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Background: Premature births has imposed substantial burdens on medical
resources. Consequently, a specialized team was established and a model
focused on early intervention, namely the Delivery Room Intensive Care Unit
(DICU) emphasizing “care, support, and treatment” was introduced and its
impact on the morbidity and mortality outcomes of newborns was assessed.
Additionally, we aimed to develop a nomogram model for predicting the risk
of intraventricular hemorrhage (IVH) in preterm infants.

Methods: A retrospective study involving 2,788 infants was conducted to compare
the characteristics and outcomes of infants admitted following the transition from
the previous "neonatal intensive care unit (NICU)-centered” approach to the
current early “care, support, and treatment” model. Clinical and laboratory data
were recorded from birth until their discharge. The primary outcome was IVH,
with additional evaluation of mortality and morbidities related to the
neurological, respiratory, circulatory, and digestive systems.

Results: The DICU approach significantly declined the incidence of IVH [OR:
0.16, 95% Crl (0.11,0.23)], hypothermia [OR: 0.33, 95% Crl (0.21,0.50)], apnea
[OR: 0.60, 95% Crl (0.47,0.75)], perinatal respiratory diseases [OR: 0.63, 95%
Crl (0.52,0.75)] and metabolic acidosis [OR: 0.24, 95% Crl (0.16,0.34)]. Five
predictors were selected: DICU exposure, gestational age, birth weight,
ventilation mode within seven days, and ibuprofen use (d). The model built by
these predictors displayed good prediction ability with the area under the
ROC curve of 0.793 in the training set and 0.803 in the validation set.
Conclusions: The standardized DICU model had significantly reduced the
incidences of morbidities. The risk nomogram is useful for prediction of
IVH risk in eligible infants, with a high accuracy, sensitivity, consistency, and
practicability. This study emphasizes the shift in early intervention concepts
and team collaboration sets “neonatologists, neonatal nurse practitioners, and
respiratory therapists”, which advocates for standardized decision-making for
treatment from the delivery room to improve the success rate of resuscitation
and enhance the prognosis of these infants.
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Introduction

Preterm birth continues to be a significant public health issue
in China, the overall preterm birth rate in China gradually
increased, with a notable rise from 5.9% in 2012 to 6.4% in 2018
(1). The implementation of China’s universal two-child policy led
to an increase in pregnancies among women of advanced
maternal age, a major risk factor for preterm deliveries. Geng
et al. reported that while the proportion of preterm multiple
births significantly increased after the policy, the proportion of
live multiple births among all live births significantly declined
(2).The mortality rate of preterm infants is estimated to be 12
times higher than that of full-term infants (3). In addition, the
preterm infants continue to impose a disproportionately heavy
burden of neonatal morbidities and long-term developmental
disability in China (4). Therefore, it is imperative and timely to
take essential actions to reduce the incidence of preterm
deliveries and improve the life quality of preterm infants later
in life.

Care practices during the first hour, often referred to as the
“Golden Hour”, play a pivotal role in determining the short- and
long-term outcomes of preterm infants, particularly those with
very low birth weight (5). Evidence-based interventions during
this critical period have demonstrated significant benefits in
reducing the incidence of neonatal complications such as
IVH)  (6),
bronchopulmonary dysplasia (7), and retinopathy of prematurity

hypothermia,  Intraventricular ~ hemorrhage
(ROP) (5, 8). Despite global advancements in neonatal care, the
application of these practices remains challenging in many
regions, including China.

China has made notable progress in the care of critically ill
preterm infants through the establishment of neonatal intensive
care units (NICUs). For pregnant women at high risk of
complications during childbirth, concentrating them in tertiary
neonatal medical institutions has been proven to be crucial for
reducing neonatal morbidity and mortality rates (9). However,
the traditional NICU-centered model has inherent limitations.
Transfer delays between delivery rooms and NICUs, coupled
with coordination challenges during transport, often lead to
suboptimal ~stabilization during the critical Golden Hour.
Additionally, the lack of immediate specialized care at delivery
further
interventions. Prolonged transport times and various critical

limits the timely initiation of evidence-based
changes can also impact the effectiveness of treatment (10).
These barriers necessitate the exploration of the forward-moving
model, which integrates early intervention directly in the delivery
room to address these shortcomings.

At West China Second University Hospital, a national center
for critical maternal and pediatric care, we have witnessed a
growing influx of obstetric and pediatric patients from
surrounding regions. In response, we developed a novel neonatal
resuscitation model termed the “Delivery Intensive Care Unit”
(DICU). This model integrates neonatologists, neonatal nurse
practitioners, and respiratory therapists into the resuscitation
process for preterm infants born at gestational ages (GA) <34

weeks and high-risk infants >34 weeks. By initiating advanced
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resuscitation measures in the delivery room or operating room,
the DICU aims to provide early respiratory and circulatory
risk  of IVH and other
complications, while facilitating seamless NICU transitions.

support, reducing the severe

Intraventricular hemorrhage (IVH) in preterm infants is a
significant contributor to neonatal morbidity and mortality, with
long-term implications for neurological development (11). Severe
IVH, particularly in very low birth weight and extremely low
birth weight infants, is associated with a higher risk of cerebral
palsy, cognitive impairments, and other developmental disabilities
(12-14). These long-term complications substantially affect the
quality of life for affected individuals and place a considerable
burden on families. Additionally, the emotional toll on parents,
coupled with the uncertainty regarding the child’s health and
future outcomes, can be profound. Beyond the emotional and
psychological impact, the management of infants with IVH and
its associated complications imposes significant financial burdens
on both healthcare systems and society, including long-term
medical care, rehabilitation, and special education services (15).
Given the preventable nature of IVH through timely and
appropriate neonatal interventions (16, 17), reducing its
incidence represents a critical goal in neonatal care. While other
complications are also critical outcomes.

In this study, we aimed to examine the impact of
DICU exposure on neonatal resuscitation practices, whether this
management model can effectively optimize care practices from
delivery to NICU and ultimately reduce neonatal morbidity and
morbidities. Additionally, we explored the effectiveness of this
model across different GA groups. To predict IVH outcomes, we
developed and validated a nomogram model incorporating
DICU exposure, providing a robust tool for assessing its
prognostic value. Our findings aim to inform evidence-based
infant outcomes within

strategies for improving preterm

resource-constrained settings.

Materials and methods

We performed a retrospective study on preterm infants at
Sichuan University West China Second University Hospital.
Infants who were transferred from the DR to the neonatal
department for treatment and discharged from August 2014 to
June 2019 were included. Data were collected from electronic
medical records. And this study is reported according to the
STROBE reporting checklist (Supplementary Table S9).

The exclusion criteria were preterm infants with the following
conditions: (D Infants whose total hospitalization was less than
24 h after admission, particularly those where life-sustaining
treatment was withdrawn due to poor prognosis and family
decision. @) Maternal or infant clinical data were incomplete.

Comparison groups

The study population data was categorized as the DICU group
and non-DICU group, which was recorded in the electronic
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medical record system. Specific allocation of personnel for two
groups was as follows:

Non-DICU group: a team comprised of rotating pediatricians,
DR nurses, and midwives before December 2016. The group was
responsible for overseeing the entire process from admission to
transfer to the NICU for premature infants.

DICU group: Since January 2017, a multidisciplinary neonatal
transfer team consisted of neonatologists, neonatal nurse
practitioner, and respiratory therapists has been established.
Upon receiving notification, the team promptly initiates an
assessment of the infant’s basic characteristics through remote
telephone  consultations, and conducts a comprehensive
reassessment and observation upon the infant’s arrival at the
the

individualized safety measures are strictly implemented based on

designated  hospital.  Throughout transfer  process,
potential risk factors to ensure the well-being of each infant. The
team is actively involved in overseeing the entire process of
(<34 weeks) and high-risk

premature infants from the delivery room (DR) to the neonatal

transferring premature infants

intensive care unit (NICU).
Furthermore, eligible preterm infants were separated into two
groups (non-IVH vs. IVH), since then we randomly divided the

infants into a training set and a validation set for internal

10.3389/fped.2024.1469757

validation conformed to the theoretical ratio of 7:3. The training
set was used to find the independent predictors for IVH, and
these predictors were then used to build the regression model.
The validation set was used to verify the accuracy of the
prediction model.

Exposure

The specific standardized care practices during the transfer
process in the DICU group were designed based on the roles of
different team members, including neonatologists, neonatal nurse
practitioners, and respiratory therapists. We provided a detailed
the
associated with each role (Figure 1), aimed at enhancing the

framework outlining responsibilities and  procedures

consistency and reproducibility of the intervention.

Outcomes

The outcomes of interest were neonatal morbidities:
The primary outcomes were IVH. IVH was defined as any
grade of IVH seen during cranial ultrasound within the first 28

During the transfer
process

NICU admission

among neonatologists, obstetricians, and parents upon arrival at the
hospital to align care strategies.

Initial Assessment and Decision-Making:Make informed.
decisions on required resuscitation measures and implement these
during the process.

Ove ise all
ensure adherence to protocols and evidence-based
practices. Address emergent needs during the resuscitation process,
modifying interventions as needed.
Facilitate p itati ion and i
with the NICU team:Monitor vital signs and ensure stability
before iniiating any transfer process.Define transfer eligibility
criteria and manage the detection of potential complications in
critically ill neonates. Facilitate post-resuscitation documentation
and communication with the NICU tean.

Monitoring and Intervention:Closely monitor the infant's vital
signs, including blood pressure, heart rate, respiratory rate, oxygen
saturation, and neurological status (consciousness, muscle

tone). Maintain meticulous records throughout the transfer process.
Implement prompt interventions for critical conditions, such
as:Hypotension: Administer fluids or medications to stabilize blood
pressure; Acidosis: Initiate correction measures, such as
bicarbonate therapy if necessary; Intracranial Pressure: Mitigate
risks using appropriate positioning or medications; Seizures:
Administer anticonvulsants to control convulsions effectively.

procedures to

C and C clear,

explanations of the infant’s condition and potential complications to
the custodian (e.g., parents or caregivers) during the transfer
process. Maintain continuous communication with the NICU team,
relaying detailed baseline information about the infant’s condition
and ensuring the NICU is prepared for emergency inferventions
upon arrival.

Leadership and Handover:Lead the team in performing a
structured and comprehensive handover to the NICU

team. Communicate critical details about the infant’s condition,
includingKey findings during transport (e.g., vital signs, blood gas
results, or interventions performed).Ongoing concerns such as
respiratory status, glucose levels, or hemodynamic stability. Use
standardized handover frameworks such as SBAR (Situation,
Background, Assessment, Recommendation) to ensure clarity and
completerness.

Immediate Clinical Oversight:Provide real-time clinical input
during the transition into NICU care.Identify and address any
emerging complications before handing over full responsibility to
the NICU team.

effective thermoregulation by maintaining the delivery room
temperature and using equipment like thermal mattresses, NeoHelp
wraps, and warm blankes.

Glycemic Control:Monitor and manage neonatal glucose levels to
prevent hypoglycemia or hyperglycemia. Moritor and manage
neonatal glucose levels to prevent hypoglycemia o hyperglycemia.

Venous Access:Establish venous access for fluid administration,
medications, or blood sampling as required Ensure sterile
techniques and effective cannulation procedures.

Preparation and Assistance:Prepare resuscitation equipment and
supplies in advance, ensuring their sterility and accessibility during
delivery. Provide direct assistance during resuscitation efforts under
the guidance of neonatologists.

Sugar and Temperature Regulation:Ensure preterm infants are
cushioned with a thermal mattress and fill the space between the
body and incubator walls with cotton to prevent heat loss. Adjust
incubator temperature and humidity according to gestational age
(GA) requirements. Continuously monitor and record the infant's
body temperature and blood glucose levels during transport,
intervening promptly to address any abnormalitis.

Transport Readiness:Secure all medical equipment and ensure
proper placement to prevent hazards during movement. Prepare
emergency supplies, including glucose solutions, IV lines, and
thermal support tems.

Monitoring and Transition Support: Transfer the infant from the
transport incubator to the NICU incubator while ensuring thermal
stability and maintaining sterility. Continue monitoring vital
parameters, such as temperature, blood glucose, and oxygen
saturation, until the NICU team takes over.Reconfirm IV lines,
catheters, and other equipment for proper function and placement.

Documentation:Record all relevant transport and admission defails
iin the infant’s medical file, including Timeline of care during
transport. Provide the NICU team with a summary of key transport
records for immediate reference.

neonate Maintain a clear airway and assess the infant's breathing
patterns throughout resuscitation.

Oxygenation Support:Set up and monitor oxygen delivery systems,
adjusting inhaled oxygen fraction (FiO2) based on the infant’s
oxygen saturation and clinical condition Provide non-invasive:
ventilation or CPAP to support respiratory function as

indicated Monitor respiratory parameters and optimize ventilation
settings based on the infant’s response.

Post-Resuscitation Monitoring:Conduct a thorough check of the
airway and respiratory equipment to ensure readiness for potential
transfers. Assist in transitioning respiratory support to NICU
equipment afier stabilization.

Airway Management:Monitor and maintain the infant’s respiratory
status throughout the transfer process.For infants with cyanosis or
dyspnea, administer mechanical ventilation to sustain effective
oxygenation. Adjust inspired oxygen fraction (FiO2) levels as
necessary to maintain oxygen saturation within the target Neonatal
Resuscitation Program (NRP) ranges.

Ventilation Support:Ensure all respiratory equipment, including
ventilators or CPAP devices, is functioning correctly.Continuously
‘monitor ventilation parameters and assess for signs of respiratory
distress or failure.

Airway and Ventilation Management:Assist in safely
transitioning respiratory support equipment, such as CPAP,
‘mechanical ventilators, or oxygen delivery systems, from transport
devices to NICU systems.Perform a thorough equipment check to.
ensure proper functioning and correct settings post-transfer.

Ongoing Respiratory Support:Monitor the infant’s respiratory
status during admission, ensuring stable oxygenation and
ventilation. Adjust oxygen concentration and ventilation parameters
as needed in collaboration with the NICU team.

Time Neonatal Nurse Practitioners Therapists Key Procedures and Best Practices
Envi t Setup: Verify del [ ture is withi ication: ¥
Initial Assessment:Review matenal history and fetal risk nvironment Setup: Verify delivery room temperature is Within o o g0 o ent Preparation:Ensure all required airway Communication: Use closed-loop
" - . range for neonatal (greater than or equal . N y communication during preparation and
Pre-delivery factors.Conduct a preliminary evaluation of the pregnant woman and |- 5. ] ) management supplies (eg.intubation, CPAP) are prepared and "
1023°C), Prepare thermal support equipment, including warm delivery
fetus. functional at the bedside.
blankets, NeoHelp wrap, and a thermal mattress.
Team Coordination:Hold a pre-delivery team huddle to assign  Sterile Equipment:Open and handle plastic bags and other sterile ~ Oxygen Supply Readiness:Confimn availability and proper setup  Documentation: Ensure all pre-delivery
roles and ibilities clearly. Establish jcati equipment as directed, maintaining sterility and coordinating with  of oxygen sources, including adjustable flow meters for blended  checks and preparations are documented
protocols for emergent decision-making, the OB scrub nurse. oxygen systematically for quality review.
Admission Preparation:Confirm the plan for collection of i';‘.’.i’i',‘;ﬁ:ﬁ‘.."?‘f: Z e"‘iﬁi’?ﬁiﬁ‘m‘:ﬂﬂv‘:ﬁ&m
admission labs from cord blood and ensure documentation is ready. pplies (€.8
accessible.
Team Leadership and Coordination:Neonatologists are il 2 cigive 5 2 _ Airway Management:Ensure readiness of intubation equipment  Communication: Use structured
: dis : 4 maintaining the delivery room temperature and using equipment like or g : e
responsible for assigning roles based on the specific conditionand AR e (ENCH IR IR B S AT and CPAP supplies in the delivery room Perform timely and communication protocols, such as SBAR
Delivery management risk factors of each infant. Facilitate effective communication i DREES 8 effective intubation when necessary to secure the airway of the (Situation, Background, Assessment,

Recommendation), for clear and concise
handovers.

Documentation: Record all actions and
observations systematically for quality
assurance and medico-legal purposes.

Preparedness: Regularly conduct simulation
drills to improve team coordination and
response efficiency in DR emergencies.

Communication:
Keep the family informed about the infant’s
condition and the ongoing measures to ensure
safety during transport.

Address parental concens with empathy and
clarity, providing reassurance about the
medical team's expertise.

Provide a structured verbal or written handoff
o the NICU team using a standardized
communication framework, such as SBAR, to
ensure seaniless transition of care.

Standardized Operating Procedures:
Adhere to stringent safety protocols to
prevent hazards such as asphyxia, shock, or
infection during transport.

Regularly perform safety checks on transport
equipment to ensure proper functioning.

Green Channel Activation:Ensure that the
hospitals green channel remains active for
rapid transport and priority access to NICU.
Team Coordination:Maintain clear
communication among all team members
during the NICU admission process to avoid
delays or oversiglts.

Post-Transfer Communication:Conduct a
final debrief among team members after the
handover to ensure all concerns were
addressed and to identify opportunities for
process i L

FIGURE 1

Standardized care practices for DICU transfer process.
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days of an infant. The IVH was graded into four categories
according to the modified Papile criteria (18). Mild IVH is
defined as grade I or II, while severe IVH is defined as grade
III or IV.

The secondary outcomes were the incidence of hypothermia,
scleredema, hypoglycemia, perinatal respiratory diseases, apnea,
pulmonary hemorrhage, severe asphyxia, Meconium aspiration
(MAS),
hypertension of the newborn (PPHN), pneumothorax within

syndrome of the newborn persistent pulmonary
seven days, respiratory failure, metabolic acidosis, circulatory
failure, cardiopulmonary failure, necrotizing enterocolitis (NEC),
hypoxic-ischemic encephalopathy (HIE), ROP and mortality.
Hypothermia was defined as temperature < 36°C, measured by
axillary method upon admission to NICU. Hypoglycemia was
defined as a plasma glucose level of less than 40 mg/dl
(2.2 mmol/L) upon admission to NICU. Perinatal respiratory
diseases included pulmonary hemorrhage, severe asphyxia,
PPHN, MAS, pneumothorax within seven days, respiratory
failure, apnea.

Process measures that indicated the effects of DR management
or contributed to the outcomes were tracked.

Statistical analyses

IBM SPSS Statistics 27.0 and R 4.2.3 software were used for
data analysis. Continuous data was expressed as medians (range)
due to non-normal distribution. Mann-Whitney rank-sum tests
was used to compare continuous and ranked data between
groups. Counts were expressed as the numbers of cases and
percentages. The Chi-square (chi®) test or the Fisher’s exact test
was used to compare the categorical data.

Outcomes variables were compared between two groups (non-
DICU group and DICU group), binary logistic regressions were
used to analyze univariate factors. Stratified analyses based on
GA categories (<32 weeks, 32-33" weeks, 34-36"° weeks) were
performed to evaluate subgroup differences. Furthermore, we
used propensity score matching (PSM) to align the distribution
of observed baseline characters between two groups, thereby
facilitating an efficient comparison of potential outcomes to
Standardized Mean Difference
(ASMD) was utilized to assess the balance of covariates before

assess sensitivity. Absolute

and after PSM. For adjusted analyses, we used the mixed-effects
(GLMER) adjusted
multivariate factors, the preferred model was selected based on

logistic  regression model to analyze
ID. Multivariate analyses were conducted with “antenatal factors”
or “perinatal factors” as random effects. Only factors significantly
associated (P <0.1) with each significant outcome were used for
fitting multivariable models. Collinearities between variables to
be included in the multivariable model were tested.

The stepwise regression was conducted by bidirectional
elimination to identify the independent predictive factors. R 4.2.3
was used to plot the column plots of the predicted IVH model.
Predictive performance was evaluated by the area under the
receiver-operating characteristic (ROC) curve (AUC). We used

calibration curves to represent the relationship between observed
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frequency and predicted probability. The Bootstrap method was
used to repeat the sampling 1,000 times for internal validation.
To assess the discriminative ability of the model, the Hosmer-
Lemeshow test was conducted. The decision curve analysis
(DCA) of the models was plotted to assess the clinical
practicability. Differences were considered statistically significant
at P<0.05.

Results

During the period, 3,402 infants were transferred from DR to
NICU. After applying our inclusion criteria, only 2,788 preterm
infants (n =931 for non-DICU and n=1,857 for DICU group)
were enrolled for this study (Figure 2).

Demographic characteristics of the study

Baseline characteristics of the two groups (non-DICU and
DICU group) are outlined in Table 1: For antenatal factors, there
were no significant differences in the incidence of maternal age >
35, antepartum hemorrhage, main maternal comorbidities > 2,
in pregnancy,
III meconium stained amniotic fluid, umbilical cord abnormalities,

antibiotic use placental abnormalities, grade
fetal distress, cervical cerclage, obstetric anesthesia, caesarean and
meconium aspiration syndrome between two groups (all P > 0.05).
However, the incidence of IVF-ET (in vitro fertilization embryo
transfer), antenatal steroids, and abnormal labor stage was higher
(P<0.05) than that in the non-DICU group respectively, and the
incidence of IAI (intraamniotic infection), GDM (gestational
diabetes mellitus), HDPs (hypertensive disorders of pregnancy),
PROM (premature rupture of membranes) and primiparity was
lower (P<0.05) than that in the non-DICU group, respectively.
For perinatal factors, there were no significant differences in the
incidence of male, multiple pregnancy and congenital
abnormalities between the two groups (all P>0.05), while there
were significant differences in the proportion of GA and birth
weight (BW) between two groups (all P <0.05).

Process measures that indicated the effects of DR management
or contributed to the outcomes were shown on Supplementary
Tables S1-S3.  These included
DR management, laboratory parameters on DICU admission and

treatments in NICU.

measures variations in

Outcomes

Unadjusted rates of outcomes between two groups were
demonstrated in Table 2. Significant (P <0.001) improvement
was observed in primary outcomes, and there was higher
incidence of infants without IVH in DICU group (87.4%) than
in non-DICU group (58%). For the secondary outcomes, the
DICU group had significant (P<0.001) lower incidences of
hypothermia (2%), neonatal scleredema (0.3%), apnea (19.4%),
perinatal respiratory diseases (26.1%) and metabolic acidosis
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Infants transferred from DR to NICU
and discharged from August 2014 to June 2019
(n=3402)

[
L

Exclusion:

Total hospitalization less than 24 hours(n=68)
Incomplete maternal and infant information(n=30)
GA > 37 weeks(n=516)

Eligible for inclusion
(n=2788)

Non-DICU group
(n=931)

DICU group
(n=1857)

—
J |

Flowchart of patient enrollment for this retrospective study

(4.7%) than non-DICU group (hypothermia: 6.0%, scleredema:
6.8%, apnea: 26.3%, perinatal respiratory diseases: 34.3%,
metabolic acidosis: 17.6%). However, the DICU group had
significant higher (P <0.001) incidence of hypoglycemia than
non-DICU group (12.9% vs. 5.5%). The remaining outcomes did
not show any significant difference (P> 0.05).

Subgroup analyses across gestational age showed results
consistent with overall findings, confirming the robustness of the
interventions (Supplementary Tables S4-S6). For those less than
32 weeks of gestational age (Figure 3C), DICU group had
significantly lower incidences of severe complications such as IVH
(P<0.001), scleredema (7.39% vs. 1.05%), perinatal respiratory
diseases (63.64% vs. 50.52%), apnea (47.73% vs. 35.01%) and
metabolic acidosis (24.43% vs. 10.06%), along with reduced
mortality (5.68% vs. 2.52%, P=0.047). Infants with smaller
gestational ages exhibited higher baseline rates of complications
and benefited most from interventions targeting severe conditions.
For preterm infants aged 32-33"° weeks (Figure 3B), apart from
the aspects discussed above, improvements were observed in ROP
(7.7% vs. 3.0%, P=0.006). This subgroup demonstrated consistent
benefits for moderate and severe complications. For preterm
infants aged 34-36"° weeks (Figure 3A), the DICU group showed
significant reductions in hypothermia, scleredema, perinatal
respiratory diseases, apnea, metabolic acidosis, mortality, ROP,
respiratory failure, circulatory failure, and cardiopulmonary failure
(all P<0.05). This subgroup, while at lower baseline risk, benefited
from broader improvements in more complications.

Under PSM with replacement, baseline characteristics were
well balanced between the groups, as evidenced by absolute
standardized differences (Supplementary Figure SI1). The effect
GA and
BW distributions showed statistically significant differences

size indice for all covariates remained at 0.1.
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between the two groups (P=0.006 and P=0.008, respectively).
Furthermore, apart from IVF, abnormal labor stage and
primiparity, other maternal and perinatal characteristics were
the (P>0.05)
Table S7). In the matched analysis (Supplementary Table S8),

balanced between groups (Supplementary
results remained consistent with the unadjusted findings for most
The DICU group

significantly lower incidences of IVH, hypothermia, scleredema,

outcomes. consistently ~demonstrated
apnea, perinatal respiratory diseases, and metabolic acidosis, while
a higher incidence of hypoglycemia was observed (all P <0.001).
Additionally, a new significant reduction in circulatory failure
(P=0.022) and mortality (P =0.009) was identified.

Results from the GLMER model accounting for risk adjustment
for antenatal and perinatal-level factors between two groups are
shown in Table 3. We accounted for the following risk
adjustment variables: GA, BW, IVF-ET, antenatal steroids, IA],
GDM, HDPs, PROM, abnormal labor stage and primiparity. The
DICU group was associated with significantly lower odds of IVH
[Odd ratio (OR): 0.16; 95%confidence interval (CI): 0.11-0.23],
hypothermia (OR: 0.33; 95% CI: 0.21-0.50), apnea (OR: 0.60;
95%CIL: 0.47-0.75), perinatal respiratory diseases (OR: 0.63; 95%
CI: 0.52-0.75) and metabolic acidosis (OR: 0.24; 95% CI: 0.16-
0.34) compared with non-DICU group (P<0.001). There were
differences for scleredema (P=0.216) and

no significant

hypoglycemia (P =0.268) between two groups.

Risk factors in preterm infants with IVH and
nomogram construction

For the primary outcomes, 32 preterm infants were excluded
due to incomplete data, after random sampling in a ratio of 7:3,
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TABLE 1 Perinatal characteristics of preterm infants in the DICU group vs.
the Non-DICU group.

10.3389/fped.2024.1469757

TABLE 2 Unadjusted morbidities and mortality in the DICU group vs. the
Non-DICU group.

Variables Non-DICU DICU Variables Non-DICU DICU

(N =931) (N =1,857) (N =931) (N =1,857)
GA (week) IVH
<28 7 (0.7) 64 (3.4) <0.001 None 540 (58.0) 1,623 (87.4) <0.001
28-33%° 442 (47.5) 908 (48.9) Mild TVH 342 (36.7) 194 (10.4)
34-36"° 482 (51.8) 885 (47.6) Severe IVH 49 (5.3) 40 (2.2)
BW (gram) Hypothermia 56 (6.0) 38 (2.0) <0.001
<1,500 151 (16.2) 432 (23.3) <0.001 Scleredema 63 (6.8) 6 (0.3) <0.001
1,500-2,499 676 (72.6) 1,232 (66.3) Hypoglycemia 51 (5.5) 239 (12.9) <0.001
>2,500 104 (11.2) 193 (10.4) Perinatal respiratory diseases 319 (34.3) 485 (26.1) <0.001
Male 494 (53.1) 972 (52.4) 0.709 Apnea 245 (26.3) 360 (19.4) <0.001
Multiple pregnancy 445 (47.8) 944 (50.8) 0.130 Pulmonary hemorrhage 20 (2.1) 34 (1.8) 0.566
Congenital abnormalities 14 (15) 49 (2.6) 0.056 Severe asphyxia 8 (09) 10 (05) 0.319
Maternal age > 35 196 (21.1) 419 (22.6) 0.364 MAS 404 3(02) 0.351
IVE-ET 227 (24.4) 567 (30.5) <0.001 PPHN 2(02) 7 (04) 0.721
Antepartum hemorrhage 104 (11.2) 194 (10.4) 0.560 Pneumothorax within seven days 9 (1.0) 20 (1.1) 0.787
Antenatal steroids 773 (83.0) 1,623 (87.4) 0.002 Respiratory failure 81 (87) 148 (8.0) 0.508
IAI 25 (2.7) 12 (0.6) <0.001 Metabolic acidosis 164 (17.6) 87 (4.7) <0.001
GDM 117 (12.6) 171 (9.2) 0.006 Circulatory failure 34 (3.7) 47 (2.5) 0.096
HDPs 58 (6.2) 65 (3.5) <0.001 Cardiopulmonary failure 97 (10.4) 164 (8.8) 0.175
Main maternal comorbidities > 2 255 (27.4) 499 (26.9) 0.786 NEC
Antibiotic use in pregnancy 399 (42.9) 781 (42.1) 0.687 NONE 1,814 (97.7) 918 (98.6) 0.103
Placental abnormalities 232 (24.9) 455 (24.5) 0.809 Grade I-11 28 (1.5) 8 (0.9)
Grade III MSAF 29 (3.1) 41 (2.2) 0.149 Grade I1I 15 (0.8) 5 (0.5)
Umbilical cord abnormalities 273 (29.3) 514 (27.7) 0.363 HIE 2 (0.2) 2 (0.1) 0.862
PROM 357 (38.3) 637 (34.3) 0.036 ROP 81 (8.7) 165 (8.9) 0.871
Fetal distress 105 (11.3) 192 (10.3) 0.449 Mortality 13 (1.4) 14 (0.8) 0.102
Abnormal labor stage 39 (42) 150 (8.1) <0.001 Abbreviations: DICU, delivery room intensive care unit; IVH, intraventricular hemorrhage;
Cervical cerclage 4 (04) 22 (12) 0.050 MAS, meconium aspiration syndrome of the newborn; PPHN, persistent pulmonary
Obstetric anesthesia 718 (77.1) 1,462 (78.7) 0.332 hypertension of the newborn; NEC, necrotizing enterocolitis; HIE, hypoxic-ischemic
Primiparity 478 (51.3) 863 (46.5) 0.015 encephalopathy; ROP, retinopathy of prematurity.
Caesarean 712 (76.5) 1,458 (78.5) 0.222
Meconium aspiration syndrome 3(0.3) 2 (0.1) 0.341

Values were presented as M (IQR); M, median; IQR, interquartile range.

Abbreviations: DICU, delivery room intensive care unit; GA, gestational age; BW, birth
weight; IVE-ET, in vitro fertilization embryo transfer; IAI, intraamniotic infection; GDM,
gestational diabetes mellitus; HDPs, hypertensive disorders of pregnancy; MSAF,
meconium stained amniotic fluid; PROM, premature rupture of membranes.

1929 and 827 infants were included in the training set and
validation set, respectively. The characteristics data of patients
in the two sets was given in Table 4. Indicators with
significant differences between the two groups in the
univariate analysis were selected, which included DICU, GA,
BW, PS use, chest compression, ventilation mode within seven
days, antibiotics use (d), ibuprofen use (d), hemoglobin (Hb)
and PLT. They were

model, stepwise regression analysis revealed that DICU, GA,

included in the multivariate
BW, ventilation mode within seven days and days for
ibuprofen use were the independent predictors of IVH. Among
them, DICU, GA and BW were independent protective factors,
while ventilation mode within seven days and days for
ibuprofen use were independent risk factors. The results of the
logistic regression model were given in Table 5, all variables
The IVH in
DICU group risk nomogram was developed and was presented

showed significant statistical differences.

in Figure 4.
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Validation and efficacy of nomogram

The pooled area under the ROC curve of the nomogram was
0.793 (95% CI: 0.770-0.817) in the training set and 0.803 (95% CI:
0.767-0.838) in the validation set (Figures 5A,B), which indicated
moderately good predictive performance. The calibration curve of
the nomogram to predict the IVH risk showed good consistency
between the predicted and actual probabilities (Figures 6A,B).
Hosmer-Lemeshow goodness of fit test indicated that the
predictive models were well calibrated (Training set: P =0.605;
validation set: P =0.879). The decision curve showed that it would
be more accurate to use this nomogram in the current study to
predict the risk of IVH when the risk threshold probability was
between 2.5% and 87.1%, and between 3.3% and 82.3% in the
validation set (Figures 6C,D). Within this range, the net benefit
was comparable with several overlaps.

Discussion

The key to successful treatment lies in the transformation of
medical and nursing staff’s treatment philosophy, shifting from
the previous emphasis on “NICU-based treatment” to a focus on
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Non-DICU groups, with significant differences denoted by asterisks (*P < 0.05, **P < 0.01, ***P < 0.001).
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TABLE 3 Adjusted odds ratio of morbidities in the DICU group vs. the
Non-DICU group.

Outcomes OR (95% CI) P

IVH 0.16 (0.11,0.23) <0.001
Hypothermia 0.33 (0.21,0.50) <0.001
Scleredema 0.04 (0.00,6.30) 0.216
Hypoglycemia 2.65 (0.47,14.8) 0.268
Perinatal respiratory diseases 0.63 (0.52,0.75) <0.001
Apnea 0.60 (0.47,0.75) <0.001
Metabolic acidosis 0.24 (0.16,0.34) <0.001

Abbreviations: OR, odd ratio; CI, confidence interval; DICU, delivery room intensive care
unit; IVH, intraventricular hemorrhage.

TABLE 4 Differences in characteristics for enrolled population between
the training set and the validation set.

Variable Total train_set | valid_set | P
(n=2,756) (n=1,929) (n=_827)
IVH 615 (22.31) 430 (22.29) 185 (22.37) | 0.964
DICU 1,840 (66.76) | 1,285 (66.61) | 555 (67.11) | 0.800
GA (week)
<28 65 (2.36) 43 (2.23) 22 (2.66) 0.780
28-33"¢ 1,337 (48.51) 935 (48.47) 402 (48.61)
34-36"° 1,354 (49.13) 951 (49.30) 403 (48.73)
BW (gram)
<1,500 573 (20.79) 397 (20.58) 176 (21.28) | 0.806
1,500-2,499 1,887 (68.47) 1,328 (68.84) 559 (67.59)
>2,500 296 (10.74) 204 (10.58) 92 (11.12)
PS use 146 (5.30) 94 (4.87) 52 (6.29) 0.129
Chest compression 147 (5.33) 111 (5.75) 36 (4.35) 0.134
Ventilation mode within 7 days
None 1,231 (44.67) 861 (44.63) 370 (44.74) 0.992
Noninvasive ventilation | 1,284 (46.59) 900 (46.66) 384 (46.43)
Invasive ventilation 241 (8.74) 168 (8.71) 73 (8.83)
Ibuprofen use
None 2,689 (97.57) 1,889 (97.93) 800 (96.74) 0.091
<7d 40 (1.45) 26 (1.35) 14 (1.69)
>7d 27 (0.98) 14 (0.73) 13 (1.57)
Antibiotics use
None 912 (33.09) 637 (33.02) 275 (33.25) | 0.978
<7d 911 (33.06) 640 (33.18) 271 (32.77)
>7d 933 (33.85) 652 (33.80) 281 (33.98)
Hb (g/dl) 174.00 (30.00) | 174.00 (30.00) | 175.00 (30.00) | 0.359
PLT (per ul) 242.00 (82.25) | 243.00 (81.00) | 242.00 (83.50) | 0.792

Values were presented as M (IQR); M, median; IQR, interquartile range.

Abbreviations: IVH, intraventricular hemorrhage; DICU, delivery room intensive care unit;
GA, gestational age; BW, birth weight; PS, pulmonary surfactant; CRP, C-reactive protein;
Hb, hemoglobin; PLT, platelet.

the “care, support, and treatment” model with an emphasis on
early intervention. To our knowledge, this is the first study in
China to demonstrate in a large population, that the forward
shift in standardized team-based neonatal care practices has been
conducted to optimize treatment resources and reduce the
incidence of morbidity among high-risk preterm infants. The
GA and BW of the transferred infants exhibited a declining
trend, with an increasing proportion of infants born at <28
weeks and weighing <1,500 g, while since the exposure of DICU,
the mortality rate among these infants decreased from 1.4% to
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TABLE 5 Predictors for the risk of IVH in the entire enrolled population.

cOR
(95% ClI)

aOR
(95% ClI)

Variables

DICU 0.20 (0.16-0.25) <.001 ‘ 0.14 (0.10-0.18) <.001
GA (week)
<28
28-33*6 0.39 (0.21-0.72) | 0.003 | 0.69 (0.33-1.44) | 0.324
34-36"6 0.16 (0.09-0.30) | <.001 | 0.43 (0.19-0.94) | 0.036
BW (gram)
<1,500
1,500-2,499 0.36 (0.28-0.46) <.001 0.46 (0.34-0.64) <.001
>2,500 0.17 (0.10-0.27) <.001 0.24 (0.13-0.44) <.001
PS use 2.27 (1.48-3.49) <.001
Chest compression 3.63 (2.46-5.36) <.001
Ventilation within 7 days (highest level)
None
Noninvasive ventilation | 1.57 (1.24-1.99) <.001 1.60 (1.19-2.14) 0.002
Invasive ventilation 4.68 (3.29-6.66) <.001 3.13 (1.94-5.06) | <.001
Antibiotics use (day)
None Reference
<7 1.12 (0.84-1.49) 0.442
>7 2.27 (1.74-2.96) <.001
Ibuprofen use (day)
None
<7 4.25 (1.95-9.26) <.001 1.58 (0.60-4.16) 0.353
>7 6.55 (2.18-19.66) | <.001 | 4.41 (1.37-14.17) | 0.013
Hb (g/dl) 0.99 (0.99-0.99) 0.005
PLT (per ul) 0.99 (0.99-0.99) 0.002

Abbreviations: cOR, crude odd ratio; CI, confidence interval; aOR, adjusted odd ratio; IVH,
intraventricular hemorrhage; DICU, delivery room intensive care unit; GA, gestational age;
BW, birth weight; PS, pulmonary surfactant; CRP, C-reactive protein; Hb, hemoglobin;
PLT, platelet.

0.8%. By broadening the applicable GA range, we observed even
more significant improvements in preterm infants aged >32
weeks of GA. Our transport team provided an accessible
approach to better support fetal-to-neonatal transition, and
significantly improve the outcomes of IVH, hypothermia,
neonatal scleredema, apnea, perinatal respiratory diseases and
metabolic acidosis. Furthermore, we have successfully developed
that could IVH,
demonstrating robust internal validation consistency.

a nomogram model effectively predict

Our study expanded the population to include all infants with a
GA of less than 34 weeks and critically ill infants less than 37
weeks. Traditionally, research has disproportionately focused on
the prognosis of extremely preterm infants, often overlooking
moderate and late preterm infants. These groups, despite having
a lower incidence of adverse outcomes compared to extreme
preterm infants, constitute approximately 80% of all preterm
births and face significant risks that warrant attention due to
their larger representation within the preterm population (19). In
our study, we observed that DICU significantly reduced the
incidence of key morbidities even among late preterm infants.
Notably, DICU exposure had a profound impact on improving
respiratory and circulatory support, with a marked reduction in
the incidence of cardiovascular failure in this group. For
these more mature preterm infants, earlier application of
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DICU concepts significantly improved both prognosis and quality
of life. These findings challenge the traditional reliance on GA as
the sole criterion for admission to the DICU. Late preterm
infants with perinatal high-risk factors also benefit from
multidisciplinary and collaborative management within the

Frontiers in Pediatrics

09

DICU. This suggests the necessity for early assessment and
individualized treatment plans that consider the infant’s overall
health status rather than GA alone. The expansion of the
research population had not only enhanced our understanding of
early resuscitation management for preterm infants, but also

frontiersin.org


https://doi.org/10.3389/fped.2024.1469757
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Zhou et al.

10.3389/fped.2024.1469757

1.0 e
Training Set
Hosmer-Lemashow 7 = 0605 L

0.8 L
= 7
20.6 27
=3 ~
o s
& -
'.'g‘
g 0.4 )

= ppparent
0.2 /,/ < Biascomrecied
0.0{ -
0.0 0.2 0.4 0.6 0.8 1.0
C Predicted probably
0.25
All
- None
0.20 - Model
Training Set

015
(=1
Q
=}
Q
A 0.10
o
Z

0.05

0.00 ~r~_1

0.0 0.2 0.4 0.6 0.8 1.0
High Risk Threshold
FIGURE 6

Calibration curves and decision curve analysis for the IVH risk nomogram prediction. (A) Calibration curves of the IVH risk nomogram prediction from
the training set. (B) Calibration curves of the IVH risk nomogram prediction from the validation set. (C) Decision curve analysis for the IVH risk
nomogram prediction from the training set. (D) Decision curve analysis for the IVH risk nomogram prediction from the validation set.

1.0 -
Validation Set
Hosmer-Lemeshow P = 0.879 R4

0.8
0.6 PR
) e
[ s
=% ’,—;,’
20.4 //:://

/ ’, N Apparent
02 1/’ L - Biscorrecied
0.0{ -~
0.0 0.2 0.4 0.6 0.8 1.0
D Predicted probably
0.25
All
- None
0.20 - Model
Validation Set

=015
=
o
=
Q
A 0.10
o
Z

0.05

0.00

0.0 0.2 0.4 0.6 0.8 1.0
High Risk Threshold

provided crucial reference for clinicians. We underscore the critical
importance of expanding research focus and clinical attention to
moderately and late preterm infants, who have historically been
underrepresented in studies despite their significant contribution
to preterm morbidity and mortality.

With the intervention of the transport team, the incidence of
hypothermia was significantly reduced from 6.0% to 2.8%,
attributed to improved team cooperation and emphasize on
maintaining warmth. A comparable improvement was observed
in the reduced incidence of Scleredema, which decreased from
6.8% to 0.3% following the exposure of DICU. After adjusting at
the DICU
independent protective factor against hypothermia. While, this

patient’s level between groups, remains an

study revealed that the incidence of hypoglycemia in preterm
12.9%
DICU with non-DICU group. Based on age stratification results,

infants increased from 5.5% to when compared

the most significant rise in the incidence of hypoglycemia was
observed among preterm infants aged between 34 and 36°
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weeks, escalating from 5.8% to 16.7%. After adjusting for the
patients baseline character, it was found that the DICU exposure
had no impact on blood glucose changes. We supposed that for
preterm infants aged between 34 and 36"® weeks, who did not
require advanced life support casually, delayed establishment of
venous access may result in hyperglycemia. This implied that for
the future DICU team, neonatal nurse practitioners should
promptly establish peripheral venous access during resuscitation
in DRs to maintain stable blood glucose levels.

For the respiratory system, DICU group significantly reduced
the incidence of apnea and perinatal respiratory diseases
compared to the non-DICU group. Overall, after adjusting for
patient factors through calibrated analyses, it was determined
that the NICU exposure independently protective risks for
metabolic acidosis, apnea, and even perinatal respiratory diseases.
The prognosis of preterm infants with perinatal respiratory
diseases is closely associated with

early application of

PS, appropriate oxygen use, and respiratory support (20).
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By conducting a comprehensive evaluation of the initial condition
and implementing standardized respiratory management, it is
possible to increase the number of preterm infants who are
eligible for PS use in the DR and initiate adjunctive therapy at
an earlier stage. Therefore, our study observed an increased use
of PS and intubation in the DR within the DICU group, this is
consistent with previous research (8, 21, 22). Furthermore, upon
admission to the NICU, the DICU group facilitated early and
continuous utilization of respiratory support through seamless
transitions. Specifically, respiratory support (ventilation mode
within seven days) was effectively implemented, predominantly
in the proportion of non-invasive ventilation (NIV). The
DICU group with involvement of respiratory therapists had a
more standardized management of neonatal airway and T-tube.
As the only entity in China with the qualification to train

respiratory therapists, it holds significant advantages in
enhancing patient care quality and reducing medical risks.
For the circulation system, we observed significant

improvements in circulatory failure and cardiopulmonary failure
for preterm infants aged between 34 and 36*° Weeks' Gestation.
that
resuscitation, including chest compressions, 100% oxygen supply

Relevant studies have previously revealed advanced
in the DR, and potential use of epinephrine (23), were required
for up to 15% of preterm infants (24). There was a notable
reduction in the proportion of chest compressions through
timely assessment and standardized resuscitation management.
Upon entering the NICU, indicators showed a decrease in Hb
levels, suggesting improved umbilical cord management by the
NICU group and progress made towards reducing umbsilical cord
compression to mitigate later anemia risks.

For the nervous system, we selected IVH for analysis. Our
findings confirm that IVH incidence is inversely proportional to
gestational age (25), with neonates born at <32 weeks exhibiting
the highest rates. However, across all gestational age groups, the
DICU group consistently demonstrated lower IVH incidence
compared to the non-DICU group, underscoring its protective
effect regardless of maturity level. Notably, in the 34-36"° weeks
group, where the overall IVH risk is relatively low due to
improved vascular stability, DICU further reduced IVH rates,
highlighting the
implementation of DICU was significant
reductions in both mild and severe IVH. Mild IVH incidence

showed a marked decrease, suggesting that DICU not only

its universal applicability. = Moreover,

associated with

prevents the onset of IVH but also mitigates its progression to
severe forms.

We
individualized prediction with good discrimination and
calibration ability. We identified DICU exposure, GA, BW,
ventilation mode within seven days, and days for ibuprofen use

developed a nomogram prediction model for

as independent predictors.

Positive pressure ventilation within seven days may contribute
to an increased incidence of IVH due to hemodynamic changes
induced by pressure fluctuations (26). However, the use of
positive pressure ventilation is indispensable in the treatment
of preterm infants. We conducted a comparative analysis of
different ventilation modes and observed that the IVH incidence
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exhibited an upward trend with increasing levels of ventilatory
pressure when compared to no ventilation. Furthermore, our
findings highlighted invasive ventilation (IV) as having the most
significant impact on IVH occurrence. This observation may be
attributed to the inherent severity of the disease itself.

Our model results indicated an increased risk of IVH in
preterm infants with prolonged use of ibuprofen; nevertheless,
larger trials are necessary to assess its safety and efficacy. This
may be attributed to the potential of long-term ibuprofen use in
children with PDA to induce pulmonary hemorrhage, leading to
inadequate systemic circulation and subsequent IVH. A meta-
analysis comprising 9 studies demonstrated that ibuprofen
treatment effectively reduced the incidence of PDA; however, no
significant difference was observed in the occurrence of
IVH compared to the untreated group, indicating a lack of
evident neuroprotective effect (27).

In our study, the nomogram model once again confirmed the
critical roles of gestational age and birth weight in the
development of IVH. However, for neonatology teams facing
preterm infants with fixed gestational ages and weights post-
birth, the implementation of DICU serves as an independent
protective factor against IVH. This underscores the significance
of systematic respiratory and circulatory management during
early resuscitation under the DICU framework. Through this
model, neonatologists are guided to assess both the mother and
infant comprehensively, identify key treatment priorities, and
allocate team resources effectively. The inclusion of respiratory
therapists ensures specialized evaluation and management of
respiratory status, with a focus on optimizing FiO2 and
PEEP settings to provide superior respiratory and airway support.
Nurses play a crucial role not only in maintaining thermal
stability and early glucose control but also in establishing venous
access promptly to secure circulation, particularly for moderate
and late preterm infants who are at heightened risk of glucose
dysregulation. The standardized DICU management workflow we
propose spans from pre-delivery preparation to seamless
NICU

multidisciplinary

handovers  upon admission, fostering improved

collaboration  among teams, including

obstetricians and families, while enhancing outcomes for
IVH and other complications.

The nomogram serves as a practical tool, offering real-time risk
predictions and actionable guidance. In facilities with limited staff
or expertise, it supports less-experienced providers with evidence-
based recommendations, enhancing consistency in decision-
making and overall care quality. By facilitating early
interventions, such as optimizing ventilation strategies and
stabilizing glucose levels, it demonstrates significant potential to
prevent IVH and improve neonatal outcomes across a wide range

of clinical settings.

Strength

Faced with a significant number of premature births, there is
immense pressure on specialized pediatric transport teams for
training and resources required. A thorough understanding of
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infant characteristics and identification of potential risk factors are
crucial to alter specific treatment decisions. As the first large-scale
study of its kind in China, our center has established an early
resuscitation model starting from the delivery room (DR),
providing a framework that can be extended to other regions in
China and even internationally. Notably, this model achieves
these improvements without adding significant cost burdens,
making it particularly beneficial for regions facing similar
challenges. The protocol highlighted the importance of early
intervention based on standardized team resuscitation resources.
A key strength of our approach lies in the integration of
which  has
respiratory management during early resuscitation. Furthermore,

respiratory  therapists, significantly  enhanced
we emphasize the broader application of resuscitation strategies
across a wider spectrum of GA, supported by favorable
outcomes, challenging the traditional reliance on GA as the
primary determinant of prognosis for moderate and late
preterm infants.

For the primary outcome, our study identified critical
predictive factors associated with the implementation of DICU,
providing valuable insights for early prevention and clinical
intervention strategies. These findings highlight the potential
of these strategies to effectively reduce IVH incidence, with
high accuracy and consistency confirmed through robust

internal validation.

Limitations

This study has several limitations. First, as a single-center
study, the findings may not be generalizable to other clinical
settings. It would be more advantageous to incorporate relevant
advancements in alternative centers to enhance representation
and increase the external validity of the results. Second, while
this study focuses on short-term outcomes, it lacks data on the
long-term impact of DICU, including neurodevelopmental and
respiratory outcomes, which are critical in evaluating the
sustained benefits of early interventions. Future research should
incorporate longitudinal designs to explore how DICU influences
long-term  health
conditions such as bronchopulmonary dysplasia and necrotizing

trajectories, particularly with regard to
enterocolitis. Furthermore, the time span of 2014 to 2019 was
selected due to the completeness of available data and the
implementation of the team intervention in 2016. Future research
will aim to extend this analysis by incorporating more data from
2020 onwards, which will allow for a more comprehensive
assessment of the long-term impact of the intervention. Thirdly,
this study does not include a cost-effectiveness analysis of the
DICU model compared to standard NICU care. Such an
evaluation is essential for assessing its feasibility and promoting
its adoption, especially in resource-constrained settings. Finally,
the model’s predictive accuracy could be further enhanced by
integrating more continuous and routine hospital-based
indicators, ensuring broader applicability in both advanced and

resource-constrained settings.
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Conclusions

The transportation of critically ill pediatric patients requires a
trained professional team and substantial medical resources. This
study emphasized the shift in early intervention concepts,
highlighting the need for more accurate identification of preterm
infant characteristics and timely provision of respiratory and
primary
continuously improve the survival rate and quality of life for both
The
DICU approach had significantly reduced the incidence of

circulatory support as “assistance” measures to

early and mid-term preterm infants. standardized
hypothermia, apnea, perinatal respiratory diseases, metabolic
acidosis and IVH. Furthermore, notable progress has been achieved
in utilizing positive pressure support, PS and administering
antibiotics. DICU exposure, GA, BW, ventilation mode within
seven days, and days for ibuprofen use were independent predictors
of IVH. The prediction model created based on these indicators
had high accuracy, sensitivity, consistency, and practicability in
predicting IVH, which will be helpful for clinicians to promptly
determine, appropriately diagnose, and treat the disease to improve
its prognosis. Furthermore, our study contributes to the existing
body of research on perinatal care by providing evidence suggesting
the potential benefits of extending gestational age (GA) to 34 weeks
or below on the prognosis of preterm infants. We also highlight
that GA alone should not be considered the sole criterion when

assessing neonatal outcomes.
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