 35.0 (1.5) 0.016
Neonatal morbidities
Surfactant 54 (29) 20 (21) 34 (69) <0.001
Respiratory distress syndrome 163 (88) 81 (85) 82 (90) 0.304
Pneumothorax 4(2) 4(4) 0(0) 0.054
Patent ductus arteriosus 17 (9) 12 (13) 5(5) 0.058
Early-onset sepsis 3(2) 2(2) 1(1) 0.577
Nosocomial sepsis 57(8) 41 (43) 16 (18) <0.001
Necrotising enterocolitis 13 (7) 8(8) 5(5) 0.491
Chronic lung disease 6(3) 5(5) 1(1) 0.113
ROP Stage 0 - 1 30 (34) 29 (30) 1(1) <0.001
(N=79)" Stage 2 - 3 47 (253) 45 (47) 29 (32) 0.037
Interventricular haemorrhage Grade 0 - 2 114 (92) 88 (93) 26 (29) <0.001
(N=124) Grade 3 - 4 10 4 (4) 6(7) 0.369

PPROM = preterm premature rupture of membranes; ROP = retinopathy of prematurity; RPR = rapid plasma reagin; SD = standard deviation.
*Medians converted statistically to means to allow comparison for survivors and non-survivors (see Wan et al.’?").

TAlthough 88 neonates were screened for ROP, only 79 records were available for analysis.

were downgraded to comfort care only. Four neonates’ care plans
were reviewed after approximately 6 weeks, with three of the plans
changed to comfort care only (Fig. 1).

Of the 94 patients who were allocated to receive comfort care
only, 84 (89%) received intermittent positive pressure ventilation
at resuscitation before being placed on respiratory support in the
neonatal ward. Thirty-nine neonates (21%) received surfactant while
allocated to comfort care only, despite not qualifying for surfactant
administration as per the Western Cape periviability guidelines.

Discussion

This is the first study to describe the short-term morbidities and
survival of periviable neonates (defined as a gestational age of
<27 weeks or birthweight <750 g) admitted to a resource-limited
public hospital in Cape Town, SA. Neonatal mortality varied with

gestational age, as expected. Birthweight-related survival seemed
to be dependent on weight appropriateness rather than absolute
weight.

In this study, the survival rate, according to gestational age, was
lower than that found in studies from Thailand and Turkey.?"?! In
the current study, the use of antenatal steroids, caesarean section,
birthweight, resuscitation and temperature at admission were
associated with survival, similar to the findings of another study.”’!
Sex was not found to influence survival, in contrast to findings from
a Californian study which found that female neonates had better
outcomes.?*!

In the current study, respiratory distress syndrome was common,
similar to what was found in Turkish and Chinese studies.?2?
Chronic lung disease was uncommon in this study, in contrast to
many international studies, one of which found that the incidence
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Table 5. Supportive care given to periviable neonates

Viability indicator None assigned, n (%) Comfort care,* n (%) Specific supportive care, n (%) Life-prolonging care,* n (%)
Gestational age
23 wks (N=1) 0 1 (100) 0 0
24 wks (N=12) 0 10 (83) 2(17) 0
25 wks (N=36) 7 (19) 24 (67) 5 (14) 0
26 wks (N=81) 22 (27) 35 (43) 22 (27) 2(2)
27 wks (N=27) 4 (15) 13 (48) 8 (30) 2(2)
28 wks (N=18) 5(28) 5(28) 8 (45) 0
29 wks (N=7) 0 5(71) 2 (29) 0
30 wks (N=4) 2 (50) 1(25) 1(25) 0
Birthweight
<550 g (N=5) 0 5(100) 0 0
551-650 g (N=21) 3 (14) 11 (52) 6 (29) 1(5)
651 - 750 g (N=75) 12 (16) 43 (57) 19 (25) 1(1)
751-850 g (N=34)  5(14.7) 15 (44) 12 (35) 2(21)
>851 g (N=51) 20 (39) 20 (39) 11 (22) 0

*Every effort made to increase the neonate’s comfort, decrease pain and distress, and maintain dignity and humanity while avoiding all painful and uncomfortable procedures.
As above while providing specific support measures but excluding mechanical ventilation.

As above, as well as including mechanical ventilation.

may be as high as 44.2% in periviable neonates.!'"”’ This may be due
to the use of less invasive strategies for ventilation and surfactant
administration in the current study population, as well as the higher
mortality rate seen, owing to the application of the Western Cape
Department of Health protocol for periviable preterm neonatal care.

Very few neonates were treated for PDA in the current study.
Neonates at Tygerberg are not routinely screened for PDA, in
contrast to many international institutions,"® owing to a lack of
resources and the large number of low-birthweight neonates being
admitted. The liberal use of antenatal steroids and administration
of surfactant may also have contributed to the low incidence of
symptomatic PDA.

Necrotising enterocolitis was common in our study. This is similar
to findings from studies from other resource-restricted settings,*’
but contrary to those from developed countries.'” This may be
explained by the use of breastmilk only in this population group
(the practice at Tygerberg Hospital is to feed only mother’s milk or
donor-expressed breastmilk to neonates with a gestational age of <32
weeks and a birthweight of <1 200 g) and also the high mortality in
the cohort.

The prevalence of ROP was low in this study, despite a relatively
high screening rate. This is similar to findings from a Turkish study,
which showed a prevalence of 24.4% for stage 2 ROP in periviable
neonates.'?”’ However, the prevalence reported in the current study is
much lower than that of an earlier SA and Kenyan study (30.3% and
41.7%, respectively).!s2¢!

Cranial ultrasound screening was performed in many neonates in
the study and IVH was often detected, albeit of a low grade. A study
from Nigeria showed a lower prevalence of IVH in neonates of very
low birthweight."! This could be due to the higher survival rate of
neonates in SA compared with the rest of sub-Saharan Africa.

The decision whether to treat or not to treat neonates delivered
at the limit of periviability in developing (resource-constrained)
countries is difficult. Generally accepted prognostic factors, such
as birthweight, sex, plurality of birth and exposure to antenatal
corticosteroids, are often superseded by challenges of limited

resources, lack of neonatal training, cost of care and different
ethical or cultural considerations. In addition, most doctors in
less-developed countries rank quality of life and suffering as more
important than economic burden and legal considerations.?”
Providing care to infants like these leads to the increased use of
already-constrained human and institutional resources at a high
financial cost, with possible poor neurodevelopmental outcomes,
poor long-term quality of life for survivors and additional burden
to the family and healthcare facilities. Ongoing ethical concerns are
the dilemmas of distributive justice versus beneficence and non-
maleficence in the face of resource constraints in these countries.

Being from an upper middle-income country with limited resources,
the public health sector in SA must ration health resources when
treating infants born at a periviable gestational age. A balance must be
achieved between improving outcomes with improved neonatal care
for periviable neonates, using restricted resources judiciously and the
unknown neurodevelopmental outcome of these patients.

Study limitations

The limitations of the study are related to its retrospective nature,
which limited the accuracy of some of the neonatal outcome data.
With the small size of the study population, absolute numbers in
the respective categories of gestational age and birthweight were
also small, compromising the generalisability of the findings. No
long-term neurodevelopment follow-up was performed for these
neonates.

Conclusion

This is the first study to investigate the survival and morbidities of
neonates delivered at the limits of periviability at Tygerberg Hospital,
a resource-constrained public hospital in Cape Town, SA. Despite
limited resources and care, nearly 50% of the neonates born at <27
weeks or at a birthweight of <750 g survived. Higher survival was
observed among neonates who were growth appropriate for gestational
age. Further research is required on the outcome of periviable infants,
especially with regard to neurocognitive development.
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