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ABSTRACT

BACKGROUND: The medical management of a preterm birth is a challenge and there is not
a definite consensus on how to deal with this situation. The aim of this study was to evaluate
the effect of delivery room (DR) management on clinical condition (temperature, peripheral
oxygen saturation, blood glucose level, hemoglobin level, mean blood pressure and pH) on
the NICU (Neonatal Intensive Care Unit) admission of preterm infants born before
270 weeks of gestational age (GA).

METHODS: This study was performed among all preterm infants with a GA between 23*°
and 26 weeks admitted to the level 11l NICU of Centro Hospitalar Universitario de S&o
Jodo between 1% January 2005 and 31" December 2018. Maternal demographics, gestation

information, infants’ characteristics, DR and NICU data were evaluated.

RESULTS: A total of 65 preterm neonates were included in this study. The admission pH
was associated to the administration of epinephrine in DR [B= -0.786; p = 0.003; 95%CI (-
1.282;-0.290)]; blood glucose level to body weight on birth [B= 0.253; p = 0.006; 95%CI
(0.078-0.428)] and epinephrine in DR [B= 72.719; p = 0.02; 95%CI (12.530-132.908)]; body
temperature to epinephrine administrated in DR [B= -1.703; p = 0.001; 95%CI (-2.692;-
0.714)]; and hemoglobin level to early CPAP in DR [B= 6.008; p = 0.013; 95%CI (1.356-
10.660)].

CONCLUSIONS: DR procedures can have negative or positive effects on early outcomes of
preterm newborns. It is crucial to research more about its impact to optimize the NICU

management of this particular and challenging neonatal group.

Key words: preterm birth, extremely low gestational age, delivery room management,

neonatal intensive care unit, neonatal mortality, neonatal resuscitation, limit of viability



Introduction

The World Health Organization states that a preterm birth occurs before 37
completed weeks of gestation or less than 259 days from the first date of a woman's last
menstrual period (LMP) [, Prematurity accounts for 5 to 18% of worldwide births and is
one of the leading causes of death in children under five years old ™. In fact, it is one of the
main causes of neonatal mortality >® and is related with many neurodevelopmental
disturbances, severe impairment and chronic diseases later in life 5. Among preterm
infants, the risk of development of abnormalities and mortality are uncertain in the extremely
low gestational age newborns (ELGANS), born with less than 28 weeks 21,

The management of a preterm birth is delicate and complex, since it implicates
medical, social and ethical issues and challenges . As for this, there is no definite
consensus in developed countries on how to approach these cases, even though there are
many evidence-based recommendations and published guidelines [,

Delivery room (DR) procedures in the first minutes of life may have a significant
impact on the short and long-term outcomes of preterm infants. This period is referred to as
the “Golden Hour”, a term which is also applied in emergency medicine 8. The management
of preterm infants in this critical hour aims a better neonatal outcome especially in ELGANS.
It should be held by specialized professionals and is structured by many components such as
antenatal counselling and team briefing, resuscitation, temperature maintenance, support of
the cardiorespiratory system, early nutritional care, hypoglycaemia and infection prevention,
initiation of breast feeding, monitoring and communication with family [,

The aim of this study was to evaluate the effect of DR management on clinical
condition (pH, hemoglobin level, blood glucose level, peripheral oxygen saturation, mean
blood pressure and body temperature) on NICU (Neonatal Intensive Care Unit) admission of

preterm infants born before 27*° weeks of gestational age (GA).



Materials and methods

This retrospective observational study was performed among all preterm infants with
a GA between 23*° and 26" weeks admitted to level Il NICU of Centro Hospitalar
Universitario de S&o Jo&o, over 14 years (1% January 2005 until 31" December 2018), with
an average of 450 admissions per year 101,

After the approval of the institutional Ethics Committee, clinical records were
reviewed and the data was collected. We excluded pregnancies with complications such as
major congenital or chromosomal anomalies, a TORCH infection (Toxoplasmosis; Others -
such as syphilis, parvovirus B19 or varicella-zoster; Rubella; Cytomegalovirus; and Herpes)
and fetal hydropsis. The outborn infants and those transferred to other healthcare units in the
first 24h of life were excluded too.

We did a demographic and perinatal characterization of the mother: age; GA
(recorded as complete weeks) — assessment was based on menstrual age (in women with
regular menstrual cycles), ultrasound examination (when a discrepancy of two or more
weeks existed between the age derived by menstrual dating and the one derived
sonographically, or in the absence of a menstrual date) [**l or the New Ballard Score (in the
absence of obstetrical indexes) ?l; previous pregnancies; singleton or multiple gestation;
assisted reproductive technology; smoking habits; usual medication, alcohol or drug
consumption; complete cycles of antenatal corticosteroid (ACS) therapy; administration of
magnesium sulfate; disorders associated with pregnancy such as: gestational diabetes, renal
failure, hypertensive disease (defined as maternal blood pressure >140 mmHg systolic and
>90 mmHg diastolic), preeclampsia (defined as hypertension accompanied with proteinuria),
low platelets (HELLP syndrome), feto-fetal transfusion syndrome; clinical chorioamniotitis;

placental abruption; placenta previa; fetal growth restriction (defined as estimated fetal



weight < 10" centile for gestational age in Fenton’s growth charts '*1): and abnormal
umbilical flow.

Due to protocol changes in our centre, the ACS administrated to women before
February 2014 was betamethasone followed by the use of dexamethasone since March 2014.
A course consisted on two doses of 12mg of intramuscular betamethasone with 24-hour
interval or four doses of 6mg intramuscular dexamethasone every 12 hours.

Data from peripartum period and labour were also studied. This information included
preterm premature rupture of membranes (defined as membrane ruptured <18 hours before
delivery), infant’s gender and birth weight, type of delivery, abnormal amniotic fluid, fetal
presentation and Apgar score at 1% and 5™ minutes <5 or <7, respectively.

DR procedures such as oxygen administration, neonatal resuscitation (endotracheal
intubation, chest compressions, epinephrine), ventilation equipments (invasive mechanic
ventilation, early CPAP - continuous positive airway pressure), surfactant administration and
umbilical cord pH level (arterial and venous) were included as well.

Neonates’ hemoglobin level (g/dL), platelets (10%/uL), blood glucose level (mg/dL),
peripheral oxygen saturation (SpO2%), respiratory (cycles per minute) and heart (beats per
minute) rates, systolic, diastolic and mean blood pressure (mmHg), temperature (degrees
Celsius, °C) and pH level were evaluated on the newborn admission to the NICU. Neonatal
death was also considered.

Regarding clinical condition when NICU admission, we considered: anemia if
hemoglobin (Hb) level < 12 g/dL 4 hypoglycaemia if blood glucose level < 40 mg/dL;
hypoxia if SpO2 < 94%; hypotension when mean blood pressure (BP) < GA [

hypothermia if temperature < 36.5°C [*°1: and acidosis if blood pH < 7.25.



The sample was divided in two major groups for the analysis: 24 or 25 weeks of GA
and 26 weeks of GA. The preterms born at 23 weeks of GA were only 5 so we decided not to

include them in the analysis and show their data separately.

Statistical analysis

Statistical analysis was performed using SPSS, version 25. Categorical variables
were analyzed by absolute and relative frequencies and continuous variables were analyzed
according to their distribution by mean (x standard deviation) for symmetric distribution or
median (minimum-maximum) for asymmetric distribution. Categorical variables were
evaluated by Chi-squared or Fisher’s Exact Test and continuous variables by Independent T
Test or Mann—-Whitney U Test.

The impact of DR management on NICU admission was evaluated using linear
regressions.

A p value <0.05 was considered as statistically significant.

Results

During the study period, 65 preterm neonates with GA between 23*% and 26" weeks
admitted to the NICU of Centro Hospitalar Universitario de Sdo Jodo were eligible from a
total of 197 and included in this study. Maternal data is described in Table 1 whereas
newborn data is summarized in Table 2.

Comparing neonates with 24-25 weeks of GA (n=33) to 26 weeks of GA (n=27), the
univariate analysis in Table 1 showed statistically significant differences in gemelarity [19
(57.6%) vs 6 (22.2%); p = 0.006)], gestational diabetes [4 (12.1%) vs 10 (37.0%); p =
0.033], preeclampsia [1 (3.0%) vs 6 (22.2%); p = 0.039] and abnormal umbilical flow [0 vs 5

(18.5%); p = 0.015]. In Table 2, we also found through the univariate analysis that there
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were statistically significant differences between the two groups regarding body weight at
birth [695.6 (£126.8) vs 840.7 (x179.5); p = 0.001], eutocic delivery [24 (72.7%) vs 7
(25.9%); p < 0.001], endotracheal intubation in DR [30 (90.9%) vs 17 (63.0%); p = 0.026],
invasive MV in DR [31 (93.9%) vs 18 (66.7%); p = 0.009], early CPAP in DR [2 (6.1%) Vs
10 (37.0%); p = 0.004], surfactant in DR [15 (45.5%) vs 5 (18.5%); p = 0.028] and death [24
(72.7%) vs 8 (29.6%); p = 0.001].

Multivariate regression analysis of our sample was performed to control potential
confounding variables and is shown in Table 3. The admission pH was associated to the
administration of epinephrine in DR [B= -0.786; p = 0.003; 95%CI (-1.282;-0.290)]; body
temperature was also related to epinephrine administrated in DR [B= -1.703; p = 0.001;
95%CI (-2.692;-0.714)]; the blood glucose level to body weight on birth [B= 0.253; p =
0.006; 95%Cl (0.078-0.428)] and epinephrine in DR [B= 72.719; p = 0.02; 95%CI (12.530-
132.908)]; and hemoglobin level to early CPAP in DR [B= 6.008; p = 0.013; 95%CI (1.356-
10.660)].

About the 5 preterms with 23 weeks of GA: 3 (60%) cases were in multiple
gestations; 4 (80%) mothers had antenatal corticotherapy but no complete cycles; 1 mother
(20%) had preeclampsia; 1 (20%) had HELLP syndrome; and 3 (60%) had clinical
chorioamniotitis. 100% of the preterms were intubated, submitted to invasive MV and had

oxygen supplementation. 1 (20%) has had surfactant administration.

Discussion

A preterm infant is fragile and immature and needs special care, time and attention.
Prenatal risk factors, gestational age, likelihood of survival, potential complications and
parental wishes should be factors taken into consideration when planning the management in

DR [16, 17] )
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A study performed in our centre states that ELGANS delivered between 23 and 25
weeks of GA have high morbidity at discharge since there is an increased risk of respiratory
distress syndrome, patent ductus arteriosus, early or late sepsis, intraventricular hemorrhage,
retinopathy of prematurity and necrotizing enterocolitis. This poor prognosis makes it
difficult to decide whether or not to intervene [*8l. Soares C. et al concluded that from 2010
to 2012 there were more newborns in our NICU that had their therapy limitated, DNR (do
not resuscitate) decision or were submitted to palliative care when compared to
investigations from years before [2°],

We must heed the concept of viability when defining management strategies.
Newborns delivered between 23%7 and 245" weeks of GA are considered to be in the “gray
zone” of viability by Portuguese Society of Neonatology . Even though this definition is
changing over time due to progresses that have been made in treatments and biomedical
technology, it is globally agreed that bellow 22 weeks of GA the likelihood of death is high
and infants born with 26 weeks or more of GA have high likelihood of survival . Initiating
and withdrawing intensive care is a question that has been discussed over time but more
longitudinal studies including large numbers of preterm neonates are warranted to help
neonatologists in the clinical decision-making process. Each NICU should also share their
results and statistics in order to reach a consensus and establish policies 22231,

However, it is known that in many cases golden hour interventions have a notorious
role as they can avoid neonatal mortality in preterms and minimize complications such as
bronchopulmonary dysplasia, severe neurologic injury, retinopathy of prematurity,
necrotizing enterocolitis and hospital-acquired infections 1. The main goal of DR
management in the first hour of life is a better neonatal outcome and these medical

procedures based on the best available evidence are very important especially in ELGANSs!®,
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Our main search question was to determine how the early management of preterms
born before 270 weeks of GA interferes with clinical parameters on NICU admission. DR
interventions have a huge impact on the transition of the newborn to the extra uterine life and
we must be concerned that this impact can be positive or negative 4. Studying the
association between DR procedures and pH, hemoglobin and blood glucose level, peripheral
oxygen saturation, mean blood pressure and body temperature on admission to NICU will
possibly contribute to the optimization of therapeutic options for these preterms.

In our sample, the administration of epinephrine in DR decreased the admission pH
in 0.786 units. The infusion of epinephrine can be required in neonatal reanimation.
Cardiopulmonary arrest leads to poor tissue perfusion which compromises cellular delivery
of nutrients and oxygen. This can cause elevation of blood lactate levels which reflect
insufficient transport of oxygen to the tissues and a decrease of pH values, potentially
complicating metabolic acidosis ?°1. This is a possible explanation for the association found
between the administration of catecholamines and its effect on pH values in NICU
admission. There are not many studies exploring the relation between these two variables in
the preterm newborn so it would be pertinent to enhance research in this field.

Nevertheless, a recent study from 2020 reports that lower pH values during neonatal
transition causing progressive acidosis and hypoxemia are themselves causes of bradycardia
or asystole 261 The measure of pH values on umbilical cord is recommended for infants in
high risk situations or Apgar scores < 7. Bethany A. et al. agree that there is also a risk of
acidosis in normal range Apgar levels so there is potential utility in measuring cord blood pH
values universally 21, In our centre, obtaining and recording the umbilical cord pH values on
delivery was not a usual practice especially before 2010. Even though that information was
collected in our study, there was evident missing data on this variable. As consequence, we

cannot be assured that the acidosis on NICU admission was caused by the same mechanisms
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that caused umbilical cord acidosis which promoted cardiac arrest or if it was a consequence
of cardiac failure and poor tissue perfusion. As mentioned before, more investigation must
be done.

We also found that epinephrine administration in DR decreased the body temperature
on NICU admission in 1.703°C. These results are not consistent with a study performed
among preterms which states that the incidence of hypothermia in NICU admission was
lower in preterms that required DR interventions 281, However, the inclusion criteria of their
sample, temperature cut-off value and population differences may contribute to these
contradictory results so we should not discard our findings. In our perspective, the higher
incidence of admission hypothermia when epinephrine is administrated in DR is explained
by body surface exposition. Even though WHO recommendations % to maintain body
temperature are respected during stabilization and transfer to NICU, epinephrine
administration is the last step on neonatal resuscitation algorithm 2% and we do believe that
infants who need amines have their body surface more time exposed through stabilization
than the others who don’t need it. In fact, warmer DR and the use of neonatal thermic wraps
contribute to maintain infants’ body temperature on values that are compatible with
homeostasis 8. But the more intervention needed, the longer skin is uncovered to
streamline interventions and this contributes to heat loss. The premature infants have
immature thermoregulatory mechanisms and their skin is thinner compared to term infants
which leads to higher heat loss through evaporation 2%,

Within our cohort, the increase of 1g in body weight was associated with an increase
of 0.253 mg/dL of blood glucose level measured on NICU admission. The physiologic
explanation for the higher body weight on birth and an increase in glucose level is intuitive.
In utero, gluconeogenesis is minimized whereas glycogen synthesis is stimulated. After

birth, there is a switch in insulin/glucagon ratio and other factors that trigger

14



gluconeogenesis. This process is highly dependent on precursors such as fatty acids,
glycerol, amino acids and lactate. An increase in body weight can be explained by more fat
sources which will allow glucose production and therefore a raise in blood glucose level %,
We must be aware that the glucose metabolism is uncertain and unstable in extremely
preterm infants 3. The first two hours of birth are known to be a metabolic period of
adaptation %, Our conclusion is applied to our sample, which does not discard that lower
body weight can be related to higher glucose level as stated in other studies 21, Each case is
individual and many external and internal factors are involved in neonatal glucose pathway.
On one hand, factors such as continuous hepatic glucose release, insulin resistance and
abnormal proinsulin processing by pancreatic B cells can predispose to hyperglycaemia 11,
On the other hand, limited fat and glycogen stores, immature gluconeogenesis pathways and
higher metabolic state due to relatively larger brain dimensions may contribute to
hypoglycaemia 3. The normal glucose level is not well established in neonatology, despite
the extensive literature, but we must be informed about the range that is globally accepted
since both extremes can have deleterious neurodevelopmental effects (032 331,

Epinephrine administration also seems to be associated with blood glucose level
leading to an increase of 72.719 mg/dL. This is consistent with literature. The neonatal
release of endogenous catecholamines is stimulated by physiological stress of transition to
life outside the uterus 21, Since they share similar receptors, exogenous epinephrine will
have the same effects: maintains blood pressure, blocks insulin release and action, promotes
liver glycogenolysis, stimulates gluconeogenesis and consequently blood glucose level
increases (32331,

Our results also support a relation between early CPAP in DR and hemoglobin level
in NICU. Early CPAP seems to be associated with an increase in hemoglobin level of 6.088

g/dL. 20% of our sample was submitted to this respiratory support device. The 2019 Update
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of European Consensus Guidelines on the Management of Distress Respiratory Syndrome
states that spontaneously breathing neonates should be early stabilized in DR with CPAP
instead of being intubated to reduce bronchopulmonary dysplasia B34, A 2019 study in our
center agrees that CPAP failure is associated with increased risk of mortality and morbidities
mainly in infants with < 29 weeks of GA (unpublished data). What we do know is that
anemic preterms require more time on early CPAP to successful weaning 1. This is likely
explained by the decreased oxygen delivery and increased cardiac load and breathing work.
But how does early CPAP in DR increases hemoglobin concentration? We can think that
preterms that require early CPAP are in better clinical state than those who are intubated so
their clinical parameters are more likely to be normal ranged and this includes hemoglobin
levels. The inferior limit of hemoglobin is proportional to prematurity grade in anemia of
prematurity [*4l. This is definitely a question that has to be investigated since literature fails
to explore this association.

We should recognize the inherent weaknesses of a retrospective study. This is a
limitation of this investigation but it is difficult to perform prospective studies in ELGANS
as the prevalence of cases in our NICU is low. Indeed, the number of patients was not large
enough to have statistically significant results in all outcomes. Another limitation is that we
only included data from a single institution.

The main strengths of this study were the detailed data included and the innovating
research question. Literature extensively lacks in studying DR management and the effect in
clinical condition of preterms in NICU so it would certainly be valuable to design more and

larger clinical trials with this study question.
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Conclusions

DR procedures can have benefic effects and improve the outcomes of extremely
preterm neonates. However, they may unexpectedly interfere with clinical parameters and
have undesirable repercussions. More investigation has to be done in this field in order to

optimize the NICU management of this particular and challenging neonatal group.
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TABLES

Table 1.— Maternal data

Total? | GA=24-25w | GA=26w | pvalue
n =60 n=33 n=27
Maternal age < 35 (years), n(%) 26 (43.3) 4 (12.1) 22 (81.5) | 0.294*
Previous gestations, n(%): 28 (46.7) 14 (41.4) 14 (51.9) | 0.228*
Multiple gestation 25 (41.7) 19 (57.6) 6(22.2) | 0.006*
FFTS 4(6.7) 2(6.1) 2(74) | 0.530%*
ART, n(%) 14 (23.3) 10 (30.3) 4 (14.8) 0.223**
Maternal exposure, n(%):
Tobacco 4 (6.7) 1(3) 3(11.1) | 0.318**
Alcohol 2 (3.3) 13) 13.7) 0.999**
Drugs 1(1.7) 0 1(3.7) | 0.450**
Medication 18 (30) 9(27.3) 9(333) | 0.610*
Antenatal corticotherapy, n(%): 57 (95) 31(93.9) 26 (96.3) | 0.999**
Complete cycles 38 (63.3) 19 (57.6) 19(7.4) | 0.568**
Magnesium sulfate, n(%) 3(5 1(3) 2(7.4) | 0.583**
Gestation diseases, n(%):
Gestational diabetes 14 (23.3) 4(12.1) 10 (37) | 0.033**
Renal failure 1(.7) 0 1(3.7) | 0.450**
Hypertensive disease 0 0 0
Preeclampsia 7(11.7) 1(3) 6(22.2) | 0.039**
HELLP Syndrome 3(5) 0 3(11.1) | 0.085**
Chorioamniotitis 33 (55) 15 (45.5) 18 (66.7) | 0.100*
Placental abruption 14 (23.3) 6 (18.2) 8(29.6) | 0.297*
Placenta previa 0 0 0
FGR, n(%) 9 (15) 3(9.) 6(222) | 0.276*
Abnormal umbilical flow, n(%) 5(8.3) 0 5(18.5) | 0.015**
Membrane rupture > 18h, n(%) 6 (10) 3(9.1) 3(11.1) | 0.989**

GA: gestational age; FFTS: feto-fetal transfusion syndrome; ART: assisted reproductive technology; HELLP syndrome:

hemolysis, elevated liver enzyme levels and low platelet count; FGR: fetal growth restriction

* Chi square test; ** Fisher’s exact test
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Table 2— Newborn data

Total @ GA = 24-25w GA = 26w p value
n =60 n=33 n=27
Delivery Room
Gender:
Male, n(%) 31(51.7) 20 (60.6) 11 (40.7) 0.126*
Female, n(%) 29 (48.3) 13 (39.4) 16 (59.3)

Birth anthropometrics:

Body weight (g), mean (+SD)

760.9 (168) | 695.6(126.8) | 840.7 (179.5) | 0.0019

Type of delivery, n(%):

Euctocic 31 (51.7) 24 (72.7) 7(25,9) <0.001*
C-section 29 (48.3) 9(27.3) 20 (74)
Abnormal amniotic fluid, n(%) 7(11.7) 6 (18.2) 1(3.7) 0.116**
Fetal presentation, n(%):
Cefalic 45 (75) 25 (75.8) 20 (75) 0.658*
Pelvic 15 (25) 8(24.2) 7(25.9)
Apgar 1% min <5, n(%) 36 (60) 22 (66.7) 14 (51.9) | 0.051**
Apgar 5" min <7, n(%) 27 (45) 14 (42.4) 13 (48.2) 0.6587*
Oxygen, n(%) 60 (100) 33 (100) 27 (100)
Endotracheal intubation, n(%) 47 (78.3) 30 (91) 17 (63) 0.026*
Compressions 2(3.3) 1(3) 1@3,7) 0.999**
Epinephrine 7(11.7) 4(12.1) 3(11,1) 0.999**
Invasive mechanic ventilation, n(%) 49 (81.7) 31(93.9) 18 (66.7) 0.009**
Early CPAP, n(%) 12 (20) 2(6.1) 10 (37) 0.004**
Surfactant, n(%) 20 (33.3) 15 (45.5) 5(18.5) 0.028*
Umbilical cord pH, median (min-max):
Arterial 7.3 (3.4-7.4) 7.3(7.2-7.4) 7.3(3.4-74) | 0.459¢
Venous 7.3 (7-7.4) 7.3(7.2-7.4) 7.3 (7-7.4) 0.662°?
NICU
Admission pH, median (min-max) 7.3 (3.4-7.5) 7.3 (6.9-7.5) 7.3 (3.4-75) | 0.3769
Admission pH < 7.25, n(%) 22 (36.7) 14 (42.4) 8 (29.6) 0.446*
Hemoglobin (g/dL), mean (+SD) 15.02 (2.5) 14.54 (2) 15.59 (2.9) 0.1129
Hemoglobin < 12 g/dL, n(%) 5(8.3) 3(9.1) 2(7.4) 0.989**
Platelets (10%/uL), mean (+SD) 186.29 (53.2) 192.36 (43.2) 178.13 (64.5) | 0.336°?
Blood glucose level (mg/dL), mean (£SD) 86.80 (60.1) 92.62 (49.9) 79.25 (71.9) 0.461°9
Blood glucose level < 40mg/dL, n(%) 7(11.7) 2(6.1) 5(18.5) 0.213**
Sp02, median (min-max) 95 (36.4-100) | 93.5(36.4-100) | 96 (64-100) 0.4179
SpO2 < 94%, n(%) 25 (41.7) 15 (45.5) 10 (37) 0.458*
Respiratory rate (cpm), mean (£SD) 459 (14.1) 45.7 (13.6) 46.2 (15) 0.8869
Heart rate (bpm), mean (xSD) 154.1 (21.5) 156 (24.7) 151.8 (17) 0.461°9
Blood pressure (mmHg), mean (+SD):
Sistolic 46.3 (12.7) 44.7 (11.1) 48.2 (14.3) 0.3209
Diastolic 25.8 (12.5) 24.9 (8.9) 26.9 (15.3) 0.5459
Mean 32.6 (11.5) 31.5(8.7) 34 (14.4) 0.4429
Mean BP < GA, n(%) 13 (21.7) 5(15.2) 8 (29.6)
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Temperature (°C), mean (£SD) 36 (1.2) 36 (1.3) 36 (0.9)

Temperature < 36.5°C, n(%) 35 (58.3) 18 (54.6) 17 (63) 0.347*

Death, n (%) 32 (52.3) 24 (72.7) 8 (29.6) 0.001*

GA: gestational age; NICU: Neonatal Intensive Care Unit; CPAP: continuous positive airway pressure; BP: blood pressure;
SpO2: peripheral oxygen saturation

* Chi square test; ** Ficher's exact test; ¢ Independent t test
2 5 newborns with 23wk of GA were excluded from the analysis
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Table 3— Multivariate analysis by linear regression

NICU outcome Independent variable* B value 95% CI p value
Blood glucose level | Epinephrine 72.719 12.530; 132.908 0.020
Birth body weight 0.253 0.078; 0.428 0.006
Temperature Epinephrine -1.703 -2.692; -0.714 0.001
Hemoglobin level Early CPAP 6.008 1.356; 10.660 0.013
pH level Epinephrine -0.786 -1.282; -0.290 0.003

* All associations were adjusted for gestational age, birth weight, complete cycles of corticotherapy, gestational diabetes,
preeclampsia, chorioamniotitis, abnormal umbilical flow, type of delivery and delivery room interventions (compressions,

epinephrine administration, surfactant, endotracheal intubation, early CPAP and invasive mechanic ventilation).
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The journal Minerva Medica publishes scientific papers on internal medicine. Manuscripts
may be submitted in the form of editorials, original articles, review articles, case reports,
special articles, letters to the Editor and guidelines.

Manuscripts are expected to comply with the instructions to authors which conform to the
Uniform Requirements for Manuscripts Submitted to Biomedical Editors by the
International Committee of Medical Journal Editors (http://www.icmje.org).Articles not
conforming to international standards will not be considered for acceptance.

Submission of manuscripts

Papers should be submitted directly to the online Editorial Office at the Edizioni Minerva
Medica website: http://www.minervamedicaonlinesubmission.it

Authors are requested to choose a corresponding author delegated to communicate with the
journal during the manuscript submission, peer review and publication process. Although for
technical and organizational reasons the corresponding author has primary responsibility for
correspondence with the journal, copies of the most significant correspondence will be sent
to all listed authors.

Duplicate or multiple publication

Submission of the manuscript means that the paper is original and has not yet been totally or
partially published, is not currently under evaluation elsewhere, and, if accepted, will not be
published elsewhere either wholly or in part.

Splitting the data concerning one study in more than one publication could be acceptable if
authors justify the choice with good reasons both in the cover letter and in the manuscript.
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Permissions to reproduce previously published material

Material (such as illustrations) taken from other publications must be accompanied by the
publisher’s permission.

Copyright

The Authors agree to transfer the ownership of copyright to Minerva Medica in the event the
manuscript is published.

Ethics committee approval

All articles dealing with original human or animal data must include a statement on ethics
approval at the beginning of the methods section, clearly indicating that the study has been
approved by the ethics committee. This paragraph must contain the following information:
the identification details of the ethics committee; the name of the chairperson of the ethics
committee; the protocol number that was attributed by the ethics committee and the date of
approval by the ethics committee.

The journal adheres to the principles set forth in the Helsinki Declaration
(http://www.wma.net/en/30publications/10policies/b3/index.html) and states that all reported
research concerning human beings should be conducted in accordance with such principles.
The journal also adheres to the International Association of Veterinary Editors’ Consensus
Author Guidelines on Animal Ethics and Welfare (http://www.veteditors.org/consensus-
author-guidelines-on-animal-ethics-and-welfare-for-editors) and requires that all research on
animals be conducted in accordance with these principles.
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Patient consent

Authors should include at the beginning of the methods section of their manuscript a
statement clearly indicating that patients have given their informed consent for participation
in the research study.

Every precaution must be taken to protect the privacy of patients. Authors should obtain
permission from the patients for the publication of photographs or other material that might
identify them. If necessary a copy of such permission may be requested.

Conflicts of interest

Authors must disclose possible conflicts of interest including financial agreements or
consultant relationships with organizations involved in the research. All conflicts of interest
must be declared both in the authors’ statement form and in the manuscript file. If there is no
conflict of interest, this should also be explicitly stated as none declared. All sources of
funding should be acknowledged in the manuscript.

Authorship and contributorship

All persons and organizations that have participated to the study must be listed in the byline
of the article (authors) or in the notes (contributors). The manuscript should be approved by
all co-authors, if any, as well as, tacitly or explicitly, by the responsible authorities of the
institution where the work was carried out. Authors and contributors must meet the criteria
for authorship and contributorship established by the Uniform Requirements for Manuscripts
Submitted to Biomedical Editors by the International Committee of Medical Journal Editors
(http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-
of-authors-and-contributors.html).

Authors’ statement

Papers must be accompanied by the authors’ statement
(https://www.minervamedica.it/authors_statement/minerva-medica/authors_statement.doc)
relative to copyright, originality, authorship, ethics and conflicts of interest, signed by all
authors.

Disclaimer

The Publisher, Editors, and Editorial Board cannot be held responsible for the opinions and
contents of publications contained in this journal.

The authors implicitly agree to their paper being peer-reviewed. All manuscripts will be
reviewed by Editorial Board members who reserve the right to reject the manuscript without
entering the review process in the case that the topic, the format or ethical aspects are
inappropriate. Once accepted, all manuscripts are subjected to copy editing. If modifications
to the manuscript are requested, the corresponding author should send to the online Editorial
Office the revised manuscript under two separate files, one file containing the revised clean
version and another containing both a letter with point-by-point responses to the reviewers’
comments and the revised version with corrections highlighted.

Correction of proofs should be limited to typographical errors. Substantial changes in
content (changes of title and authorship, new results and corrected values, changes in figures
and tables) are subject to editorial review. Changes that do not conform to the journal’s style
are not accepted. Corrected proofs must be sent back within 3 working days to the online
Editorial Office of Minerva Medica. In case of delay, the editorial staff of the journal may
correct the proofs on the basis of the original manuscript.

Publication of manuscripts is free of charge. Colour figures, linguistic revision, and
excessive alterations to proofs will be charged to the authors. Authors will receive
instructions on how to order reprints and a copy of the manuscript in PDF.

For further information about publication terms please contact the Editorial Office of
Minerva Medica, Edizioni Minerva Medica, Corso Bramante 83-85, 10126 Torino, Italy -
Phone +39-011-678282 - Fax +39-011-674502
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ARTICLE TYPES

Instructions for the most frequent types of articles submitted to the journal.

Editorials. Commissioned by the Editor in Chief or the Managing Editor, editorials deal
with a subject of topical interest about which the author expresses his/her personal opinion.
The text must not be subdivided. No more than 1000 words (3 typed, double-spaced pages)
and up to 15 references will be accepted.

Original articles. These should be original contributions to the subject. The text should be
3000-5500 words (8 to 16 typed, double-spaced pages) not including references, tables,
figures. No more than 50 references will be accepted. The article must be subdivided into the
following sections: introduction, materials (patients) and methods, results, discussion,
conclusions. The introduction should describe the theoretical background, the aim of the
study and the hypothesis to be tested. The materials and methods section should describe in a
logical sequence how the study was designed and carried out, how the data were analyzed
(what hypothesis was tested, what type of study was carried out, how randomization was
done, how the subjects were recruited and chosen, provide accurate details of the main
features of treatment, of the materials used, of drug dosages, of unusual equipments, of the
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supported, if necessary, by figures, graphs and tables. The discussion section should sum up
the main results, critically analyze the methods used, compare the results obtained with other
published data and discuss the implications of the results. The conclusions should briefly
sum up the significance of the study and its future implications. For randomised controlled
trials it is suggested to the authors to conform the structure of their paper to the checklist
requirements of the following guidelines reported by the CONSORT

statement: http://www.consort-statement.org.

Review articles. These articles are commissioned by the Editor in Chief or the Managing
Editor. They should discuss a topic of current interest, outline current knowledge of the
subject, analyze different opinions regarding the problem discussed, be up-to-date on the
latest data in the literature. Systematic reviews and meta-analyses must be subdivided into
the following sections: introduction, evidence acquisition, evidence synthesis, conclusions.
For systematic reviews and meta-analyses it is suggested to the authors to conform the
structure of their paper to the checklist requirements of the following guidelines reported by
the PRISMA statement: http://www.prisma-statement.org. The text should be 6000-12000
words (17 to 34 typed, double-spaced pages) not including references, tables, figures. No
more than 100 references will be accepted.

Case reports. These give a description of particularly interesting cases. The text should be
2000-3000 words (6 to 8 typed, double-spaced pages) not including references, tables,
figures. No more than 30 references will be accepted. The article must be subdivided into the
following sections: introduction, case report or clinical series, discussion, conclusions. It is
suggested to the authors to conform the structure of their paper to the checklist requirements
of the following guidelines reported by the CARE statement: http://www.care-
statement.org..

Special articles. These are articles on the history of medicine, health care delivery, ethics,
economic policy and law concerning internal medicine. The text should be 3000-7000 words
(8 to 20 typed, double-spaced pages) not including references, tables, figures. No more than
50 references will be accepted.

Letters to the Editor. These may refer to articles already published in the journal or to
particularly interesting observations or scientific data that the authors wish to present to
readers in a concise form. The text must not be subdivided and should be 500-1000 words (1
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to 3 typed, double-spaced pages) not including references, tables, figures. No more than 5
references will be accepted.

Guidelines. These are documents drawn up by special committees or authoritative sources.
The number of figures and tables should be appropriate for the type and length of the paper.
PREPARATION OF MANUSCRIPTS

Text file

Manuscripts must be drafted according to the template for each type of paper

(editorial, original article, review, case report, special article, letter to the Editor, guidelines).
The formats accepted are Word (.DOC and .DOCX) and RTF. The text file must contain
title, authors’ details, abstract, key words, text, references, notes, tables and titles of tables
and figures. Figures should be submitted as separate files. The file should not contain active
hyperlinks.

Title and authors’ details

Short title, with no abbreviations. First name in full, middle name’s initial, surname of the
authors. Collective name, if any, as last author. Corresponding author marked with an
asterisk. Affiliation (section, department and institution) of each author. Name, address, e-
mail of the corresponding author.

Abstract and key words

Articles should include an abstract of between 200 and 250 words. For original articles, the
abstract should be structured as follows: background (what is already known about the
subject and what the study intends to examine), methods (experimental design, patients and
interventions), results (what was found), conclusions (meaning of the study). For systematic
reviews and meta-analyses, the abstract should be structured as follows: introduction,
evidence acquisition, evidence synthesis, conclusions. Key words should refer to the terms
from Medical Subject Headings (MeSH) of MEDLINE/PubMed. No abstracts are required
for editorials or letters to the Editor.

Text

Identify methodologies, equipment (give name and address of manufacturer in brackets) and
procedures in sufficient detail to allow other researchers to reproduce results. Specify well-
known methods including statistical procedures; mention and provide a brief description of
published methods which are not yet well known; describe new or modified methods at
length; justify their use and evaluate their limits. For each drug generic name, dosage and
administration routes should be given. Brand names for drugs should be given in brackets.
Units of measurement, symbols and abbreviations must conform to international standards.
Measurements of length, height, weight and volume should be given in metric units (meter,
kilogram, liter) or their decimal multiples. Temperatures must be expressed in degrees
Celsius. Blood pressure must be expressed in millimeters of mercury. All clinical chemistry
measurements should be expressed in metric units using the International System of Units
(SI). The use of unusual symbols or abbreviations is strongly discouraged. The first time an
abbreviation appears in the text, it should be preceded by the words for which it stands.
References

It is expected that all cited references will have been read by the authors. The references
must contain only the authors cited in the text, be numbered in Arabic numerals and
consecutively as they are cited. Bibliographical entries in the text should be quoted using
superscripted Arabic numerals. References must be set out in the standard format approved
by the International Committee of Medical Journal Editors (http://www.icmje.org).
Journals

Each entry must specify the author’s surname and initials (list all authors when there are six
or fewer; when there are seven or more, list only the first six and then “et al.”), the article’s
original title, the name of the Journal (according to the abbreviations used by
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Figures

Each figure should be submitted as a separate file. Formats accepted: JPEG set at 300 dpi
resolution preferred; other formats accepted are TIFF and PDF (high quality). Figures should
be numbered in Arabic numerals and accompanied by the relevant title. Titles of figures
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Supplementary Digital Material
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tables that are too long to fit on a single printed page of the journal and any appendices.

One or more files of supplementary material may be attached to the article. Such files must
be submitted separately and cited in consecutive order in the text. There are no restrictions
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