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WHAT DOES THE PREMATURE BABY’S PARENTS FEEL AND HOW DOES THEY SEE THE STAFF TAKING CARE OF THEIR
CHILD?
AUTHORS: Agata Bialas
AFFILIATION: Higher School of Strategic Planning, Department of Social and Medical Sciences
A commonly overlooked problem are the experiences and feelings of the premature baby’s family. They experience a lot of negative feelings, they feel lost and powerless because of the premature birth. Additionally, they
are worried about the amount of staff taking care of the baby, they are also worried about the small amount of
information they are getting. They also notice errors and mistakes made by the staff when they are taking care of
the premature baby. They both desire that their child will be treated with respect and dignity. They also demand
that the staff know the procedures and follow them. The tested correspondents willingly answered the open
questions, sharing their experiences and feelings which they experienced after the premature baby’s birth, whilst
the baby was in the hospital, during procedures and examinations and after going home. The strongest feeling
they had was fear of their child’s health, as well as the hope, that God will help the baby. Half of the parents
didn’t know that they could spend unlimited time with their child. An important aspect that can’t be missed are
the siblings of the baby, who often didn’t understand the seriousness of the situation, but sometimes they did
worry about their little brother or sister. Another problem on which we should definitely focus on is the lack of
psychological help for the parents and whole family of the premature baby. A concern is also no availability to
a specialist. In the end, there turned out to be a lot of things that require improvements and corrections.
PURPOSE OF THE DOCUMENT
The purpose of the document is to:
- increase awareness of the problem of the emotions and experiences of the parents of a premature baby
- show, which emotions are most commonly felt by the parents and the closest family
- show, which experience is the most traumatic for parents
- answer the question of how the personnel taking care of the child is seen by the child’s parents
- find out what the parents would change in the personnel’s approach to children and parents
- find out what the parents of a premature baby want to tell other such parents (verbal advice)
CONCLUSION
1. All parents fear for the life of their premature child
2. Parents closely observe and judge the staff taking care of their child
3. The vast majority of parents wish for their child to be treated with more respect and dignity
4. Half of the asked parents did not know about the right to be with their child without any sort of time limit, as
stated in the European Card of Children’s Rights in the Hospital.
5. Parents expect support, understanding and widely understood education in the range of taking care of and
guarding the premature child.
6. Parents need access to the information on the well-being of their child
7. Trauma of prematurity and “Premature Parent Syndrome” reflected in the study and both find their sources in
literature.
8. Undeniably, the lack of staff becomes more evident, which can transfer onto the quality and quantity of the
services provided for the parent.
9. Psychological help for the parents or family practically doesn’t exist.
10. Medical staff should have enough humility and empathy to be able to put themselves in the role of the premature child’s parent, always raise their professional competences, knowing medical news that would result in
good for the premature and also try to treat the parents as partners.
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URINARY METABOLIC PROFILE OF NEONATES IN WESTERN GREECE: PRELIMINARY DATA
AUTHORS: I. Giannakopoulos1, A. Tsintoni1, I. Christopoulou 1, L. Vitsa 1, N. Malic 3, M. M. Pogka3, S. E. Bariamis 2,
I. Georgakopoulou 2, S. A. Chasapi 2, G. A. Spyroulias 2, A. Varvarigou 1
AFFILIATION: 1. Department of Pediatrics, Medical School, University General hospital of Patras, Greece; 2. Departement of Pharmacy, University of Patras, Greece; 3. Department of NICU, General Hospital of Patras, Greece
Background
Metabolomics represent a new and promising area of research in neonatology. To date, the method has been
successfully applied to monitor the rapid metabolic changes after birth and to detect the metabolic responses
that may be characteristic for specific neonatal disorders.
Objectives
The aim of our study was to develop a reference model of urinary metabolomics in healthy newborns up to their
third day of life, taking also into account dietary effects, jaundice and exposure to tobacco smoke.
Methods
The study included 110 healthy newborns (GA 35 to 40 weeks) from the region of Western Greece. Urine samples
were collected immediately after birth and at the end of the third day of life (DOL). Metabolic profiling of the
samples was performed by 1H-NMR spectroscopy. Statistical analysis was conducted in R environment, using
in-house scripts.
Results
Principal component analysis showed that there were significant differences from birth to DOL 3 in the relative intensities of the assigned metabolites, such as betaine, glycine and taurine. Trends in differentiation of metabolites
levels between the two spectral groups, late preterm and term newborns, were also observed.
Conclusions
Our preliminary data confirmed the rapid changes in the urinary metabolic profile after birth. Ongoing research
will enable us to develop the reference model of urinary metabolomics in healthy newborns during the period of
adaptation to the extra-uterine life.
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DIETARY MANIPULATION OF MOTHERS OF PRETERM INFANTS: EFFECT ON BREASTMILK COMPOSITION AND MEETING
MACRONUTRIENT REQUIREMENTS
AUTHORS: A. Nel; K. Megaw; A. Rusch
Introduction
Human breast milk (HBM) offers significant benefit to the preterm infant; however, variability of HBM composition
presents challenges in accurately meeting the unique macronutrient requirements in prematurity. Recent studies show that analysis of expressed breast milk (EBM) with adjustable protein and energy fortification improves
outcomes in premature infants; however fortification is often delayed subsequent to complications.
Although it is established that maternal diet (MD) influences the composition of HBM, the impact on individual
macronutrients is less understood. It is generally agreed that HBM fat content and fatty acid profile are impacted
by nutrient intake. Some research shows that lactose, carbohydrate, protein and non-protein nitrogen in HBM
are largely resistant to MD; however limited data shows that protein quantity, protein quality and amino acid
profile can be manipulated with diet.
Objective
The study tested the hypothesis that the macronutrient composition of HBM can be adjusted by manipulation of
MD, allowing energy and protein requirements of the premature infant to be met earlier in life. It also tested the
hypothesis that adjusting MD intake of carbohydrates for type and quantity would impact the lactose % present
in the breastmilk.
Cross sectional study
27 healthy (no GDM, pre eclampsia, sepsis were included) mothers of preterm infants born into the NICU of
Netcare Christiaan Barnard Memorial Hospital were recruited over the period of 6 months. HBM samples were
taken at day 7 of life, along with a 24 hour recall of MD. The sample was taken according to a breastmilk expressing protocol to standardize the samples across the board. The BM samples were fresh (not frozen) and taken
10 minutes into expressing. Samples came from early morning expressing. HBM was analyzed for total energy,
protein, carbohydrate, lactose and carbohydrate content. Following the initial analysis results, the macronutrient
content of MD was adjusted to improve content of the HBM.
Samples of HBM were again taken at day 21 and day 30 of life. Redo of dietary recall to prove they changed
was done and further adjustments to diet made.Breastmilk was analyzed using the chemical reference methods
in the lab due to the inaccuracy of HMA . Statistical method used was multiple linear regression.
Results
Protein concentration in HBM is positively associated with the concentration of protein in the MD.
The correlation between MomProt_mean% and GramProt_a_mean% = 0.734 and significant at the 0.01 level.
When carbs are decreased, and both proteins and fats are increased total calories increase.
When carbs are decreased, Lactose % decreases.
Hypothesis true - Lactose % can be adjusted by manipulation the type and quantity of the MD diet.
Hypothesis true - Total Calories can be adjusted by manipulation the carbs, proteins and fats of MD diet.
Hypothesis true - Protein composition can be adjusted by manipulation the protein % of MD diet.
Conclusion
The study proves the hypothesis that the macronutrient composition of HBM can be adjusted by manipulation of
MD, allowing energy and protein requirements of the premature infant to be met earlier in life.
It also proved the hypothesis that adjusting MD intake of carbohydrates for type and quantity would impact the
lactose % present in the breastmilk.
In light of worldwide research currently being conducted around Human milk Oligosaccharides and microbiome composition of HBM this study is significant in showing that dietary manipulation has a potential effect on
BM composition. BM composition, particular protein and carbohydrate content appear to have a positive correlation with the presence or lack there if of HMO. There also appears to be a potential causal effect between
carbohydrates, protein and the microbiome environment.
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THE USE OF ETCO2 (CAPNOGRAPHY) IN NEONATAL INTUBATION
AUTHORS: A. Davies; P. Shires; L. Elsaadany; A. Walker; D. Batra
Introduction
Capnography is now an emerging standard of care in many branches of medicine and can reduce the risk of
an unrecognized misplaced endotracheal tube (ETT). We do not routinely use it during intubation.
Aim
To implement the routine use of a qualitative ETCO2 sensor (Neostat) in neonatal intubation in Nottingham.
Methods
Physicians were asked to use the Neostat for emergency and planned intubations on the unit or as an adjunct
for deciding whether an ETT was dislodged or not.
A questionnaire was introduced to be completed by the operator after each intubation.
Results
Twenty-five episodes of intubation were included.

A colour change was noted in 96% intubations. In 88% a colour change was witnessed within 15s of intubation, in
8% the colour change occurred within 15-30s. In one case no colour change occurred despite clinically confirmed ETT position. This baby had significant congenital cardiac disease which may have had an influence.
Fifteen positive comments were made around the use of ETCO2 sensors including the ease of use, the usefulness
in recognising an incorrectly positioned tube in addition to its use in confirming correct placement, the benefit
of immediate positive feedback and how a minor adjustment in tube position was reflected in enhanced colour
change.
Four reported concerns, specifically a delay in occurrence of colour change, delay in locating the sensor, delay
in attaching the sensor and the potential delay in changing a tube.
Conclusions
The use of ETCO2 sensors as an adjunct for intubation is seen as a useful tool.
We did get one false negative, proving that an ETCO2 sensor cannot be solely relied upon.
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MATERNAL SMOKING IN PREGNANCY INCREASES THE DURATION OF HOME OXYGEN THERAPY IN INFANTS WITH
BRONCHOPULMONARY DYSPLASIA
AUTHORS: A. Prayle 1*, A. Davies 2, A. Silverman 2, S. Spencer 3, M. Hurley 1, J. Bhatt 2
AFFILIATION: 1. The University of Nottingham - Nottingham (United Kingdom); 2. Nottingham University Hospitals
NHS Trust - Nottingham (United Kingdom); 3. Nottingham Healthcare NHS Foundation Trust - Nottingham (United
Kingdom)
Bronchopulmonary dysplasia (BPD) secondary to prematurity is treated with home oxygen therapy (HOT) after
discharge from hospital. HOT supports infants, but is burdensome. Antenatal maternal smoking is a risk factor for
BPD, but its impact upon duration of HOT in BPD is unknown. We aimed to understand the impact of prenatal
maternal smoking upon the duration of HOT for infants with BPD in our clinic.
Methods
Our clinic routinely collects data on maternal smoking, home oxygen prescription, and results of sleep studies in
BPD for service planning. We do overnight saturation monitoring at approximately 4 weekly intervals guided by
the clinical state to efficiently wean oxygen. We reviewed all cases for which we a smoking history for a 10 year
period. We compared the time to cessation of HOT in a survival analysis with a log-rank test.
Results
We have been referred 231 infants of which 197 have weaned off oxygen. Maternal smoking history was available for 157 cases. HOT duration was longer in the smoking group (p = 0.03, see fig. 1). This effect was most
marked for those in oxygen the longest – at the 75th centile of oxygen duration, smoking was associated with an
additional 20 days in oxygen.

Conclusions
Antenatal smoking is associated with increased duration of home oxygen for infants with BPD. Future work will
explore postnatal exposure to cigarette smoke and duration of oxygen therapy.
KEY WORDS: Chronic disease, Oxygen therapy, Smoking carbohydrates, protein and the microbiome environment.
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CROSS-CULTURAL ADAPTATION AND VALIDATION OF THE NEONATAL INFANT PAIN SCALE (NIPS) FOR BRAZILIAN
PORTUGUESE
AUTHORS: G. de Cássia Pinheiro da Motta; M. L. Chollopetz da Cunha
AFFILIATION: Clinical Hospital of Porto Alegre, Brazil; Federal University of Rio Grande do Sul, Brazil
Introduction
Newborns in neonatal intensive care units routinely experience pain associated with invasive procedures. Pain
assessment should provide data to define actions to alleviate neonatal pain, and a reliable assessment requires
an adequate instrument. The Neonatal Infant Pain Scale (NIPS) is a pain assessment instrument for newborns and
has been validated in Canada and widely used in Brazil, although not adequately adapted and validated in the
Brazilian context and language. Therefore, the aim of the study was to perform a cross-cultural adaptation and
clinical validation of the NIPS for use in the Brazilian population.
Methods
The instrument was adapted following the steps recommended by Beaton et al., including the production and
combination of translated versions, back translation, expert committee review and pilot testing. The psychometric properties of the final adapted instrument, including its validity, reliability, and internal consistency, were
tested in a clinical validation study. Sixty healthy at-term newborns were evaluated by six nurses as they experienced hepatitis B vaccination. Each newborn was evaluated by two nurses (inter-rater reliability) and re-evaluated
by one of them (intra-rater reliability). Psychometric properties were evaluated using Student’s t-tests, prevalence-adjusted and bias-adjusted kappa scores, the Bland-Altman method, and Cronbach’s alpha coefficients.
Results
The Brazilian version of the NIPS (Escala de Dor no Recém-Nascido [NIPS-Brasil]) demonstrated good inter- and
intra-observer reliability: total NIPS-Brazil scores yielded prevalence-adjusted and bias-adjusted kappa scores
of 0.93, whereas the Bland-Altman method revealed inter- and intra-observer reliability values of 95% and 90%,
respectively. The NIPS-Brazil had adequate internal consistency, as evidenced by a Cronbach’s alpha of 0.762.
Conclusion: This study cross-culturally adapted the Neonatal Infant Pain Scale to Brazilian Portuguese and clinically validated it for use in the assessment of acute pain in at-term newborns in Brazil.
Keywords: Pain, Newborn Infant, Pain Assessment, Translating, Validation Studies.
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Table 1 – Original Instrument and Final Version of the NIPS-Brasil. Brazil, 2013.
ORIGINAL INSTRUMENT
NEONATAL INFANT PAIN SCALE (NIPS)

FINAL VERSION
ESCALA DE DOR NO RECÉM-NASCIDO (NIPS-BRASIL)

FACIAL EXPRESSION
0 = Relaxed Muscles – Restful face, neutral expression
1 = Grimace – Tight facial muscles, furrowed brow,
chin, jaw (negative facial expressions – nose, mouth,
and brow)

EXPRESSÃO FACIAL
0 = Músculos relaxados – Face descansada, expressão neutra
1 = Careta – Músculos faciais contraídos; testa, queixo
e maxilar franzidos (expressões faciais – do nariz, da
boca e da testa)

CRY
0 = No cry – Quiet, not crying
1 = Whimper – Mild moaning, intermittent
2 = Vigorous cry – Loud scream, rising, shrill, continuous
(Note: Silent cry may be scored if baby is intubated,
as evidenced by obvious mouth, facial movement)

CHORO
0 = Sem choro – Tranquilo, não está chorando
1 = Choro fraco – Gemido fraco, intermitente
2 = Choro vigoroso – Choro alto, crescente, estridente, contínuo
(Observação: Se o bebê estiver entubado, o choro
silencioso é considerado quando evidenciado por
movimentos óbvios da boca e da face)

BREATHING PATTERNS
0 = Relaxed – Usual pattern for this baby
1 = Change in breathing – Indrawing, irregular, faster
than usual, gagging, breath holding

PADRÃO RESPIRATÓRIO
0 = Relaxado – Padrão usual para este bebê
1 = Alteração da respiração – Retrações, irregular,
mais rápida do que o usual, engasgo, pausa respiratória

ARMS
0 = Relaxed/Restrained – No muscular rigidity, occasional random movements of arms
1 = Flexed/Extended – Tense, straight arms, rigid and/
or rapid extension, flexion

BRAÇOS
0 = Relaxados/Contidos – Sem rigidez muscular, movimentos ocasionais dos braços
1 = Flexionados/Estendidos – Braços tensos, esticados, rígidos e/ou rápida extensão e flexão

LEGS
0 = Relaxed/Restrained – No muscular rigidity, occasional random leg movements
1 = Flexed/Extended – Tense, straight legs, rigid and/
or rapid extension, flexion

PERNAS
0 = Relaxadas/Contidas – Sem rigidez muscular, movimentos ocasionais das pernas
1 = Flexionadas/Estendidas – Pernas tensas, esticadas, rígidas e/ou rápida extensão e flexão

STATE OF AROUSAL
0 = Sleeping/Awake – Quiet, peaceful, sleeping or
alert and settled
1 = Fussy – Alert, restless, and thrashing
The total score ranges from 0 to 7. A score greater
than 3 indicates pain (pain: ≥ 4)

ESTADO DE CONSCIÊNCIA
0 = Dormindo/Acordado – Tranquilo, quieto, dormindo ou alerta e calmo
1 = Agitado – Alerta, inquieto e se debatendo
A pontuação total varia de 0 a 7. Uma pontuação
superior a 3 indica dor (dor: ≥ 4 pontos)
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CONTROLLED VENTILATION WITH A LARYNGEAL MASK AIRWAY FOR 48 HOURS IN A NEWBORN WITH TRACHEAL
AGENESIS
AUTHORS: R. H. Mupanemunda; R. F. Danha
AFFILIATION: Consultant Neonatologist and Consultant Anaesthetist
Heart of England Foundation Trust and University Hospital Coventry & Warwickshire NHS Trust
Introduction
Currently, there are no guidelines for the management of a difficult neonatal airway and many neonatal units
do not stock equipment for advanced airway management. Training in airway management with guidelines
enables rapid decision-making at times of crises and reinforcement of such training leads to skill retention, improved knowledge and patient outcomes. When intubation fails, repeated attempts can result in airway trauma
and a supraglottic device can save the patient’s life until help arrives. This case demonstrates how a difficult
airway was managed by following a structured approach in the form of a template that had been previously
published by the authors1 (Figure).
Case report
A male infant was born at 32+6 weeks gestation by emergency ceasarean section for fetal bradycardia and
placental abruption. At birth, he was in a poor condition with a heart rate of 60/minute, no respiratory effort and
hypotonic. After two sets of inflation breaths, there were five unsuccessful attempts at endotracheal intubation
because the endotracheal tube could not be advanced beyond the vocal cords. After successful insertion of
a size 1 laryngeal mask airway (LMA), ventilation was achieved and the patient was transferred to the neonatal
intensive care unit (NICU) with ventilation breaths provided via a T-piece. Blood gases showed respiratory acidosis on SIMV with ventilation pressure 20/5, rate of 50/minute and inspiratory time 0.5 seconds. The chest X-ray
showed bilateral ground glass changes consistent with respiratory distress syndrome. There was a further attempt
at intubation with a C-MAC video laryngoscope but this too was unsuccessful so the LMA was re-inserted and
ventilation continued while plans were made to contact the paediatric ENT surgeons. The provisional diagnosis
at this point was severe laryngeal/subglottic stenosis. The surgeon suspected that the baby might have long segment tracheal stenosis, a condition which precludes tracheostomy and his advice was to continue ventilation
using the LMA and only consider tracheostomy in an emergency. After 48 hours of ventilation with the LMA, the
patient was still too unstable to transfer to a specialist paediatric surgical unit. However, a visiting professor of
paediatric ENT surgery reviewed the patient and offered to perform a tracheostomy with the parental consent.
During surgery, neither the trachea nor the main bronchi could be identified and a diagnosis of tracheal agenesis was established. After palliative care was offered, mechanical ventilation was discontinued and the laryngeal
mask airway was removed following which the infant died. The main cause of death was recorded as tracheal
agenesis.
Conclusion
This case demonstrates a structured approach to difficult airway management. The insertion of the LMA achieved ventilation possibly through an unidentified oesophago-tracheal fistula. We are not aware of any documented cases of ventilation of a neonate for 48 hours with an LMA. By prioritising oxygenation and limiting intubation
attempts, the author (RHM) prolonged the baby’s life while decisions were made with parental consent.
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Figure 1:
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ASSESSMENT OF A NEONATAL INTUBATION SCORING INSTRUMENT: A PROSPECTIVE OBSERVATIONAL STUDY
AUTHORS: R. Bouwmeester 1, M. Binkhorst 1, N. Yamada 2, R. Geurtzen 1, A. van Heijst 1, L. Halamek 2,
M. Hogeveen 1
AFFILIATION: 1. Department of Neonatology (804), Radboud University Medical Center Amalia Children’s Hospital, Nijmegen, The Netherlands; 2. Center for Advanced Paediatric and Perinatal Education (CAPE), Stanford
University, Palo Alto, CA, USA
Introduction
Endotracheal intubation is a common and life-saving procedure in neonatal care and therefore optimal performance should be pursued. However, previous studies have shown that this technically complex skill is successful
in merely 50% of all (first) attempts, requires more than the recommended 30 seconds and adverse events occur
often. Consequently, a method to assess neonatal intubation performance accurately and evaluate the effect
of (new) training methods is a prerequisite. Therefore, the aim of this study was to determine the validity, reliability,
feasibility and applicability of a newly developed neonatal intubation scoring instrument in a simulated setting.
Methods
The above-mentioned measurement properties of the scoring instrument, developed with face and content
validity in The Netherlands, were evaluated in the USA through elective intubations, performed by 40 clinicians
on a high-fidelity manikin. Videotaped intubations were scored by 2 independent raters, one of whom scored
the intubations twice. Intra- and inter-rater reliability were assessed with Intraclass Correlation coefficients (ICC).
Kappa coefficients for individual tasks and mean Kappa’s for all tasks combined were calculated. Construct
validity was assessed with ANOVA, using the hypothesis that experienced clinicians score higher than less experienced clinicians. The average time to score one videotaped intubation and the transnational applicability of
the instrument were determined.
Result
ICC’s for intra-rater and inter-rater reliability were 0.991 (95% CI, 0.983 to 0.995) and 0.885 (95% CI, 0.354 to 0.962)
respectively, and mean Kappa’s were 0.932 and 0.709, respectively. There were no differences between the
more and less experienced clinicians regarding total score (F(2,37)=1.221, p=0.307) and 3 of the 4 subheadings
of the instrument (Preparation, Performance, and Communication) (Figure 1). Only on the subheading Post-intubation care (F(2,37)=4.214, p=0.022), the experienced group scored significantly higher (p=0.024). It took 15
minutes to score one videotaped intubation. This Dutch instrument could be conveniently applied in the USA
without amendments.
Conclusion
This newly developed scoring instrument for simulated neonatal intubation is reliable, feasible and transnationally
applicable. Construct validity could not be established due to methodological imperfections and the questionable resemblance of a manikin’s airway to that of an actual newborn. Clinical validation of the instrument is
needed, but challenging.
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Figure 1
Total score and scores for each subheading of overall experience groups.
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EARLY OUTCOME OF NEONATES AFTER CONTINUOUS AMNIOINFUSION VIA A SUBCUTANEOUSLY IMPLANTED PORT
SYSTEM WITH PPROM AND ANHYDRAMNIOS <28 + 0 WEEKS OF GESTATION (FIRST EXPERIENCES IN RUSSIA)
AUTHORS: Y. Naberezhnev 1, M. Beluga 2, O. Golovchenko 2, E. Golosovsky 2, M. Tchirikov 1
AFFILIATION: 1. Universitätsklinik und Poliklinik für Geburtshilfe und Pränatalmedizin, Zentrum für Fetalchirurgie Universitätsklinikum Halle, Martin-Luther- Universität Halle-Wittenberg, Halle, Germany; 2. Voronezh State University,
Voronezh, Russia
BACKGROUND
Preterm premature rupture of membranes (PPROM) represents one of the main causes of high neonatal mortality
and morbidity. Amnitotic fluid loss with oligo/ anhydramnios is associated with extreme preterm birth, pulmonary
hypoplasia and the „fetal inflammatory response syndrome“ (FIRS). About 40% of these extreme preterm delivery
children die during next 5 years. Preterm birth, for those babies who remain alive, is in higher risk of disability, which surely burdensome for families and health care’s system.
OBJECTIVES
The aim of the study was to prolong the PPROM-delivery interval without to increase the risk of FIRS using continuous amnioinfusion with artificial amniotic fluid “flush out” therapy, through a subcutaneously implanted port-system.
METHODS
The five patients were carefully selected according to the developed protocol which includes entry and exclusion criteria. Entry criteria: singleton pregnancies, classic PPROM, and proven oligo/- anhydramnios between
22/0 to 28/0 weeks of gestation. Exclusion criteria involve fetal chromosomal aberrations, malformations, high
PPROM, suspected AIS, and premature labor.
Continuous amnioinfusion (100 ml/h, 2,4 L/24h, SDP (4±2 cm) via a subcutaneously implanted port system (Tchirikov Perinatal Port System, PakuMed GmbH, Germany) in all patients with PPROM and oligohydramnios on 25/027/0 weeks’ gestational using hypoosmotic amniotic fluid like solution . The treatment was conducted according
with developed protocol including verification of classical PPROM (PAMG-1, SDP, amnio-dye test), antibiotic
therapy with Amoxicillin. The newborns study included leukocytosis, CRP and procalcitonin control.
RESULTS
The «flush-out» method decreased leukocytosis from 13.68±1.05 to 8.9±0.78 х 109/l, procalcitonin from 0.58±0.08
to 0 ng/ml, а CRP from 0.74 ±0.09 to 0.44±0.05 mg/dl.
On the 108±0,8 days after PPROM we performed the c-section because of increased leukocytosis (16.78±1.03*109/L)
and procalcitonin greater than 0.5 ng/ml. The newborns (weight - 922±52,6 g., length-35,4±1,51 cm, APGAR
2,8±1,1 - 4,0±0,7 – 5,6±0,7). All of newborns didn’t have any sings of FIRS (leukocytosis – 8.23±0.6*109, CRP–0.2±0.06
mg/dL, procalcitonin–0.5±0.1 ng/ml).
CONCLUSIONS
The «flush-out» method decreased the PPROM-delivery interval for 10 days. The new method could be certainly
use for the treatment of PPROM with oligo/anhydramnion < 28/0 weeks’ gestation. The prospective randomized
international trial has been started 2016. Sponsoring: Center of Fetal Surgery, University Hospital Halle (Saale) and
Russian Science Foundation, grant no. 15-15-00137.
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EVALUATION OF DYNAMIC THIOL-DISULFIDE HOMEOSTASIS IN HEALTHY VERY LOW BIRTH WEIGHTED PRETERMS
AUTHORS: S. Unal 1, D. Ulubas Isik 1, A. Yagmur Bas 1, S. Erol 1, İ. Arifoglu 1, M. Alisik 2, O. Erel 2, N. Demirel 1
AFFILIATION: 1 Department of Neonatology, Etlik Zubeyde Hanım Women’s Health Teaching and Research Hospital, Ankara, Turkey; 2 Department of Biochemistry, Ankara Ataturk Education and Research Hospital, Ankara,
Turkey
Introduction
Oxidative stress is the imbalance between free radicals and antioxidant systems which result in tissue/organ
damages. It was considered to contribute the development of many morbidities in preterms. Determination of
oxidative stress status in preterms is important for anticipated morbidities. Thiols are organic compounds containing sulfhydryl groups which exert antioxidant effects via dynamic thiol-disulfide homeostasis. The shift towards
disulfide indicates the presence of oxidative environment. Thiol-disulfide homeostasis have not been assessed in
neonates. We aimed to evaluate dynamic thiol-disulfide homeostasis in healthy preterms.
Material and methods
Preterms with birth weight less than 1500 grams (≤ 32 weeks of gestation) were included. Exclusion criteria: Intubation > 2 hours, nil by mouth > 3 days, formula fed, inotrope treatment, blood-blood product transfusion, sepsis,
intraventricular hemorrhage, chronic lung disease, retinopathy of prematurity (≥ stage 3). Serum thiol-disulfide
homeostasis was evaluated in three times: (basal, first week, third week). Serum native-thiol, total-thiol and disulfide were measured (mikromol/Lt), disulfide / native-thiol, disulfide / total-thiol, and native/total-thiol ratios were
calculated. Wilcoxon test was used to analyze the significance of change in measurements.
Results
80 preterm infants [birth weight: 1255 (1080–1415) grams and gestational age: 30 (29 – 31) weeks] were included in the study. Basal values were: native-thiol: 209,54±41,83 mikromol/Lt; total- thiol: 251,70±45,82 mikromol/Lt;
disulfide: 21,08±7,43 mikromol/Lt; disulfide/native-thiol: 10,49±4,62; disülfit/total-thiol: 8,45±2,93; native/total-thiol:
83,10±5,87. Thiol levels increased in each measurement, disulphide and disulphide/thiol ratios increased in first
week, decreased in third week, ratio of native/total-thiol decreased in first week, increased in third week. Thiol-disulfide homeostasis is shown in Figure 1. Gender and mode of delivery were seen not to have an effect on thiol-disulfide homeostasis.

Figure 1. Serum native-thiol, total-thiol and disulfide levels, and ratio of disulfide / native-thiol, disulfide / total-thiol,
and native/total-thiol on three sampling times: basal, first week, and third week. Lower and upper margin of each
box represents 25th and 75th percentiles, horizontal lines in the middle of the boxes represents median value, and
whiskers represent lowest and highest values, circles represent outliers and stars represent extreme values.
Conclusions: This study provided reference values for thiol-disulfide homeostasis in healthy preterms. The thiol-disulfide equilibrium shifted towards disulfide in the first week which can be attributed to subjection to many oxidative insults. However, on the third week, the thiol predominance could be explained by the lessening of oxidative
events as the infants got healthier.
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THE CONSEQUENCE OF PHOTOTHERAPY EXPOSURE ON OXIDATIVE STRESS STATUS OF EXPRESSED HUMAN MILK
AUTHORS: S. Unal 1, N. Demirel 1, D. Yaprak Sul 1, D. Ulubas Isik 1, S. Erol 1, S. Neselioglu 2, O. Erel 2, A. Yagmur Bas1
AFFILIATION: 1. Department of Neonatology, Etlik Zubeyde Hanım Women’s Health Teaching and Research Hospital, Ankara/Turkey; 2. Department of Clinical Biochemistry, Yildirim Beyazit University Hospital, Ankara, Turkey
Introduction
Human milk contains many enzymatic and non-enzymatic antioxidant systems as a part of the defense mechanisms, which may protect newborns against free radicals at the early stage of life. Infants’ antioxidant capacities
were found to be directly related to that of ingested nutrients. If phototherapy is continued during tube feeding
in preterms, human milk is subjected to phototherapy lights for about 20 minutes per feeding. There exists evidence that phototherapy can disturb the oxidant/antioxidant balance in favor of oxidants. We aimed to investigate
the effects of phototherapy lights on oxidative/antioxidative status of expressed human milk.
Materials and Methods
This prospective study was performed in a level III NICU in Ankara, Turkey. The ethics committee approved the
study. Informed and written consents were obtained. Milk samples of 50 healthy lactating mothers were grouped as control and phototherapy and exposed to 20 minutes of day-light and phototherapy light respectively.
Total antioxidant capacity (mmol-Trolox equiv/L) and total oxidant status (mmol-H2O2/L) in expressed human
milks were measured. The oxidative stress index (OSI; %) was calculated as TOS/TAC/100. The distribution of numerical variables was investigated using visual and analytic methods, and compared between two groups by
Mann-Whitney U test. Wilcoxon signed rank test was used to test the significance of change between control
and phototherapy groups.
Results
Age of included mothers was 29 (26 – 34) years and gestational age was 37 (36 – 38) weeks. Mothers had hemoglobin: 11.5 (10.5 – 12.3) gr/dl, hematocrit: 33 (32 – 72) %, mean corpuscular volume: 85.5 (83.0 – 88.0) fL, and
red cell distribution width: 15.4 (15.0 – 15.9) %. Of the included infants, 35 (70%) were born to caesarian section,
birth weight was 2973 (2690 – 3250) gr, postnatal age at the enrollment was 8 (7 – 10) days, and 29 (59%) were
male. Levels of antioxidant capacity of the milks in phototherapy group were lower than those of control group
[mmol-Trolox equiv/L; median (interquartile-range): 1.30 (0.89–1.65) and 1.77 (1.51–2.06), p: < 0.001]. Levels of oxidant status were similar in both groups. The levels of total antioxidant capacity, total oxidant status, and oxidative
stress index of human milks in control and phototherapy groups were detailed in Table 1.
Table 1. The levels of total antioxidant capacity, total oxidant status, and oxidative stress index of human milks in
control and phototherapy groups

Conclusion: We demonstrated that phototherapy decreased antioxidant capacity of expressed human milk
without any alteration in oxidative status. As we did not investigate clinical effects of ingestion of phototherapy
exposed expressed human milks it is hard to conclude a definitive intervention proposal. However, it may be advisable either to turn off phototherapy while tube feeding or to cover the syringe and tube during phototherapy.
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THE EFFECT OF THE MODE OF DELIVERY ON THE MATERNAL AND NEONATAL DYNAMIC THIOL-DISULFIDE
HOMEOSTASIS
AUTHORS: D. Ulubas Isik 1, Y. Akdaş Reis 2, A. Yagmur Bas 1, S. Unal 1, B. Özcan 3, L. Mollamahmutoglu 2,
S. Neşelioglu 4, O. Erel 4, N. Demirel 1
AFFILIATION: 1. Department of Neonatology, Etlik Zubeyde Hanım Women’s Health Teaching and Research Hospital, Ankara, Turkey; 2. Department of Obstetrics and Gynecology, Etlik Zubeyde Hanım Women’s Health Teaching and Research Hospital, Ankara, Turkey; 3. Department of Neonatology, Konya Teaching and Research
Hospital, Konya, Turkey; 4. Department of Biochemistry, Ankara Ataturk Education and Research Hospital, Ankara, Turkey
Background
Thiols are organic compounds containing sulfhydryl groups which exert antioxidant effects via dynamic thiol-disulfide homeostasis. The shift towards disulfide indicates the presence of oxidative environment. The thiol-disulfide
homeostasis has not been studied in different mode of delivery before. The aim of the present study is to investigate the effects of mode of parturition on the thiol-disulfide homeostasis in mothers and term infants, and to
determine which mode causes much oxidative stress.
Study design
The healthy mothers with uneventful pregnancy and their healthy babies were enrolled. The participants were
grouped according to the mode of their delivery: vaginal delivery group (VD, n=40) and cesarean group (CS,
n=40). The serum samples were collected from mothers at the beginning of labor (pre-delivery), from the cord
blood (CB) and from the infants at the 24th hour after birth according to the following criteria: (1) singleton live
birth, (2) gestational age between 371/7- 41 6/7 weeks, (3) birth weight of 2500 and 4000 g, and (4) Apgar scores
≥ 8 at 5 min. The dynamic thiol-disulfide homeostasis in both groups were compared.
Results
The levels of native-thiol (341±40.8 and 313.6±29 µmol/Lt, p=0.001), and total-thiol (393±45.4 and 362.5±34.4 µmol/
Lt, p=0.001) in CB were significantly higher in VD group than those with C/S group. The levels of disulfide were
higher in infants born by C/S compared with those born by VD (16.1±5.2 and 19.6±7.7 µmol/Lt, p=0.036). The disulfide to native thiol ratio, disulfide to total thiol ratio, and native thiol to total thiol ratio were similar between two
groups.
Conclusion
Our results showed that the dynamic thiol-disulfide homeostasis of the neonate was greatly influenced by the
way of delivery. The decrease in cord plasma thiol levels and increase in plasma disulfide levels of neonates indicates increased oxidative stress in the neonates born with elective CS compared with VD, supporting the fact
that vaginally delivery is the best way for infants.
Russian Science Foundation, grant no. 15-15-00137.
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MONITORING THE GUT MICROBIOTA ESTABLISHMENT IN VERY LOW-WEIGHT PRETERM INFANTS
AUTHORS: E. Escribano 1, C. Saralegui 2, R. del Campo 2, S. del Pozo 3, L. Moles 4, J. M. Rodríguez 4,
M. Saenz de Pipaon 1
AFFILIATION: 1. Neonatology Unit La Paz University Hospital, Department of Pediatrics Universidad Autónoma de
Madrid & Red Samid, Instituto de Salud Carlos III, Madrid, Spain; 2. Instituto Ramón y Cajal de Investigaciones
Sanitarias (IRYCIS) and Servicio de Microbiología, Hospital Universitario Ramón y Cajal, and Spanish Network for
Research in Infectious Diseases (REIPI), Instituto de Salud Carlos III, Madrid, Spain; 3. Department of Pediatrics,
Puerta de Hierro University Hospital, Madrid, Spain; 4. Department of Nutrition, Food Science and Food Technology, Complutense University of Madrid, 28040, Madrid, Spain
Introduction
The initial bacterial colonization of the gastrointestinal tract seems to be crucial for the establishment of a healthy microbiota. The aim of this work was to monitor the gut microbiota establishment in very low-weight preterm
neonates admitted in a single Neonatal Intensive Care Unit (NICU) at a tertiary hospital in Madrid, Spain.
Material and Methods
12 preterm infants were enrolled with following inclusion criteria: birth weight < 1,300 g and gestational age at
birth <32 weeks. All infants were fed with human milk from theirs mothers or from donors and usually fortified. 4 of
the infant received DHA supplementation, and all except 2 infants were treated with antibiotics. Fecal samples
from each infant were recovered at 0 (meconium), 7, 14, 21, and 28 days, collecting a total of 55 samples. Cultivable bacteria were obtained after seeding the feces in selective and general media, identified by MALDI-TOF
and typed by Pulsed-Field Gel Electrophoresis. Fecal DNA was obtained using the QIAamp kit (Qiagen), and gut
microbiota composition was determined by massive 16S rDNA amplicon sequencing by Mi-Seq (Illumina). Fungi
colonization was studied using the Denaturing-Gel Electrophoresis Gradient technique with specific primers.
Results
8 infants (66%) were born by Caesarean section, 6 suffered from late-onset sepsis (50 %), and 1 died due to sepsis
by Serratia marcescens. Gut microbiota total density was similar in all sampling periods, although the diversity
was highest in meconium (1.7 Shanon and 89.1 Chao1 indexes). Cultivable bacteria represent a minimum percentage of the total ecosystem, detecting up to 141 genera by massive sequencing, including predator bacteria as Vampirovibrio and Peredibacter. Up to 95% of the total microbiota corresponded to Escherichia (41%),
Staphylococcus (13%), Serratia (12%), Clostridium sensu stricto (9%), Enterococcus (7%), Klebsiella (4%), Veillonella
(3%), Bifidobacterium (2%), Clostridium XVIII (2%), and Pseudomonas (1%). Tree different species of Archaea was
also found, and Candida. Molecular typing detects a single S. marcescens clone colonizing 9 infants.
Conclusions
The establishment of the gut microbiota in very low-weight preterm infant after born is aberrant. Massive sequencing demonstrated the presence of numerous uncultured bacteria, including predators. An epidemic clone of
S. marcescens is disseminated in our NICU, and their gut enrichment precedes the bacteremia.
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READMISSION RATES IN THE FIRST MONTH FOLLOWING DISCHARGE AMONG BABIES DISCHARGED FROM THE NEONATAL SERVICE: A SINGLE CENTRE EXPERIENCE
AUTHORS: R. Calthorpe, A. M. Mustafa Kamal, D. Jayasinghe
AFFILIATION: Department of Neonatology, Nottingham City Hospital, Nottingham, United Kingdom
Introduction
There is very little evidence in the published literature regarding readmission rates for neonates that have received care by a neonatal service. The aim of this study is to review all patients that have been through the neonatal service and readmitted for more than 24 hours within the first 28 days of first discharge from hospital.
Methods and Materials
Data was obtained for all babies that were admitted through Nottingham Neonatal Service (NNS)by searching
a database for all neonatal admission (Badgernet v 2.8.0, Clevermed, Edinburgh, UK) from December 2015 until
December 2016. Data for readmissions were obtained from and the hospital clinical database (Medway PAS,
System C Healthcare Ltd, Kent, UK). Data was obtained of gestational age at birth, days between discharge
and readmission, diagnosis of readmission, length of stay in hospital following readmission and other relevant
demographics.
Results
There were a total of 9681 livebirths that were born in the Nottingham delivery suites during this period of which
1772 (18%) received care by NNS. A total of 475 (4.9%) babies were admitted within the first 28 days of life; of this
150 were discharged from the neonatal service. The relative risk (RR) for readmissions for NNS patients compared
to all livebirths was 2.05 95% Confidence interval (CI) (1.7,2.5). Preterm babies (<37 weeks) were less likely compared to term babies to be readmitted to hospital based on our data; RR 0.70 95% CI (0.51, 0.95). The highest risk
group based on this data were the babies that were less than 32 weeks. A total of 22/128 (17.9%) RR 2.2 (1.45,3.3)
babies were readmitted.

Conclusion
We have concluded that babies that have been through neonatal service are twice as likely to be readmitted
into hospital within the first 28 days after discharge compared to all livebirths. In our cohort, term babies that have
been through the NNS are more likely to be admitted back into hospital within the first 28 days of life.
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SOUND MEASUREMENTS IN A WARD TO IMPROVE THE NICU ENVIRONMENT
AUTHORS: A.A. Vinaixa Vergés; J. Romeu Garbí*; M. Nicolau Manzano; P. Morales De Mata;
R. Puigarnau Vallhonrat; E. Quintana Rio; A. Mirada Vives
AFFILIATION: Hospital Universitari Mutua Terrassa, Terrassa, Barcelona, Spain.
*Universitat Politècnica de Catalunya, Acústics and Mechanics Engineering Laboratory
Introduction
As part of our plans to improve the way things develop in our NICU, we got in touch with a professor in UPC (Universitat Politècnica de Catalunya) who is expert in acoustic and mechanic engineering. We wanted to obtain
objective data to help sensitize about noise all people who work in the unit (doctors, nurses, etc) and to detect
the main sources of noise. We wanted this study to help us implement a new plan of measures regarding the
noise in our day to day to make the stay in hospital of our babies and their families more comfortable and our
daily work less stressing.
Materials and methods
The experts of the university used two sound level meters to measure noise in two different positions: one in the
middle of the NICU(next to the nursing control) and one inside one of the incubators. The meters were recording
during 4 days uninterruptedly. One person from the university team spent some time in the NICU each day to get
manual data of the activities in the unit and their time of occurrence. This data were taken in order to be able
to associate the different noise peaks with the cause and compare them with the data recorded by the sound
level meters. People working in the unit was aware of the recording. Inside the incubator that was target of the
measurements nested a baby born 30 weeks GA (gestational age) that was on CPAP during all the period.
Results
All the results analyzed show that the levels are much higher than those recommended by the AAP(American
Academy of Pediatrics). During the study period the equivalent continuous sound pressure level within the neonatology ward was 62.1dB and the value of the sound meter measurements from the inside of the incubator was
59, 0dB. This meant that there wasn’t a significant difference between the noise inside or outside the incubator
and an increase of the sound pressure level in the ward did not imply the increase of level in the incubator.
In those moments considered silent the minimum level of sound recorded was 50.0dB inside the incubator and
51.6dB outside. The main sources of noise identified were (in order according to the duration of the noise): air
conditioning, alarms, conversations, furniture movement, mobile phone, landline, water faucets, change trash
bag and incubator doors.
Conclusion
As we expected, the noise level in our NICU is mostly above the recommended. With this study we have started
a task force group to start improvement measures. For us, what was most surprising was that mean noise inside
the incubator was as high as outside and that both noises aren’t very relatable(in/out). We expect starting the
noise campaign soon and to do again this study to check the changes.
Image
The graph represents the sound pressure level of the two sound meters. The internal noise of the incubator in
orange and the external noise to the incubator in blue.
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REFERRAL REASONS AND OUTCOMES OF NEWBORN INFANT PHYSICAL EXAMINATION HIP REFERRALS
AUTHORS: J. Hussain, K. Swamy
R. Puigarnau Vallhonrat; E. Quintana Rio; A. Mirada Vives
AFFILIATION: Nottingham University Hospitals, UK
Aims
To review all NIPE hip referrals and categorise reasons for referral, attendance at appointment and outcome of
hip scan.
Methods
All patients who were marked as needing a hip referral for investigation of possible developmental dysplasia of
the hip (DDH) between April 2015 and March 2017 in Nottingham University Hospitals NHS trust were identified
using NIPE Smart system. Local computer systems were used to collect data on reason for referral, date of appointment, attendance at appointment and outcome of hip scans.
Results
2297 patient records were reviewed. 10% did not attend their initial or subsequent appointments. 37% were referred for breech presentation, 33% for clicky hips, 17% for family history, 2% for a more significant hip abnormality
on examination, 2% for multiple risk factors and the rest for other reasons (ie. Talipes, osteogenesis imperfecta).
80% of hip scans were normal, 5% immature then NAD and 2.6% had DDH. Of those with DDH (n=63) 54% were
unilateral; 30% breech, 17% had family history, 27% clicky, 12.7% otolani or barlow +ve, 16% other abnormality. All
were treated with a Pavlik harness, which was successful in all but two cases.
Conclusions
Our data shows the most common reason for referral was breech presentation followed by clicky hips then family
history. There were some abnormal scans in almost all referral categories so it is unlikely the number of referrals
could be reduced. In particular a significant proportion of babies with clicky hips only were found to have DDH.
The only area of possible reduction is around 0.5% were referred for family history not in first degree relative.
Around 10% of patients DNA all appointments, some were offered further appointments and others referred back
to their GP and this was not based on level of clinical concern from the referrer. The number of recurrent DNA
could be reduced if patients were discharged back to the GP after first DNA unless a significant abnormality was
picked up on NIPE.
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NEUROPROTECTIVE DRUGS IN INFANTS WITH A CONGENITAL HEART DISEASE REQUIRING CARDIAC SURGERY WITH
CARDIOPULMONARY BYPASS: A SYSTEMATIC REVIEW
AUTHORS: R. Stegeman1,2,3; K. D. Lamur1,2,3; A. van den Hoogen 1, J. (H) M.P.J. Breur 2; F. Groenendaal 1, N. (K)
J.G. Jansen 3, M. J.N.L. Benders 1
AFFILIATION: 1. Department of Neonatology1, Pediatric Cardiology; 2. Pediatric Intensive Care; 3. Wilhelmina
Children’s Hospital, University Medical Center Utrecht, The Netherlands
Background
Brain injury is a fundamental problem in infants with congenital heart disease (CHD) undergoing cardiac surgery
with cardiopulmonary bypass (CPB). An impaired neuromotor and –cognitive development is encountered and
associated with a significant reduction in quality of life. New neuroprotective drugs are recently described to
reduce brain injury and improve neurodevelopmental outcome (NDO), therefore a novel systematic review
appears to be useful. The aim is to perform a systematic review of the effects of neuroprotective drugs on brain
injury and NDO in CHD infants requiring cardiac surgery with CPB.
Materials and Methods
A systematic search was performed in PubMed, Embase and the Cochrane Library according to the PRISMA
statement. Search terms were ‘infants’, ‘CHD’, ‘cardiac surgery’, ‘CPB’ and ‘neuroprotective drug’. Data describing the effects on brain injury and NDO were extracted. Study quality was assessed with the Cochrane Risk of
Bias Tool. Two reviewers independently screened sources, extracted data and scored bias. Disagreements were
resolved by involving a third researcher.
Results
Six studies were included. On average, 88 infants (13-318) participated with different cardiac defects. Allopurinol,
sodium nitroprusside (SNP), erytropoietine (EPO), ketamine, dextromethorphan and phentolamine were administered around cardiac surgery with CPB. Allopurinol showed less seizures, coma, death and cardiac events in
hypoplastic left heart syndrome (HLHS) infants (OR:0.44;95%-CI:0.21-0.91). SNP resulted in lower post-CPB-levels
of S-100ß in infants with transposition of the great arteries after 24 (p=0.0009) and 48 hours (p=0.04) of treatment. EPO, ketamine and dextromethorphan showed no neuroprotective effects. Phentolamine led to higher
S-100ß-levels and cerebrovascular resistance after rewarming and at the end of surgery (p<0.01). Bias risk varied
between studies, including low (SNP, phentolamine), moderate (ketamine, dextromethorphan) and high (EPO,
allopurinol) quality.
Conclusions
Allopurinol seems most promising for further trials in CHD infants given the early neuroprotective effects in HLHS
infants. To assess the neuroprotective effects of SNP, EPO, ketamine and dextromethorphan larger RCTs are
needed. Future studies with neuroprotective drugs should focus on infants in both perinatal and perioperative
periods by evaluating the effects with brain MRI and neurodevelopmental testing beyond the first year of life.
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PREDICTING BLEEDING RISK IN THROMBOCYTOPENIC PRETERM NEONATES: THE MONET STUDY
AUTHORS: S.F. Fustolo-Gunnink 1, 2; K. Fijnvandraat 2; I.M. Ree 3; C. Caram-Deelder 1; P. Andriessen 4; E.J. d’Haens 5; C.V. Hulzebos 6; W. Onland 7; A.A. Kroon 8; D.C. Vijlbrief 9; H. Putter 10; E. Lopriore 3; J.G. van der Bom 1
AFFILIATION: 1. Sanquin blood supply foundation, department of clinical transfusion medicine; 2. Academic Medical Center, Emma Children’s Hospital, department of pediatric hematology; 3. Leiden University Medical Center, Willem Alexander Children’s hospital, department of neonatology; 4. Máxima Medical Center, department
of neonatology; 5. Isala Zwolle, Amalia Children’s center, department of neonatology; 6. University Medical
Center Groningen, Beatrix Children’s hospital, department of neonatology; 7. Academic Medical Center, Emma
Children’s hospital, department of neonatology; 8. Erasmus Medical Center, Sophia Children’s hospital, department of neonatology; 9. University Medical Center Utrecht, Wilhelmina Children’s hospital, department of neonatology; 10. Leiden University Medical Center, department of medical statistics; the Netherlands
Introduction
Thrombocytopenic neonates are often treated with platelet transfusions, though little evidence supports this
practice. Ideally, any intervention aimed at lowering bleeding risk would be targeted to neonates with high
bleeding risk. But identifying this group is difficult, due to the many factors involved, and variability of bleeding
risk over time. The objective of this study was to develop a dynamic prediction model with which the probability
of developing a major bleed can be calculated at any point in time for preterm thrombocytopenic neonates.
Materials and methods
In this multicenter cohort study, neonates with a gestational age (GA) <34 weeks, admitted to a neonatal intensive care unit, with a platelet count <50x109/L were included. The study endpoint was major bleeding, defined
as intraventricular hemorrhage (IVH) grade 3, IVH with parenchymal involvement, other types of intracranial
bleeding visible on ultrasound scans, pulmonary hemorrhage or other types of bleeding requiring prompt intervention. Seven variables were included in the model: intra-uterine growth retardation (IUGR), GA, postnatal age,
mechanical ventilation, sepsis and necrotizing enterocolitis combined, platelet count and platelet transfusions.
The prediction model was developed using landmarking, in which multiple cox models at regular timepoints
were combined into a supermodel.
Results
A total of 640 neonates were included with a median gestational age of 28 weeks. 70 neonates developed a
major bleed: 41 IVH with or without parenchymcal involvement, 4 solitary parenchymal, 11 pulmonary, 7 cerebellar, 3 subdural, 3 gastro-intestinal and 1 liver bleeding. IUGR, postnatal age, platelet count and mechanical
ventilation were independent predictors of bleeding, with hazard ratios of 1.23, 0.88, 0.35 and 5.08, respectively.
Of these, the predictive value of platelet count and IUGR varied over time.
Conclusion
Using IUGR, gestational age, postnatal age, platelet count, platelet transfusion, NEC and sepsis, and mechanical
ventilation as variables, the risk of major bleeding in thrombocytopenic preterm neonates can be predicted. This
model needs to be validated in an external population. To the best of our knowledge, this is the first dynamic
prediction model for bleeding in this population.
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POINT-OF-CARE ANALYSIS OF BETA-HYDROXYBUTYRATE CONCENTRATIONS IN BABIES IS A USEFUL ALTERNATIVE TO
LABORATORY TESTING
AUTHORS: D.L. Harris 1,2; P.J. Weston 1; J.E. Harding 2
AFFILIATION: 1. Newborn Intensive Care Unit, Waikato District Health Board, Hamilton, New Zealand; 2. Liggins
Institute, University of Auckland, Auckland, New Zealand
Introduction
Ketones can be a useful source of cerebral fuel when glucose availability is limited. Breastfed babies have higher
ketone but lower glucose concentrations than formula fed babies in the first week, and it has been speculated
that breast-fed babies may be protected from the cerebral consequences of hypoglycaemia for this reason. In
practice it may be useful to be able to measure ketone concentrations at the cotside. We sought to determine
if beta-hydroxybutyrate (BHB) concentrations could be accurately and reliably measured on a StatStrip™ pointof-care analyser when compared with the laboratory method using hydroxybutyrate dehydrogenase analysis
as the gold standard.
Methods
Eligible babies were 35 to 42 weeks’ gestation, enterally fed, up to 10 days old, and admitted to the Newborn
Intensive Care Unit. Each baby had additional blood taken on one occasion at the time of capillary or venous
blood sampling for clinical reasons. An aliquot was was immediately analysed using the StatStrip™ (Nova Biomedical, MA, USA) and the remainder was sent to the laboratory for analysis. Both methods of analysis reported
undetectable levels as <0.1 mM, and these were recorded as 0 mM for analysis.
Results
One hundred-forty two babies were recruited, with a mean (range) birthweight of 2823 (1721 - 4730) g, gestation
of 37 (35 - 42) weeks and age at blood sampling 4.7 (0.1 - 10.2) d. BHB was undetectable by both analysers in 59
(42%) samples. The mean (SD; 95% confidence intervals (CI)) difference between methods was 0.00 mM (0.18;
-.56 -.34 mM) for all samples, and 0.10 mM (0.22; -0.66 - 0.26 mM) for samples where both analysers reported detectable values (n= 43). At higher concentrations the BHB concentrations from the StatStrip™ were lower than
the laboratory sample (Figure).
On receiver operating characteristic (ROC) analysis, maximum accuracy was observed at a laboratory BHB
concentration of 0.4 mM where a StatStrip™ BHB concentration of >= 0.4 mM had a sensitivity of 93% (95% CI:
68 - 100) and a specificity of 97% (95% CI: 92 - 99). The area under the ROC curve = 0.98.
Conclusions
The StatStrip™ point-of-care analyser is reliable when the beta-hydroybutyrate concentrations are low. Concentrations > 0.4 mM are accurately predicted, but the exact concentration requires laboratory confirmation.
Figure: Bland-Altman plot of the relationship between beta-hydroxybutyrate concentrations measured by the
laboratory and by StatStrip™.
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BABIES WITH FEEDING DIFFICULTIES HAVE HIGHER CONCENTRATIONS OF BETA-HYDROXYBUTYRATE
AUTHORS: D.L. Harris 1,2; P.J. Weston 1; J.E. Harding 2
AFFILIATION: 1. Newborn Intensive Care Unit, Waikato District Health Board, Hamilton, New Zealand; 2. Liggins
Institute, University of Auckland, Auckland, New Zealand
Introduction
Ketones bodies can provide alternative cerebral fuels when glucose supply is limited. Breast-fed babies have
been reported to have higher ketone concentrations than formula fed babies, but little else is known about the
factors which influence ketone concentrations in newborn babies. We aimed to explore the factors associated
with higher blood betahydroxybutyrate (BHB) concentrations in a group of late preterm and term babies admitted to the Newborn Intensive Care Unit.
Methods
Eligible babies (35 to 42 weeks’ gestation) were enterally fed, up to 10 days old, and admitted to the Newborn
Intensive Care Unit. A single blood sample was taken from each baby at the same time as other clinical samples
and was analysed in the hospital laboratory using the Randox enzymatic kit (Abacus ALS, Auckland, New Zealand), which reported undetectable levels as <0.1 mmol/L.
Admission reasons were categorised as respiratory, hypoglycaemia, feeding difficulties, jaundice, and preterm
(<37 weeks). Ethnicity was self-identified by the mother and prioritised as Maori, Pacific, Asian, European or Other.
After initial exploratory analysis of potentially clinically relevant variables (gestation, birthweight, sex, ethnicity,
mode of delivery, postnatal age, admission diagnosis, admission to sampling interval, mode of feeding, weight
loss, feeding difficulty), logistic regression was used to determine odds ratio of having a higher BHB concentration, defined as above the median value of detectable concentrations (>0.2 mM).
Results
One hundred and forty-two babies were recruited with mean (range) birthweight 2823 (1721-4730) g, and gestation 37 (35-42) weeks. Blood samples were taken and analysed at 4.7 (0.1-10.2) days, with 90 (63%) reported as
undetectable, 26 (18%) between 0.1 and 0.2 mM, and 26 (18%) ≥ 0.2 mM.
On univariate analysis, sex, z-score, ethnicities other than Asian, and reasons for admission other than feeding
difficulty were not significantly related to BHB concentrations. On multivariate analysis, variables that best predicted a higher BHB concentration (pseudo R2 = 0.42) were an interaction between admission diagnosis of poor
feeding and sampling within 6 hours of admission (OR, 95% CI: 391.6, 25.8-5929), postnatal age < 4 days (52.2,
5.9-462.9), and not receiving formula (5.2, 1.5-17.8).
Conclusion
Amongst late-preterm and term babies admitted to Neonatal Intensive Care Unit, higher BHB concentrations are
found in those who are experiencing feeding difficulties and sampled soon after admission, and those who are
younger than 4 days old. Babies who have received formula milk are less likely to have higher ketone concentrations.
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COMPARISON BETWEEN NIRS AND THE TRADITIONAL AND NOVEL APPROACH OF SVC FLOW ASSESSMENT IN VLBW
INFANTS
AUTHORS: B. Ficial 1; A. Boschetti 1; E. Bonafiglia 1; A. Pietrobelli 2; P. Biban 1
AFFILIATION: 1. Neonatal Unit, Azienda Ospedaliera Universitaria Integrata Verona, Verona, Italy; 2. Pediatric Unit,
Verona University Medical School, Verona, Italy
INTRODUCTION
Echocardiographic assessment of SVC flow is increasingly adopted by neonatologists to identify hemodynamic
impairment. Traditionally SVC flow is assessed by measuring diameter from a high parasternal view and flow velocity from a subcostal view. We recently proposed a novel approach to assess SVC flow by tracing area from
an axial view and measuring VTI from a suprasternal view and we showed an improvement in repeatability and
accuracy.
Near-infrared spectroscopy (NIRS) is another emerging methodology used to noninvasively monitor cerebral
flow. Aim of the study is to compare the traditional and novel approach of SVC flow assessment by comparison
with NIRS in VLBW neonates.
MATERIALS AND METHODS
This is a retrospective, observational study. It was conducted between January and June 2017 at the Neonatal
Intensive Care Unit (NICU) of Azienda Ospedaliera Universitaria Integrata, Verona. All VLBW neonates that had
an echocardiographic assessment of SVC flow according both traditional and novel approach while on NIRS
monitoring, were included in the study. Equanox 8004CB NIRS device was used to assess regional cerebral oxygen saturation (rSO2) and fractional cerebral tissue oxygen extraction (FTOE). A Vivid 7 Pro Ultrasound machine
was used (GE Healthcare).
Mean FTOE and rSO2 while babies underwent echocardiography were collected. Images were digitally stored
and analysed offline by an investigator blind to NIRS data.
RESULTS
20 VLBW neonates were studied. Median weight and gestational age were 950 g (range 580-1485 ) and 27,57
weeks (range 23,71-34,14) respectively. Mean(SD) of NIRS parameters were: rSO2 80,4% (5,0), FTOE 18% (17%).
Mean (SD) of SVC flow parameters according to the traditional technique were: VTI 9 cm(2,97), HR 159 bpm
(15,94), diameter 0,27 cm (0,07), flow 77,27 ml/kg/min (27,48).
Mean(SD) of SVC flow parameters according to the modified technique were:: VTI 6,8 cm2(2,4), HR 154 bpm (15),
area 0,084 cm2 (0,04), flow 83,15 ml/Kg/min (46,53).
The regression analysis showed that NIRS parameters were strongly associated with SVC flow. The novel approach, compared to the traditional approach, showed a better association both with rSO2 (r 0,815 versus 0,632) and
FTOE (r - 0,789 versus r – 0,634).
CONCLUSIONS
FTOE and rSO2 showed respectively a negative and a positive association with SVC flow. The novel approach of
SVC flow assessment showed a better association with NIRS parameters, compared to the traditional technique.
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HYPERCAPNIA AT 36 WEEKS OF POSTMENSTRUAL AGE AS A RISK FACTOR OF READMISSION IN VERY PRETERM INFANTS WITH SEVERE BRONCHOPULMONARY DYSPLASIA WHO WERE NOT VENTILATED AT 36 WEEKS OF POSTMENSTRUAL
AGE
AUTHORS: J. Seok Shin; S. Han Shin; E.K. Kim; H. Suk Kim
AFFILIATION: Department of Nonatology, Seoul National University Hospital, Seoul, Korea
Introduction
We aimed to describe the risk factors of readmission in very preterm infants with severe bronchopulmonary dysplasia (BPD) who were under the non-invasive ventilator support.
Materials and Methods
Preterm infants of gestational age < 32 weeks who were born at Seoul National University Hospital between June
2007 and May 2015 and had severe BPD were enrolled. Severe BPD was defined as requirement of FiO2 ≥ 0.3
and/or positive pressure including high flow O2 (≥ 4L/min) at 36 weeks of postmenstrual age (PMA). Infants who
were invasively ventilated at PMA 36 weeks were excluded from the study. Perinatal factors and respiratory support at PMA 36 weeks were reviewed and analyzed as a risk factor of readmission due to respiratory problems
before 12 months of corrected age.
Results
The readmission rate before 12 months of corrected age was 28.0 % in the study population. Oligohydramnios
was higher in the readmission group. CO2 was higher in the readmission group at PMA 36 weeks (61.0 vs. 53.3
mmHg, p=0.002). FiO2 at PMA 36 weeks, CO2 level at PMA 36 weeks and home oxygen therapy were associated
with readmission. Multivariate analysis showed that among them, CO2 at PMA 36 weeks was the only risk factor
for readmission.
Conclusion
In the severe BPD patients who were not invasively ventilated at PMA 36 weeks, high CO2 at PMA 36 weeks could
be prognostic factor for readmission.
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A PILOT STUDY: IMPLEMENTING A STRUCTURED AMPLITUDE INTEGRATED ELECTROENCEPHALOGRAPHY (AEEG) EDUCATION PROGRAMME IN AN IRISH NEONATAL INTENSIVE CARE UNIT (NICU) SETTING
AUTHORS: A. Jenkinson 1; M. Boyle 2; D. Sweetman 1
AFFILIATION: 1.The National Maternity Hospital, Dublin; 2.The Rotunda Hospital, Dublin
Introduction
Use of aEEG to monitor brain function is standard of care for infants with suspected neurology in tertiary NICUs internationally. Duration and severity of abnormalities of aEEG tracings are highly predictive of subsequent neurologic outcome. The Royal College of Physicians of Ireland (RCPI) consider its’ use and interpretation an essential
clinical skill in both basic specialist and higher specialist training curricula of general paediatric trainees. Currently, aEEG monitors are not used in general paediatric wards. Thus, neonatal trainees, coming from the paediatric
setting, have responsibility for the aEEG set-up, monitoring and interpretation with minimal formal training.
Materials and Methods
Participants were neonatal trainees in the NICU of the National Maternity Hospital, Dublin. Out of 19 doctors, 12
gave implied consent by completion of a pre-intervention questionnaire. This questionnaire collected demographic details and baseline knowledge of aEEG use, indications and interpretation. A structured education
programme was established involving a didactic lecture, a training workbook, bedside teaching and an aEEG
protocol session. An identical questionnaire was used to re evaluate the trainees’ knowledge post intervention.
Results
The pre-intervention response rate was 63% (12/19) (n=7 registrars). An assessment of aEEG indications and setup showed a mean (+/-SD) score of 4.4/8 (+/- 1.9) and 4.5/7 (+/- 1.8) respectively. The mean score for aEEG
interpretation was 7.5/20 (+/- 3.7). Post intervention, the response rate was 58% (10/17). The mean scores for
aEEG indications and set-up increased to 7.9 (+/- 0.8) and 5.5 (+/- 0.3) respectively. The mean score for aEEG
interpretation increased to 16.2 (+/- 0.9). The improvement in scores for aEEG indications and interpretation was
statistically significant (p value <0.05).
Conclusion
Our project demonstrated poor baseline knowledge of aEEG use, indications and interpretation amongst neonatal trainees. After enrolment in a structured educational programme, there was an increase in mean scores
across all measured domains. Providing a structured educational programme resulted in significant improvements in aEEG knowledge and experience amongst neonatal trainees.
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FETAL HEART DEFECTS AND DISRUPTED CEREBRAL GROWTH: A COHORT STUDY IN 63,371 FETUSES
AUTHORS: M.H. Lauridsen 1; O.B. Petersen 2; E.M. Vestergaard 3; N. Uldbjerg 2; T.B. Henriksen 1; J.R. Østergaard 1;
N.B. Matthiesen 1; V.E. Hjortdal 4
AFFILIATION: 1. Department of Pediatrics, Aarhus University Hospital, Aarhus, Denmark; 2. Department of Obstetrics and Gynecology, Aarhus University Hospital, Aarhus, Denmark; 3. Department of Clinical Genetics, Aarhus University Hospital, Aarhus, Denmark; 4. Department of Cardio-Thoracic Surgery, Aarhus University Hospital, Aarhus,
Denmark
Introduction
Newborns with congenital heart defects (CHD) have smaller heads at birth and CHD is associated with impaired
neurodevelopment. How and when during fetal development, fetal brain growth is disrupted in CHD remains
unknown.
Ultrasound investigation is offered as routine to all Danish women at two time points during pregnancy. Biparietal
diameter is measured at the first scan and head circumference is measured at the second scan. If fetal malformations are suspected, the women are offered prenatal genetic testing.
We aimed to estimate the association between fetal CHDs and head size at three time points during pregnancy:
at the end of the 1st trimester, during the 2nd trimester and at birth.
Materials and methods
We identified fetuses diagnosed with a CHD (major and minor) either during pregnancy or up to 12 months
after birth in a population-based 2-year pregnancy cohort in Western Denmark. The brain growth parameters in
fetuses with CHD were compared to those of the fetuses in the pregnancy cohort from the general population
at three time points: 1st trimester biparietal diameter Z-score, (gestational week mean 12+4 days), 2nd trimester
head circumference Z-score, (gestational week mean 20+1 days), and birth weight and head circumference
Z-scores at birth. Fetuses from multiple gestations, and fetuses with genetic syndromes or major extra cardiac
malformations were excluded from the main analyses.
Results
We obtained data from 67,371 pregnancies and identified CHD in 401 fetuses. Two hundred and ninety-four fetuses were included in the main analyses; 146 with major and 148 with minor CHD.
In the first trimester mean biparietal diameter in fetuses with CHD did not differ from the mean biparietal diameter
in fetuses in the base pregnancy cohort.
In the second trimester mean head-circumference z-score in fetuses with major CHD were statistically significantly below that of the base pregnancy cohort -0.2 (95% CI -0.4;-0.05, P<0.05).
At birth head-circumference z-score was even smaller; -0.5 (95% CI -0.70;-0.30, P< 0.05) in the newborns > 30
weeks of gestation with major CHD when compared to the birth cohort from the general population. See figure.
Conclusions
Our results show, that fetal cerebral growth may be disrupted already during the 2nd trimester in fetuses with
major CHD and without confirmed congenital syndromes or major extra cardiac malformations. Thus the search
for potential brain protective interventions should begin in early pregnancy.

Figure 1: Mean biparietal diameter (BPD) z-score in the first trimester and mean head circumference (HC) z-scores during the 2nd trimester
and at birth. Major: Fetuses with major CHDs. Minor: Fetuses with minor CHDs. Background: All singleton fetuses in the pregnancy or birth
cohort from the general population. Only HC z-scores at birth for newborns older than 30 weeks of gestation were included in the analyses.
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CHARACTERISATION AND BURDEN OF 1-YEAR CHRONIC RESPIRATORY MORBIDITY AMONG EXTREMELY PRETERM
INFANTS: A RETROSPECTIVE CLAIMS ANALYSIS
AUTHORS: M. Mowitz 1, A. Mangili 2, L. von Krusenstiern 2, R. Ayyagari 3, W. Gao 3, J. Wang 3, J. Zhao 3, S. Sarda 2
AFFILIATION: 1. Division of Neonatology, College of Medicine, University of Florida, Gainesville, FL, USA; 2. Shire,
Lexington, MA, USA; 3 Analysis Group Inc., Boston, MA, USA
Introduction
The importance of long-term outcomes in evaluating effectiveness of therapies among preterm infants is increasingly recognized; however, outcomes for long-term respiratory disease are poorly defined. The Prematurity and
Respiratory Outcomes Program (PROP) study showed that 46%-69% of extremely preterm infants had persistent
respiratory morbidity, based on assessment of factors such as hospitalization, home support and medications. We
conducted a retrospective claims analysis to evaluate the impact of prematurity on chronic respiratory morbidity (CRM), defined by similar criteria to PROP, and to inform the CRM domains for inclusion in the primary efficacy
endpoint of a planned clinical trial.
Materials and Methods
This was a retrospective analysis of claims data from the US Truven MarketScan Commercial Database from Jan
2008-Jun 2016. We included infants born after 2009 at gestational age (GA) ≤28 weeks, with admission to the neonatal intensive care unit during birth hospitalisation, survival to 36 weeks GA plus age, no congenital heart disease, diaphragmatic hernia or congenital malformations, and continuous eligibility from birth to 1 year corrected
age (CA). CRM was defined based on occurrence of ≥1 of the following events in ≥2 quarters during 1 year CA
and after birth hospitalization: re-hospitalization, unscheduled outpatient or emergency room (ER) visits due to
respiratory causes; use of respiratory medications; and use of home oxygen therapy/respiratory aids (identified
via relevant codes).
Results
Overall, 1783 infants were included in the analysis; of these, 1103 (61.9%) had CRM based on events in ≥2 quarters, and 705 (39.5%) in ≥3 quarters, during 1 year CA. The most frequent CRM event was outpatient visits due
to respiratory causes, occurring in 96.5% of infants with CRM in ≥2 quarters, and 97.2% with CRM in ≥3 quarters
(Table). Excluding outpatient visits (generally associated with less severe disease/non-urgent care), 667 (37.4%)
had CRM in ≥2 quarters, and 393 (22.0%) in ≥3 quarters, during 1 year CA. The biggest driver of CRM in this subset
was the use of respiratory medications, occurring in 90.0% of those with CRM in ≥2 quarters, followed by use of
home oxygen therapy/respiratory aids (47.8%), re-hospitalization due to respiratory causes (27.6%) and ER visits
due to respiratory causes (17.2%). The distribution of events was similar among the group with CRM in ≥3 quarters.
Conclusions
This analysis indicates that, including outpatient visits, ~62% of extremely preterm infants experience CRM over
1 year CA. Excluding outpatient visits, ~37% met criteria for CRM over this period, with over one-quarter of these
infants requiring re-hospitalization due to respiratory causes. Our findings were broadly consistent with the PROP
study and will help to define the primary endpoint of CRM for a planned clinical trial in preterm infants.
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STOP (SEPTUM TRAUMA OCCURRENCE PREVENTION) IN BABIES ON NASAL CPAP-A QUALITY IMPROVEMENT PROJECT
AUTHORS: R. Mc Coy; K. Singh; V. Kairamkonda
AFFILIATION: University Hospitals Of Leicester NHS trust, Leicester Royal Infirmary, Neonatal Unit
Background
Nasal continuous positive airway pressure (NCPAP) therapy is widely used in neonates, but there is no standardisation of care for babies whilst on NCPAP. As application practices can differ on an individual basis, it can
increase complications and decrease the beneficial effect of CPAP. We also noted an increase in incidence
of nasal septum injuries due to incorrect application of endotracheal tube [ET] fixation clips. We introduced a
quality improvement project [QIP] led by nurses to decrease the incidence of nasal trauma due to CPAP therapy
and poorly placed ET clips.
Methods
A Plan-Do-Study-Act method was used to implement this QIP. A new written nursing guideline was implemented
from February 2014. All nursing staff including new staff were educated with a CPAP education package, a bedside education pack to prevent CPAP trauma and ETT clips trauma and visual aids were introduced on CPAP
machines and ventilators. Nursing ‘champions” were recruited to reinforce care of babies who are on CPAP. We
completed 5 PDSA cycles, reviewing the results and acting on the recommendations to improve care.
Results
From February 2014 to July 2017, we reviewed babies who were on CPAP in 2 weekly cycles during prospective
audits. From July 2016 to July 2017 we also reviewed babies who were ventilated in 2 weekly cycles during prospective audits. The use of the education package significantly decreased the incidence of nasal trauma in the
study population (12.9% vs.0%), but not in infants with a birth weight of < 1000 g. Risk factors for nasal skin trauma
included lower gestational age and birth weight and lack of standardized nursing care. We still continue to see
injuries due to inappropriately placed ET clips in extreme preterm babies.
Conclusion
The written nursing guidelines with education package decreased the incidence of nasal trauma in infants,
except for those with an extremely low birth weight. It is a continuous process and there is a need to reinforce
the education package as it has shown to reduce the incidence of nasal trauma. We are in the process of introducing an online teaching module for care of babies on CPAP.
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STOP (SEPTUM TRAUMA OCCURRENCE PREVENTION) IN BABIES ON NASAL CPAP-A QUALITY IMPROVEMENT PROJECT
AUTHORS: N. T. Songstad 1; C. Klingenberg 1, 2; K. J. Crossley 3; E. V. McGillick 3; G. R. Polglase 3; P. G. Davis 4;
S. B. Hooper 3
AFFILIATION: 1. Dept of Paediatic and Adolescent Medicine, University Hospital of North Norway, Tromsø, Norway;
2. Paediatric Research Group, UiT The Arctic University of Norway, Tromsø, Norway; 3. The Ritchie Centre, Hudson
Institute of Medical Research, Monash University, Melbourne, Victoria, Australia; 4. Neonatal Services and Newborn Research Centre, The Royal Women’s Hospital; Department of Obstetrics and Gynecology The University of
Melbourne; Murdoch Childrens Research Institute, Melbourne, Victoria, Australia
Introduction: Neonatal resuscitation guidelines recommend the administration of adrenaline if heart rate remains
below 60/min despite adequate ventilation and chest compression (CC). Rapid intravenous access may be
challenging, but little evidence exist for other routes of administration. We compared three administration routes
for adrenaline administration during resuscitation of severely asphyxiated newborn lambs. Time from administration of adrenaline to return of spontaneous circulation (ROSC) defined as a heart rate >100 beats per minute,
and mean carotid arterial pressure (MAP) > 30 mmHg was defined as the main outcome measure.
Materials and Methods: Near-term lambs were delivered by caesarean section. Severe asphyxia was induced by
clamping the cord and delaying endotracheal ventilation until cessation of blood pressure in the carotid artery.
Following a sustained inflation of air (35 cm H2O) for 30 s and ventilation 60 bpm for 30 s, uncoordinated CCs at
a rate of 90/min were started. Animals were randomised to four groups receiving repeated doses (every 3rd minute) of i) intravenous (IV) adrenaline (50 mcg), ii) endotracheal (ET) adrenaline (500 mcg), iii) nasal adrenaline
via an atomizer (500 mcg) and iv) IV saline. If ROSC was not achieved after three doses by the assigned route,
up to two rescue IV adrenaline doses were administered.
Results: ROSC was achieved in 5/5 lambs after IV adrenaline. ROSC was achieved in 2/5 lambs after ET adrenaline, and in 2 more lambs after rescue IV adrenaline. One lamb in the ET group died. ROSC was achieved in 3/6
lambs after nasal adrenaline and in 3 more lambs after rescue IV adrenaline. None of 6 lambs achieved ROSC
after IV saline only, but 5/6 lambs achieved ROSC after rescue IV adrenaline. One lamb in the saline group died.
For the IV adrenaline group the mean (SEM) time to ROSC from start of CC was 2.4±0.4 min. For the ET and nasal adrenaline groups the mean (SEM) time to ROSC from start of CC, including rescue adrenaline doses, were
10.3±2.4 min and 9.2±2.2 min, respectively. For the IV saline group the mean (SEM) time to ROSC from start of CC,
including rescue adrenaline doses, was 11.2±1.2 min.

Figure 1. Carotid artery blood pressure (CBP) during experimental period. Red asterisks symbolise assigned adrenaline route and green asterisks symbolise rescue IV adrenaline.
Conclusion
The written nursing guidelines with education package decreased the incidence of nasal trauma in infants,
except for those with an extremely low birth weight. It is a continuous process and there is a need to reinforce
the education package as it has shown to reduce the incidence of nasal trauma. We are in the process of introducing an online teaching module for care of babies on CPAP.
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NEUROPHYSIOLOGICAL, NEURORADIOLOGICAL AND NEUROPATHOLOGICAL FINDINGS IN LETHAL NEONATAL RIGIDITY AND MULTIFOCAL SEIZURES SYNDROME ASSOCIATED WITH BRAT1 MUTATIONS
AUTHORS: M.C. Cornet 1; R. Schubert 2; E. Huang 3; J. Shimotake 1; O. Danhaive 1; J. McGuire; M.R. Cilio1, 2
AFFILIATION: 1. Department of Pediatrics, University of California San Francisco; 2. Department of Neurology, University of California San Francisco; 3. Department of Pathology, University of California San Francisco
INTRODUCTION
BRAT1 variants have been recently described to cause a spectrum of neurodegenerative conditions ranging
from lethal neonatal rigidity and multifocal seizure to a less severe late-onset presentation associated with severe
developmental delay, ataxia/apraxia and cerebellar malformation. In the few cases reports, neonates have
been described with early myoclonic seizures, encephalopathy, hypertonia and arrested head growth leading
to microcephaly. They invariably progressed to bouts of apnea and bradycardia leading to cardiac arrest and
death. Here we report on two unrelated neonates with novel variants in BRAT1 that were both initially misdiagnosed with hyperekplexia.
METHODS
We retrospectively analyzed the clinical, neurophysiological neuroradiological and neuropathological findings
of two unrelated neonates who presented at birth with microcephaly, hypertonia and erratic, multifocal myoclonic jerks. Both were diagnosed by whole exome sequencing (WES) as having mutation in BRAT1 gene. Case
1 had a novel homozygous variant (c1313-1314del) and case 2 was compound heterozygous for two novel pathogenic variants (c.1203_1204delTG and c.431-10_431-7delCCCTinsTGGGTAGGG).
RESULTS
Both patients presented with microcephaly, diffuse hypertonia and erratic subcontinuous myoclonic jerks in the
first days of life. In both, early EEG showed a normal pattern and no seizures. The myoclonus was increased by
tactile and acoustic stimuli, leading to an initial diagnosis of hyperekplexia in both. Seizures occurred after 12 and
21 days respectively. In case 1, Levetiracetam controlled the seizures but had no effect on myoclonic jerks. In
case 2, seizures initially responded to Phenobarbital but rapidly became refractory and multifocal. Interestingly,
the interictal EEG background remained fairly organized. MRI showed microcephaly in both. During the course of
the disease, they developed progressive apnea/bradycardia leading to death at 2,5 and 3 months respectively.
Neuropathology revealed marked delay in myelination and severe and diffuse astrogliosis.
CONCLUSION
Neonates with BRAT1-related syndrome can present with multifocal myoclonic jerks in the context of normal EEG
recording and can be misdiagnosed as hyperekplexia. However, the presence of microcephaly and marked
diffuse hypertonia should suggest the specific diagnosis of BRAT1-related disorder. The evolution with seizures,
apnea and bradycardia lead to early death. Pathological findings suggest a primary disorder of astrocytes and
astrogliosis.

2nd Congress of joint European Neonatal Societies (jENS)

Neurology

34

ID 885
PREDICTIVE VALUE OF EARLY EEG FOR SEIZURES DURING HYPOTHERMIA IN NEONATES WITH HYPOXIC ISCHEMIC
ENCEPHALOPATHY
AUTHORS: M.C. Cornet 1; A. Pasupuleti 2; A. Fang 1; H.C. Glass 1, 2; M.R. Cilio 2
AFFILIATION: 1. Department of Pediatrics, University of California San Francisco; 2. Department of Neurology, University of California San Francisco;
INTRODUCTION
Seizures are a main concern for neonates with hypoxic-ischemic encephalopathy (HIE) during hypothermia treatment. No clinical variable including Apgar score, early pH or clinically suspected seizures have been shown
to be reliable predictors of developing EEG confirmed seizure, while a severely abnormal EEG background has
been associated with a higher risk of seizures. Seizure onset during rewarming has been reported, suggesting that
video-EEG monitoring should be continued in all patients until the end of rewarming. Our aim was to assess the
prognostic significance of early normal/mildly abnormal EEG on the occurrence of seizures during therapeutic
hypothermia in neonates with HIE.
MATERIALS AND METHODS
We reviewed video-EEG recordings from neonates with HIE continuously monitored during therapeutic hypothermia from May 2008 to April 2017 in a single tertiary neurological intensive care nursery (NICN). Video-EEG was
started as soon as possible after cooling initiation and continued until the end of rewarming. We selected neonates with normal/mildly abnormal EEG during the first 24 hours defined as normal pattern for gestational age or
excessive discontinuity (bursts of normal activity and inter-burst intervals of more than 6-seconds duration, and
amplitude >5uV and <25uV). Demographic information was extracted from medical record.
RESULTS
A total of 331 neonates were treated with hypothermia during the study period, and 300 had EEG recordings
available for review. EEG was started at a median of 8.2 hours of life and continued for a median of 86 hours. 8
neonates were excluded because of early exit. 64 were excluded because of a moderately/severely abnormal
EEG background during the first 24 hours of recording. Of the remaining 228 neonates, 13 (5.6%) who had a normal/mildly abnormal EEG background had seizures in the first 12 hours of recording. 215/300 neonates (71%) had
a normal/mildly abnormal EEG at 24 hours with no seizure recorded; none of them developed seizures afterwards
including during rewarming.
CONCLUSION
Neonates with a normal/mildly abnormal EEG at 24 hours of life are at very low risk of developing seizures during
hypothermia and rewarming. Our results suggest that video-EEG monitoring can be safely discontinued after
24 hours in the presence of normal/mildly abnormal recording, which is particularly relevant in resource-limited
settings.
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VALID PAIN ASSESSMENT IN EXTREME PREMATURES: A LONG WAY TO GO?
AUTHORS: N. Meestersa 1; S. Simons 1; J. van Rosmalen 2; L. Holsti 3; I. Reissa 1; M. van Dijka 4
AFFILIATION: 1. Department of Pediatrics, Division of Neonatology, Erasmus MC –Sophia Children’s Hospital, Rotterdam, the Netherlands; 2. Department of Biostatistics, Erasmus MC, Rotterdam, the Netherlands; 3. Department
of Pediatrics, University of British Columbia, Vancouver, Canada; 4. Intensive Care and Department of Pediatric
Surgery, Erasmus MC –Sophia Children’s Hospital, Rotterdam, the Netherlands
Main purpose
Neonates born extremely premature are at risk of acute and prolonged pain. Adequate treatment requires
reliable pain assessment. Our study explores if existing pain assessment tools and physiological indicators are
adequate to measure pain in this population.
Design
We collected data in neonates born with a gestational age less than 29 weeks under three different circumstances: kangaroo care, rest in the incubator and during heelstick procedure. They were videotaped under these
circumstances to enable application of five observational pain assessment scales and numeric rating scales for
pain and distress afterwards. Heart rate, respiratory rate, oxygen saturation, regional cerebral oxygenation and
number of skin conductance peaks were collected per second. General linear models were used to compare
all parameters between the three different circumstances.
Results
We included 16 patients with a median gestational age of 271 weeks (range 241 to 285). A total of 40 measurement periods across the three circumstances were analyzed. Heart rate was the only physiological parameter
which was significantly higher during heelstick procedures compared to during rest with a difference of 10.0
beats/minute (95% CI 2.1 to 17.9). The Premature Infant Pain Profile-revised (PIPP-R) score was significantly higher
with on average 2.8 points (95% CI 0.9 to 4.7) during heelstick procedures compared to kangaroo care.
Implications
We must conclude that the included behavioral and physiological indicators did not adequately distinguish
between pain, rest and kangaroo care in extreme premature neonates.
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