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Purpose: To review the indications and clinical profile of neonatal admissions at King
Abdullah University Hospital in Jordan.

Materials and Methods: We conducted a cross-sectional review of all neonates admitted
to the neonatal intensive care unit between September 2016 and September 2018. Collected
data include demographic characteristics, indications for admission, morbidities and mortal-
ity, and discharge outcomes. Findings were reported among term and preterm infants.
Results: A total of 1444 infants were admitted during the study period of whom 1332
(92.2%) were inborn and 612 (42.4%) were term neonates. Of the 832 preterm infants, 545
were late preterm (34-36 6/7 gestation) and 125 had very low birth weight (< 1500 grams);
925 (64%) were born by cesarean section. Respiratory failure of the newborn (41.2%) and
prematurity (33.3%) were the main indications for admission among the whole cohort.
Maternal prolonged premature rupture of membranes (PROM) was observed in nearly half
the admissions of term infants. Hypoxic ischemic encephalopathy (3.2% vs 0.7%, p 0.01)
and congenital anomalies (5% vs 1.2%, p 0.03) were more common in term infants. The rate
of bronchopulmonary dysplasia was 39% among <28-week and 28% among <32-week
premature infants. Sepsis was encountered in 59 infants. The overall mortality rate was
3.8%. Prematurity was the main predisposing factor for mortality (Adjusted OR: 9.9, 95%
CL: 3.5, 27.6).

Conclusion: The majority of neonatal admissions at our institution are term and late
preterm infants delivered by cesarean section. Prematurity, respiratory failure of the new-
born, and suspected sepsis due to maternal PROM are the leading causes of admission. The
mortality rate is within WHO target to achieve Sustainable Development Goal 3. Population-
based studies are needed to make better conclusions that represent the whole Jordanian
population. A revisit for the indications of cesarean deliveries may help to improve the
neonatal outcomes.
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Introduction

After birth, the smooth transition to the extra-uterine environment is essential to
help the newborns survive the most critical period of life with good outcomes.
The advance in neonatal care services over the past few decades has signifi-
cantly improved the survival rate of newborns particularly premature neonates.
As a result, neonatal admissions and the resulting neonatal morbidities are
rising.'?
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Studies have shown that neonatal deaths are responsi-
ble for the majority of mortalities in children under the age
of 5 years with a reported rate of 35% in the USA and up
to 50% in certain low-income countries.® The 2030 agenda
for sustainable development by WHO calls for reduction
in neonatal mortality rate to less than 12 per 1000 live
births.* In Jordan, death in the first 28 days of life has
contributed to nearly 50% of all under 5-year mortalities in
2013.% In the USA, the neonatal mortality rate (NMR) has
dropped from more than 18 to less than 3 per 1000 live
births in 2017.% According to local Jordanian statistics, the
NMR is about 15 per 1000 live births using gestational age
(GA) of 20 weeks as the age of viability. This figure is
reduced to nearly 10 per 1000 live births when using the
WHO definition for the age of viability at 28-week
gestation.® Although variable factors contribute to neonatal
mortality, the main reported causes are prematurity, con-
genital anomalies, infection, and birth depression.’
Accordingly, most of the neonatal deaths are potentially
preventable by attaining adequate neonatal care at highly
specialized centers.

Admission to the neonatal intensive care unit (NICU)
carries significant social and financial burdens on the
involved families and healthcare facilities.® In the US,
the NICU admission rate has increased significantly by
nearly 25% in the period 2007 to 2012." More surprisingly,
term babies contributed the most to the increased overall
NICU admission rates. This observation could have been
explained by the increase in Cesarean section (CS) proce-
dures and the increased elective deliveries at early-term
gestation (37-38.6 weeks).!

To improve neonatal survival with better overall out-
comes and less severe morbidities, early identification of
the risk factors is paramount so that appropriate interven-
tions can be directed towards the most prevalent and
treatable neonatal illnesses. To achieve this goal, it is
important to study the pattern of neonatal admissions.
Most reports that examined neonatal outcomes following
NICU admission have focused on certain subgroups like
premature infants or infants with very low birth weight
(VLBW, less than 1500 grams).”'' Most US hospitals are
engaged in national networks, like the Vermont Oxford
Network to study VLBW infants and focus on long-
standing research and quality improvement projects by
comparing the data from different institutions on
a regular basis.'? To better compare the outcomes at dif-
ferent NICU set-ups, the level of neonatal care units has
been classified into 4 major levels with level-4 units

offering the most specialized services including surgical
interventions.'?

In Jordan, neonatal care services are offered through
academic, military, governmental, and private health insti-
tutions. With the advance in technology and the increasing
availability of resources over the past decade, there has
been a steady improvement in the level of newborn care
across the nation. Currently, there are ten-level 3 to 4
NICUs capable of accommodating a total of nearly 400
sick neonates in the country. In addition, level 2 units that
care for less premature and less sick infants are distributed
throughout major Jordanian cities.'* Besides geographic
location, insurance policy coverage is the main factor that
determines where newborns that require specialized care
are admitted. Despite the widespread neonatal units of
different levels, no population-based data had been
reported about NICU admission and outcomes. Most pub-
lished data about neonatal outcomes in Jordan studied the

patterns and causes of mortality,®'’

and only limited
research has been conducted about single-center NICU
admission outcomes.'® In 2015, the epidemiologic patterns
of the NICU admissions at Al-Bashir hospital, a public
institution that has the largest NICU in the country, were
studied. The authors concluded that late preterm gestation
and CS deliveries were the main indications for NICU
admission. They also reported a mortality rate of 8.7%
among the admitted neonates in their center with
a median gestational age of 30 weeks at time of death.'®
Otherwise, there is a paucity of data and research about
neonatal outcomes from Jordan and the Middle East. Thus
far, there has been no reported data about the prevalence
and patterns of NICU admissions at any of the academic
referral centers in the country. The purpose of this study is
to assess the prevalence of NICU admission and evaluate
the indications and clinical profile of admissions at our
level-3 NICU at King Abdullah University Hospital
(KAUH) in North of Jordan. The patterns and outcomes
are reported among term and preterm infants.

Materials and Methods

A retrospective single-center cross-sectional descriptive
analysis was conducted to evaluate the indications and
clinical profile of all NICU admissions at KAUH in the
period between September 2016 and September 2018.
KAUH is the only academic hospital in North of Jordan.
It is the main referral center in the region that provides
access to healthcare services for nearly two million. The
annual number of deliveries is around 3500. In addition to
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a 25-bed level one nursery that cares for healthy late
preterm and term infants, our NICU is level- 3 unit that
is managed by three neonatology consultants and more
This 18-year-old, 30-
incubator unit accommodates all inborn neonates that

than 25 pediatric residents.
need specialized care. In addition, 5-10% of the admis-
sions are transferred from local public and private hospi-
tals. With the exception of pediatric cardiothoracic
surgery, all pediatric and surgical subspecialties are avail-
able for consults in our unit.

A list for all newborns who were admitted to the NICU
during the study period was obtained from the hospital
electronic database. All NICU admissions, including
inborn and outborn infants, were included in this review.
Excluded from the analysis were all stillbirths and all
infants with complex congenital heart disease who were
transferred to an outside institution within the first 72
hours. Data were extracted from the electronic medical
records after a comprehensive review of the admission
notes, daily progress notes, consultation notes, discharge
summaries, problem lists, medication sheets, and labora-
tory and radiologic investigations. Data collection was
conducted by well-trained pediatric residents and interns
using pretested variables and documented in an excel
spreadsheet. Demographic characteristics, indications for
NICU admission, morbidities, and outcomes were reported
as documented by the admission physician.

Data were abstracted about gestational age (GA), birth
weight, gender, maternal age, mode of delivery, source of
admission, reason for admission, respiratory support
including invasive mechanical ventilation or continuous
positive airway pressure (CPAP), type of intravenous
access, feeding regimen and complications, laboratory
investigations, blood product transfusion, sepsis, antibiotic
therapy, and results of standard screening studies per pro-
tocols such as head ultrasound and ROP screening exam.
Also collected are data about disposition including mor-
tality, length of stay as well as the weight and corrected
gestational age at discharge.

System-based neonatal outcomes of interest reported in
this analysis include intraventricular hemorrhage (IVH),
periventricular leukomalacia (PVL), retinopathy of prema-
turity (ROP), syndrome (RDS),
bronchopulmonary dysplasia (BPD), pneumothorax, pul-

respiratory  distress

monary hemorrhage, pulmonary hypertension, necrotizing
enterocolitis (NEC), feeding intolerance, sepsis, blood pro-
duct transfusion, neonatal jaundice, and mortality. In our
unit, definitions of neonatal pathologies and outcomes are

based on clinical presentation and supportive laboratory
investigations utilizing the standard international criteria
as applicable.

The term prematurity was used to describe live-born
neonates delivered before completed 37 weeks of gesta-
tion. Birth weight was classified using the WHO weight
classification system and categorized into low birth weight
(LBW: birth weight less than 2500 grams), very low birth
weight (VLBW: birth weight less than 1500 grams) and
extremely low birth weight (ELBW: birth weight less than
1000 grams)."”

Grades of IVH were reported using Papile’s classifica-
tion as follows: germinal matrix bleeding (grade 1), intra-
dilatation (grade 2),
intraventricular bleeding with dilatation (grade 3), and intra-

ventricular  bleeding  without
parenchymal extension or periventricular infarction (grade
4).18 In our analysis, severe [IVH refers to grade 3 or 4.

For ROP, we utilize the International classification of
retinopathy of prematurity in assessing the stage of ROP
as follows: demarcation line (Stage 1), visible ridge
(Stage 2), ridge blood vessels (Stage 3), subtotal retinal
detachment (Stage 4), and total retinal detachment (Stage
5)."” In our analysis, high-stage ROP refers to stage 3 or
more.

RDS diagnosis was given to any preterm or occasion-
ally term babies with signs of respiratory distress and
typical CXR finding of hyaline membrane disease includ-
ing reticulgranular shadows, air bronchogram, or white-out
lung fields. BPD was defined according to the new BPD
definition of oxygen dependence at 28 days of life and
classified according to the oxygen requirement at 36-week
corrected gestational age or at discharge into mild BPD
(room air), moderate (fractionated inspired oxygen of
21-30%) and severe (fractionated inspired oxygen of
more than 30%).%°

Pneumothorax diagnosis was established with typical
radiological findings or with positive transillumination
sign. Pulmonary hypertension refers to typical echocardio-
graphic findings using the calculated tricuspid regurgita-
tion (TR) jet as a marker.”' Bell’s classification system
was applied for the diagnosis of NEC, and we included
definitive cases of typical clinical presentation associated
with pneumatosis intestinalis or portal venous gas (stage
two), or pneumoperitoneum (stage 3).%>

Sepsis was defined as bacterial isolation from blood or
cerebrospinal fluid (CSF) samples. Early-onset sepsis (EOS)
refers to any case of sepsis in the first 72 hours of life while
late-onset sepsis (LOS) used for cases diagnosed after 72
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hours.? The isolated bacteria were identified and reported as
well. In the case of coagulase-negative staphylococcus
(CONS) growth, the diagnosis of sepsis was attained with
two positive cultures 24 hours apart, or with one positive
culture associated with abnormal white blood cell count and
differential and/or C-reactive protein (CRP).**

Birth depression refers to neonates born flaccid with
respiratory depression that requires resuscitation beyond
the routine newborn care steps. Hypoxic ischemic ence-
phalopathy (HIE) diagnosis was established according to
the criteria set by the American academy of pediatrics
(AAP) and American college of obstetrics and gynecology
(ACOGQG) in the presence of peripartum event associated
with an APGAR score of 5 or less at 5 minutes of age, or
significant metabolic acidosis with PH of 7.2 or less and/or
base deficit of at least 16 in the context of clinical ence-
phalopathy according to Sarnat definition and staging.”>*

Regarding cases of hyperbilirubinemia, diagnosis and
management were according to the AAP guidelines.”” We
reported cases of ABO incompatibility, Rh isoimmuniza-
tion, duration of phototherapy, IVIG administration, and
exchange transfusion procedures.

For certain variables and outcomes, we calculated the total
number of days. This was applied for the total antibiotic days,
invasive mechanical ventilation, CPAP, and phototherapy. We
reviewed data that pertain to term and preterm infants using
completed 37-week gestation at birth as the marker of differ-
entiation and reported their outcomes accordingly.

Statistical analyses were performed using IBM SPSS
Statistics Software version 21 (IBM Corp., Armonk, NY,
USA). Data were presented as frequency distributions and
percentages for categorical variables, and mean + standard
Data was tested at
a significance level of 0.05. Pearson y2 test was used to

deviation for continuous variables.

investigate the significance of association between categorical
variables, while Student’s #-test and ANOVA were applied to
examine the significance level for continuous normally dis-
tributed variables. The normality of the distribution of data
was tested using the Kolmogorov—Smirnov test. If
a significant (P<0.05) relationship was found, then a posthoc
residual analysis for categorical variables and a Fisher’s least
significant difference test for continuous variables were
applied to determine the exact significance between groups

for each variable.

Results
A total of 1444 infants were admitted to the NICU during
the study period. Of the admitted neonates, 1332 were

born at our institution representing a cumulative admission
rate of 19% (out of 7020 total deliveries). Nine hundred
and twenty-five (64%) were delivered by CS. Fifty-three
percent were males. Term neonates accounted for 42.4%
(612) of all neonatal admissions. Of the 832 preterm
neonates admitted during the study period, nearly two-
thirds (545) were born at late preterm gestation. Among
the admitted cohort, LBW and VLBW infants constituted
39.3% (568) and 8.7% (125). Table 1

The indications for NICU admissions are reported in
Table 2. Besides prematurity (33.3%), the main reason for
admission among the whole cohort was respiratory failure
secondary to RDS or TTN (41.2%). On the other hand,
maternal PROM (49%), hyperbilirubinemia (25%), and birth

depression (12.7%) were the main factors for admission

Table | Neonatal and Maternal Characteristics

Variables N=1444 Percent
Gestational age (weeks) <34 287 19.9
34-36.6 545 37.7
>37 612 424
Gender Male 765 53
Female 679 47
Birth weight (grams) <1500 125 8.7
1500-2500 568 393
>2500 751 52
Source of admission LD 1320 91.4
NBN 12 0.8
Out born 112 7.8
Mode of delivery VD 519 36
(&) 925 64
Maternal age <2l 36 25
21-35 1069 74
>35 339 235
Parity [ 347 24
22 1097 76
Assisted pregnancy Yes 145 10
No 1299 90
Pregnancy complications GDM 96 6.6
PET/PIH 74 5.1
APH 22 1.5
PROM 334 23.2
Others 58 4

Abbreviations: LD, labor and delivery unit; NBN, normal newborn nursery; VD,
vaginal delivery; CS, cesarean section; GDM, gestation diabetes mellitus; PET/PIH,
preeclampsia or pregnancy-induced hypertension; APH, antepartum hemorrhage;
PROM, prolonged rupture of membranes.

submit your manuscript

1000

Dove

Journal of Multidisciplinary Healthcare 2020:13


http://www.dovepress.com
http://www.dovepress.com

Dove

Khasawneh et al

Table 2 Indications for NICU Admission

Indication N=1444 Percent
Prematurity 482 334
Respiratory distress syndrome 418 28.9
Transient tachypnea of newborn 178 12.3
Prolonged rupture of membranes 304 21.1
Hyperbilirubinemia 154 10.7
Birth depression 78 54
Congenital anomalies 40 2.8
Suspected sepsis 18 1.2
Meconium aspiration syndrome 17 1.2
Hypoglycemia 14 |
Birth injury 3 0.2
Arrhythmia | 0.1
Others 22 1.5

among term infants. Congenital anomalies were seen in 40
cases (2.8%).

Table 3 summarizes the clinical outcomes. There are
significant differences in the morbidities and complications
observed during the NICU stay between preterm and term
infants. Admitted term infants were more likely to have HIE
(3.2% vs 0.7%, p 0.01) and congenital anomalies (5% vs
1.2%, p 0.03). Among premature neonates, 7 (<1%) devel-
oped grade 3—4 IVH and 9 (<1%) had ROP of stage 3 or
higher. Of the premature babies with RDS, the majority
(70%) were treated with respiratory support only, while
30% required surfactant administration. Of those who
received surfactant, the majority (152/244) received one
dose only, while 92/244 required 2 or 3 doses. The total
number of premature infants who required invasive mechan-
ical ventilation during the hospital stay was 178 (21.4%) for
a median duration of 1.5 days compared with 500 (60%) who
required CPAP only for a median of 5.3 days. Pneumothorax
and pulmonary hemorrhage affected 20 (2.4%) and 9 (1.1%)
neonates, respectively. Thirty-eight premature neonates
(4.6%) were diagnosed with BPD, of whom 50% had
a moderate or severe degree. More specifically, the rate of
BPD was reported among <28-week and <32-week prema-
ture infants at 39% and 28%, respectively.

Culture-proven sepsis was diagnosed in 59 infants. Of
those, 45 were premature and 14 were term neonates. The
main isolated pathogens in EOS were Streptococcus aga-
lataciae and Klebsiella pneumoniae, while coagulase-
negative Staphylococcus and ESBL positive Klebsiella
pneumoniae contributed to the majority of LOS cases.

In our unit, the majority of admitted infants (86%)
received formula feeding and nearly 20% received

supportive partial parenteral nutrition in the form of
Dextrose and 10% amino acid solutions. Although feeding
intolerance was commonly encountered during NICU
admission, the proportion of premature neonates who
developed confirmed NEC was 1.4% (22) of whom only
three babies required surgical intervention with partial
bowel resection and creation of ileostomy. Less than
10% received packed red blood cell transfusion once dur-
ing their NICU stay and 5% required transfusion on two or
more occasions. IVIG was prescribed as an adjunctive
therapy for hyperbilirubinemia due to autoimmune hemo-
lysis in 30 cases (5%), and double volume exchange
transfusion was performed in 9 cases (1.4%).

The overall mortality rate among our NICU admissions
was found to be 3.8%. Higher mortality rate was observed in
premature infants compared with term infants (51 cases or
6.1% vs 4 cases or 0.7%, p 0.001). The mean length of stay
among premature infants was 12.5 days £ 15.9 compared to
5.3 days + 9.6 among term infants (p 0.005). Table 4

Discussion

Among all deliveries at our institution, this single-center
retrospective analysis reported a neonatal admission rate
of less than 20%. Overall, the main indications for admis-
sion include prematurity and respiratory failure related to
RDS and TTN, while maternal PROM, hyperbilirubine-
mia, and HIE contributed the most to NICU admission
among term infants. Also, this study highlighted the dif-
ference in the epidemiology and clinical outcomes
between term and preterm infants.

Although delivery at term gestation is considered to be
low risk, mature neonates with normal birth weight might
exhibit certain illnesses that require escalation of care and
admission to the NICU. In our study, term infants
accounted for 42% of the total NICU admissions during
the study period. This finding is consistent with
a population-based report of infants from 38 US states
which showed nearly half of all NICU admissions to be
delivered at more than 37-week gestation.! Maternal
PROM was among the main factors associated with admis-
sion of our studied term neonates. The same finding was
reported by Al-Wassia who studied the risk factors for
admission of term infants at a tertiary Saudi teaching
hospital.*® Moreover, nearly half the admitted term infants
in our unit were delivered by CS which was electively
performed at early-term gestation (37-38 6/7 weeks) in the
majority of cases. Among those, more than half required
respiratory support in the form of invasive mechanical

Journal of Multidisciplinary Healthcare 2020:13
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Table 3 Complications and Morbidities of Neonatal Admissions

Variables Preterm Term P
value
N=832 Percent N=612 Percent

Intraventricular hemorrhage Grade 1-2 45 5.4 5 0.8 < 0.05
Grade 34 7 0.8 0 0
PVL 25 3 | 0.2

Retinopathy of prematurity Stage 1-2 9 1.1 | 0.2 < 0.05
Stage 23 9 1.1 | 0.2

Hypoxic ischemic encephalopathy 6 0.7 20 32 < 0.05

Respiratory distress syndrome 418 50.2 52 8.5 < 0.05

Surfactant doses | 152 18.3 21 34 < 0.05
2 92 1.1 4 0.7

Pneumothorax 20 2.4 3 0.5 < 0.05

Pulmonary hemorrhage 9 1.1 0 0.0 < 0.05

Pulmonary hypertension 30 3.6 I 1.8 < 0.05

BPD Mild 19 23 3 0.5 < 0.05
Moderate 13 1.6 0 0.0
Severe 6 0.7 0 0.0

Respiratory support IMV 178 21.4 39 6.4 <0.05
CPAP 500 60.1 155 25.3

Central lines UAC/UVC 84 10.1 12 2.0 < 0.05
PICC 16 1.9 | 0.2
Central | 0.1 5 0.8

Sepsis 45 5.4 14 2.3 <0.05

Hyperbilirubinemia Phototherapy 266 32 153 25 0.08
IVIG 10 1.2 30 4.9
Exchange Tx 3 04 9 1.5

Feeding Breastmilk 18 22 46 7.5 0.15
Formula 716 86.1 527 86.1
Mixed 10 1.2 10 1.6

IV nutrition = 72 hours Dextrose 456 54.8 253 41.3 < 0.05
PPN 163 19.6 16 2.6

Necrotizing enterocolitis Total 12 1.4 | 0.2 < 0.05
Surgery 3 0.4 | 0.2

Congenital anomalies All 9 1.2 31 5 < 0.05
Gl 8 1.0 12 2 0.14

PRBC Transfusion | 78 9.4 16 2.6 < 0.05
>2 42 5.0 6 |

Thrombocytopenia 133 16.0 44 72 < 0.05

Abbreviations: PVL, periventricular leukomalacia; BPD, bronchopulmonary dysplasia; IMV, invasive mechanical ventilation; CPAP, continuous positive airway pressure; UAC,
umbilical arterial catheter; UVC, umbilical venous catheter; PICC, peripherally inserted central catheter; IV, intravenous; IVIG, intravenous immunoglobulin.
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Table 4 Discharge Outcomes

Variables Preterm Term P value
(n = 832) (n=612)
N(%) or N(%) or
Mean (SD) Mean (SD)
Disposition | Home 774 (93%) 606 (99%) <0.054
Death 51 (6.1%) 4 (0.7%)
Transfer | 7 (0.9%) 2 (0.3%)
Discharge weight 2192 (841) 3108 (516) < 0.05
(grams)
Length of stay (days) 12.5 (15.9) 5.3 (9.6) < 0.05
Corrected GA 35.6 (2.5) 39.2 (2.5) < 0.05
(weeks)

Notes: *Adjusted OR: 9.9, 95% C.I: 3.5, 27.6.

ventilation or CPAP for a median of 3 days. A similar
concern was raised by Burgess et al who reported respira-
tory problems requiring NICU admission in almost half of
the 36 to 41-week infants included in their analysis.?’ This
highlights the importance of adhering to the ACOG and
RCOG recommendations for avoiding elective CS deliv-
eries at early-term gestation to minimize these potentially
preventable complications.*”

The proportion of preterm admission in our unit is 58%.
This is relatively higher than what is reported from other low-
income countries.>’ Of notice, two-thirds of the preterm
infants in our cohort were born at late preterm gestation.
The increasing rate of late preterm delivery is consistent
with other reports.*** This might be explained by the
increase in assisted reproductive technology resulting in
multiple gestation and increasing CS delivery rate. Thirty-
nine percent of the admitted neonates in our study belong to
the LBW category and this is comparable with studies from
other low-income countries.**~>

One of the major causes of morbidity and mortality
among premature infants is RDS and BPD. In our cohort,
although half of the premature babies were diagnosed with
RDS, the majority required CPAP respiratory support and
only 21% required invasive ventilation for a mean of 1.5
days. Simultaneously, surfactant administration was
required in 30%, the majority required one dose only.
The improving rate of antenatal care attendance, the
increasing use of antenatal steroids, and the availability
of non-invasive ventilation and CPAP are known factors to
reduce the RDS severity.>® Fortunately, less than 5% of the

premature infants included in our study developed BPD

and only 6 infants had severe BPD. The wide variation in
the reported incidence of BPD globally, ranging from 5%
to 75%, might be attributed to the heterogeneity of the
studied neonates and the difference in management prac-
tices and in disease definition.’” To better understand the
trend in BPD and to get a more fair comparison between
different centers, BPD rate should be reported according to
specific GA-stratified subgroups. In our cohort, the inci-
dence was 39% among extremely premature (GA < 28
weeks) and 28% among very premature (GA <32 weeks).
Our findings are consistent with population-based cohorts
from Canada and the USA,*®* and better than reports
from the region. For instance, the incidence of BPD
among < 32-week premature Saudi infants was recently
reported by Al-Shehri et al to be 45.9% with nearly half of
the cases categorized as severe BPD.*

The cumulative incidence of sepsis in our cohort was
4.4%. Of the confirmed cases, three-fourths affected pre-
mature infants and this is likely explained by the relatively
immunocompromised status of prematurity, the use of
umbilical catheters and other central lines, and the longer
duration of hospitalization. EOS contributed to 22% of all
cases with Group B Streptococcus (GBS) and Klebsiella
pneumoniae being the most isolated pathogens. On the
hand,
Klebsiella pneumoniae were the most common bacterial

other coagulase-negative  Staphylococcus and
causes of LOS. The incidence and epidemiologic trend of
sepsis in our cohort is comparable to other reports that
showed GBS to remain the leading cause of EOS, and
CONS and gram-negative bacteria to be the main causes
of LOS.*! Maternal PROM was reported in 24%. It is not
clear if these cases are overestimated since not all cases of
suspected PROM were confirmed by PH or microscopic
testing. Although maternal PROM was a major factor for
neonatal admission in our cohort, the rate of culture-
proven sepsis among this subgroup was less than 1%.
The other potential complications of prematurity
included in our analysis showed that severe IVH and high-
stage ROP affected less than 2% among the whole premature
group. However, among the most susceptible subgroup; ie,
the < 32-week premature infants, the incidence was 8% and
7%, respectively. The low rates can be explained by the
relatively low number of extremely premature and VLBW
infants in our cohort. In addition, the short duration of inva-
sive and non-invasive ventilation with strict control of oxy-
gen supplement could have protected against ROP. The
outcome of ROP was recently studied in a single-center

military hospital in Jordan and the incidence was found to
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be 17%.%* In Saudi Arabia, Waheeb et al reported that > stage
3 ROP affected 15.2% of < 32-week premature infants in two
tertiary hospitals in Jeddah.*’

In the present study, the overall mortality rate was 3.8% (55
out of 1444) among all admissions representing 8 deaths per
1000 live births (55 out of 7020). The main cause of mortality
was extreme prematurity (30/55). Our finding is in line with the
recommendations to reduce perinatal and neonatal mortality in
order to achieve the Sustainable Development Goal number 3
which targets a NMR of less than 12 per 1000 live births by
2030.* The average global NMR is 18/1000 live births with
a wide variation ranging from 2.3 to 30 with low rates in North
America and West Europe and high rates in West Africa.” The
relatively low rate reported in our study is less than the average
NMR of 12.6/1000 live births in the Middle East region and is
significantly better than what was reported 5 years ago from Al
Bashir hospital, the main public hospital in Jordan. In their
analysis, they reported a mortality rate of 8.9% among their
NICU admissions. Prematurity and low birth weight were the
main associated factors with death in their analysis. At a local
national level as determined by the Jordan Perinatal and
Neonatal Study, the NMR has been 14.9 per 1000 live
births.** In Jordan and most other countries, prematurity
remains the leading cause of death in the neonatal period and
among children under the age of 5 years.*

The average duration of hospitalization in our cohort is
reasonably low. This could have been explained by the fact
that 80% of our admitted neonates are term and late pre-
term infants. The financial burden of NICU stay is one of
the major obstacles that face the involved families and
healthcare providers.® Our policy is to discharge infants
home as soon as they are stable enough given that parents
receive comprehensive counselling and outpatient follow
up appointments are scheduled within a short period of
time after discharge.

This study is not without limitations. The main limitation
was the retrospective nature of this review in which the
collected data relied on the documentation of the treating
teams in the electronic medical charts. This might contribute
to an underestimate or overestimate of certain diagnosis like
the incidence of RDS and hyperbilirubinemia. In addition,
being a single-center analysis over a relatively short period
of time, conclusions about the generalizability of our find-
ings cannot be accurately made to represent the whole
Jordanian population. Another limitation is that this study
involves a descriptive analysis of the neonatal outcomes
among all NICU admissions including preterm and full-
term infants, and so, the reported significant differences in

their outcomes are expected, given the different pathophy-
siology in both groups. Our future research is intended to
analyze the main predisposing factors for the most serious
outcomes among each subgroup separately.

Conclusions

In conclusion, this comprehensive analysis of neonatal
admission and outcomes represents the first study from an
academic institution and the second overall report from
Jordan. Prematurity and respiratory failure of the newborn
related to RDS and TTN are the main indications for NICU
admission. The overall outcome is very reassuring and com-
parable to most centers in high-income countries. The mor-
tality rate at our center falls within the WHO target range to
reduce the under-5 mortality rate. To improve the outcome
furthermore, quality improvement projects should be imple-
mented to study the increasing elective operative CS proce-
dures and late preterm deliveries. Population-based studies
are needed to make better conclusions that represent the
whole Jordanian population. Creating a national database
for all newborns and NICU admissions to report and com-
pare mortality and morbidities is encouraged considering the
difference in healthcare quality and availability of resources.
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