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Background: Initiation or withholding life support at birth on infants born prematurely near the limit of
viability is not an easy decision, with wide variation in practice around the world. Our aim was to review
the outcome of preterm infants born near the limit of viability at 23e25 weeks gestation in our insti-
tution, with regard to resuscitation decision, survival, and major outcome measures.
Methods: We included all live newborn infants born prematurely at 23e25 weeks gestation at King Faisal
Specialist Hospital and Research Centre from January 2006 to December 2015. We collected data on
resuscitation decisions, survival, and major neonatal morbidities such as severe brain injury, severe
retinopathy of prematurity, and bronchopulmonary dysplasia.
Results: Between January 1, 2006 and December 31, 2015, 97 infants with a gestational age (GA) of 23e25
weeks gestation were admitted; 23, 42, and 32 infants were born at 23, 24, and 25 weeks gestation,
respectively. At 23 weeks gestation, full support was initiated in 87% of patients and later on support was
withheld in 17.4% of patients, finally 13% of patients survived to discharge. At 24 weeks, full support was
initiated in 97.6% of patients, then withheld in 7.1% of patients, and ultimately 59.5% survived. At 25
weeks, full support was initiated in 93.8% of patients, then withheld in 15.6% of patients, and ultimately
62.5% survived. In terms of survival with and without the three major neonatal morbidities, at 23 weeks
gestation, no infant survived without any morbidity as compared to 7.1% and 28.1% at 24 and 25 weeks,
respectively. The incidence of survival with 1 major morbidity was 8.7%, 30.9%, and 34.4% at 23, 24, and
25 weeks, respectively, the incidence of survival with 2 major morbidities was 0%, 19%, and 0% at 23, 24,
and 25 weeks, respectively, and the incidence of survival with 3 major morbidities was 4.3%, 2.4%, and 0%
at 23, 24, and 25 weeks, respectively.
Conclusion: In our patient cohort, survival and survival without major neonatal morbidity were very low
at 23 weeks gestation, but it improved gradually as gestational age advanced.

© 2020 Publishing services provided by Elsevier B.V. on behalf of King Faisal Specialist Hospital &
Research Centre (General Organization), Saudi Arabia. This is an open access article under the CC BY-NC-

ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The decision to initiate or withhold life support in infants born
near the limit of viability is a hard decision. [1e3]

Although the prognosis is affected by many factors such as by
birth weight, gender, multiple pregnancy, and exposure to
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antenatal steroids [3e5], many recommendations about resusci-
tation are made solely on gestational age (GA) at birth [2,3,6e11].

In a systematic review of 31 international guidelines for resus-
citation decisions of extremely preterm infants, there was a
considerable disparity in the recommendations between different
countries. In general, most guidelines supported comfort care only
at 22 weeks’ GA and active care at 25 weeks’ GA [12]. Nevertheless,
at 23 and 24weeks of gestation, the recommendations ranged from
comfort care to individualized care to routine active treatment
[12,13].

In the United States, a consensus statement by the American
College of Obstetricians and Gynecologists, recommended all
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measures of neonatal and obstetric care to be considered at 23
weeks of gestation, but no firm recommendation was given for
active treatment; however, at 24 weeks of gestation, active treat-
ment was recommended [13,14].

In Saudi Arabia, the religious ruling is “if an infant is born at less
than six lunar months (177 days, 25 weeks and 2 days), resuscita-
tion can be offered if deemed beneficial as decided by two
specialized physicians” (fatwa # 231) on March 6, 2008 [15].

The aim of our study is to review the outcome of preterm infants
born near the limit of viability at 23e25 weeks’ gestation in our
institution with regard to resuscitation decision, survival, and ma-
jor outcome measures.

2. Methods

Following approval from the Research Ethics Committee of King
Faisal Specialist Hospital and Research Centre (KFSH&RC), we
collected data on all live newborn infants born prematurely at
23e25 weeks’ gestation at the KFSH&RC, from January 1, 2006 to
December 31, 2015. All infants were included even if they hadmajor
congenital anomalies. Infants were identified from the NICU data-
base and delivery room logbook; the medical records of the
mothers were reviewed for documented resuscitation decisions
based on the GA at birth. Then the medical records of the infants
were reviewed to assess the resuscitation decision at birth as
documented in the medical chart.

For all infants, we collected the following demographic data:
maternal history, maternal age, parity, use of antenatal steroids,
gestational age, birth weight, sex, mode of delivery, and Apgar
score. The mortality rate was calculated based on the GA for all
infants. In survivors, we collected data on major complications of
prematurity such as intraventricular hemorrhage (IVH), periven-
tricular leukomalacia (PVL), bronchopulmonary dysplasia (BPD),
and severe retinopathy of prematurity (ROP). We chose these
morbidities as they were shown to be independently correlated
with the long-term outcome at 18 months and 5 years in very low
birth weight infants in two large studies [16,17].

2.1. Definitions

Active treatment: Infants will be considered to have received
active treatment if they received any of the following interventions:
ventilatory support (invasive or noninvasive), tracheal intubation,
surfactant therapy, chest compressions, or epinephrine.

Comfort care: Infants will be considered to have received com-
fort care only if it was documented in the medical chart that “no
resuscitation” decision was made and he/she did not receive any of
the treatments described above at or after birth.

Withholding of active care: If the infant received active care at
birth, but because of major complication, themanagement goal was
shifted to only comfort care without active treatment or cardio-
pulmonary resuscitation and such a decision was documented in
the medical chart.

GA was determined from the last menstrual period and/or early
ultrasound scan. Small for GAwas considered as birth weight <10th
percentile for age, according to the United States Vital Statistics
natality data sets for 2001 and 2002 [18]. IVH was diagnosed with
cranial ultrasound scanning performed during the NICU stage,
Papile’s classification was utilized [19]. PVL denotes periventricular
echogenicity on cranial ultrasound scan. Severe brain injury was
defined as Papile’s grade 3 and 4 IVH and PVL. ROP was defined
using the International Classification of ROP [20]. Severe ROP was
defined as unilateral or bilateral disease of stage 4 or 5, or the
receipt of retinal therapy in at least 1 eye. BPD was defined as the
need for supplemental oxygen at 36 weeks corrected age [21].
3. Statistical analysis

Outcome measures were evaluated by using descriptive anal-
ysis. Continuous variables were reported as mean and range; cat-
egorical variables were reported as percentages.

4. Results

Between January 1, 2006 and December 31, 2015, 97 infants
with GA of 23e25 weeks were admitted, demographic data are as
shown in Table 1.

4.1. Resuscitation decisions and survival

23weeks:Out of 23 infants born at 23weeks gestation, 5 infants
were diagnosed with major congenital anomalies (21.7%); full
support was initiated at birth to 20/23 (87%) infants, while 3 infants
received only comfort care; later on, intensive support was with-
held on 4 more infants (17.4%) because of poor clinical condition or
major brain hemorrhage and they eventually died. Out of the
remaining 16 infants, 13 passed away and 3 (13%) infants survived
to hospital discharge.

24 weeks: Out of 42 infants born at 24 weeks gestation, 6
(14.3%) were diagnosed with major congenital anomalies; another
2 infants (5%) had very early rupture of membranes at 18 and 20
weeks gestation. One infant received comfort care only at birth,
while the remaining 41 infants (97.6%) received full support; later
on support was withheld for 3 more infants. Twenty-five infants
(59.5%) survived to hospital discharge.

25weeks: Thirty-two infants were born at 25weeks gestation, 7
infants (21.9%) were diagnosed with major congenital anomalies
and 2 other infants (6.3%) had very early rupture of membranes at
18 weeks gestation. Two infants received comfort care only at birth
and in 5 other infants support was withheld later in the NICU.
Twenty infants (62.5%) survived to hospital discharge.

4.2. Neonatal morbidities

Severe brain injury was diagnosed in 5 (21.7%) infants, 9 (21.4%),
and 9 (28.1%) infants born at 23, 24, and 25 weeks gestation,
respectively. Retinal therapy for severe ROP was done in 1 (4.3%), 7
(16.6%), and 2 (6.3%) infants born at 23, 24, and 25 weeks gestation,
respectively; all of these infants had grade 3 ROP, none was diag-
nosed with grade 4 or 5 ROP. BPD was diagnosed in 3 (13%), 22
(52.4%), and 10 (31.3%) infants born at 23, 24, and 25 weeks
gestation, respectively.

Survival with and without the three major neonatal morbidities
at GA is shown in Table 2.

5. Discussion

In our single center study, resuscitation decisions, survival, and
major neonatal morbidities were reported for infants born near the
limit of viability. Survival rate was very low at 23 weeks gestation,
but it improved as GA advanced. The very low survival rate at 23
weeks could reflect our NICU staff’s attitude and treatment goals
during this period [15,22]. At this gestational age, 13% of those in-
fants received comfort care only at birth and in another 17% of in-
fants active care was withheld.

With regard to major short-term neonatal morbidities, there
was a marked improvement in survival with less morbidities as GA
advanced, for example, survival with one or no morbidity at 25
weeks gestation was 62.5% compared to 8% only at 23 weeks.

In our patient cohort, there was a high incidence of major
congenital anomalies, small for GA and very early previable rupture



Table 1
Demographic data of the study participants.

Variable GA: 23 weeks
N ¼ 23

GA: 24 weeks
N ¼ 42

GA: 25 weeks
N ¼ 32

GA 23 þ 3 (SD 2) 24 þ 3 (SD 2.3) 25 þ 3 (SD 1.9)
BW Mean 578 (SD 99)

Range 420-760
Mean 665 (SD 110)
Range 480-1020

Mean 748 (SD 175)
Range 400-1090

Male 16 (70%) 24 (57.1%) 14 (43.7%)
Small for age 0 1 (2.4%) 4 (16%)
Congenital anomalies 5 (21.7%) 6 (14.3%) 7 (21.9%)
Antenatal steroids 16 (70%) 34 (81%) 24 (75%)
CS 4 (17.3%) 15 (35.7%) 19 (59.3%)
Active treatment 20 (87%) 41 (97.6%) 30 (93.8%)
Comfort care 3 1 2
Support withheld 4 3 5
Survived 3 (13%) 25 (59.5%) 20 (62.5%)

Value between brackets indicates the percentage, unless otherwise specified.
GA: gestational age, N: number, BW: birth weight, CS: caesarean section, SD: standard deviation.

Table 2
Survival with major neonatal morbidities at gestational age, number (percentage).

GA 23 weeks 24 weeks 25 weeks

Number 23 42 32
Died 20 (87%) 17 (40%) 12 (37.5%)
Survived 3
Morbidities

1 (4.3%) 1 (2.4%) 0 (0%)

Survived 2
Morbidities

0 (0%) 8 (19%) 0 (0%)

Survived 1
Morbidity

2 (8.7%) 13 (30.9%) 11 (34.4%)

Survived 0
Morbidity

0 (0%) 3 (7.1%) 9 (28.1%)
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of membranes at � 20 weeks, as we are a major perinatal referral
center for such cases, which could affect results. For example,
among infants born at 25 weeks gestation, congenital anomalies
were diagnosed in 21.9% of infants, while 16% of infants were born
small for gestational age. Of those infants, intensive care was not
initiated or was withdrawn on 21.9% of infants.

We reported the survival figures of 50 infants near the limit of
viability in the 1990s; the survival rate was 29% and 58% at a GA of
23 and 24 weeks, respectively [23,24]. Lower survival rates at 23
weeks gestation in the current cohort could be due to change in
caregivers attitude toward less aggressive treatment of infants born
at such a low gestational age.

In Saudi Arabia, the Ministry of Health guidelines for neonatal
care recommend palliative care for infants born below 24 weeks
gestation (personal communication).

Several studies from around theworld reported similar trends in
survival rates for infants born between 23 and 25 weeks, low sur-
vival rates for infants born at 23 weeks gestation were reported
from France (1%), Switzerland (4%), the UK (19%), and Australia
(20%), while survival rates increased significantly at 25 weeks from
the same cohorts to 59%, 61%, 66%, and 76%, respectively [13].

With regard to major short-term morbidities, a similar report
from Switzerland showed that survival without the three major
morbidities was 15e17% in infants born between 22 and 25 weeks
gestation [25].

A major limitation of our paper is that we are reporting short-
term data only without a long-term well-structured neuro-
developmental evaluation of the survivors; therefore, we have
chosen to analyze the count of 3 morbidities as each of them was
independently correlated with a poor long-term outcome [16,17].
The TIPP trial showed that in children without any of the 3 mor-
bidities, the rate of poor long-term outcomes at 18months was 18%,
while rates with any 1, any 2, and all 3 neonatal morbidities were
42%, 62%, and 88%, respectively [16]. While the CAP trial showed
that the rates of poor long-term outcome at 5 years in childrenwith
none, any 1, any 2, and all 3 morbidities were 11.2%, 22.9%, 43.9%,
and 61.5%, respectively [17].

Another limitation is that this was a single-center study with a
relatively small sample, so it cannot be generalized to all infants
with similar GA. In the future, we hope that we can conduct a larger
multicenter or national study for such an infant population.
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