
The Unwell 
Neonate
Dr Meredith Ward 
Neonatologist 
Royal Hospital for Women, 
Randwick 



Disclaimer
� Cons: Currently employed at the 

Randwick megacampus as specialist  
neonatologist. 

� Have lived (professionally) in this peculiar 
ecosystem for approximately 15 years. 

� Conduct research into neural stem cells 
residing in the subventricular zone niche, 
and their relationship with vascular 
endothelial growth factor C (and its 
receptor 3).



Redeeming Features
� Pros: Also currently practice in a private 

hospital, admittedly on site in the 
megacampus, but provide resuscitation 
and counselling to term and near term 
infants, and follow up my patients through 
their preschool years. 

� Previously have circumnavigated Australia 
working as a locum paediatrician, 
including a lengthy stint in Alice Springs, 
and retrievals with RFDS.



The Unwell Neonate
� Definition: From birth until 28 days of (post-

term) life. 
� This could be from 23 weeks gestation and 

450g (or 22 weeks gestation and 300g in 
Japan and ?Perth) until 28 days post due 
date.



Birth weight 268g. 

Discharge weight 3.28kg. 
  
24 weeker with the good 
fortune to be born in 
Japan.



The Unwell Neonate
� What did Andrew really mean…? 
� Assumption:  

� Unwell neonates likely to cross paths with ED 
physicians, paediatricians, PICU consultants 
and anaesthetists – not Japanese 
neonatologists!



The Unwell Neonate – in ED
� First 28 days of life, post term gestation. 
� Enormous variation in neonatal physiology 

seen with gestation and post-natal age. 
� Term infants - rapid adjustments in 

pulmonary and systemic BP, and cardiac, 
renal and intestinal function in 1st week of 
life. 

� Closure of PDA can be a critical event. 
� Many leave hospital at 24-48 hrs of age 

while these transitions are underway.



Preterm infants…
� Despite advances in survival at increasingly 

low gestational age, morbidities such as 
chronic lung disease (CLD) remain highly 
prevalent. 

� Greater numbers of extreme preterm 
survivors (23-26 weeks GA) going home. 

� Challenges include CLD, persistent pulm HT, 
renal dysfunction, IVH/hydrocephalus and 
GIT morbidity including post op NEC.



Preterm infants and ED
� Particularly vulnerable to viral respiratory 

tract infections. 
� Complicated by underlying chronic lung 

disease with poor cardiac and resp 
reserve. 

� Bowel obstructions secondary to post op 
NEC stricture not uncommon. 

� Hydrocephalus may occur late. 
� Vascular access following a 4-6 month 

NICU admission may be – challenging -



From home – where should they 
go?
� Represent to NICU 

OR… 

� Present to ED



NICU return policy
� We generally accept prompt return of 

patients from other nurseries prior to term. 
� ED vs NICU readmission however 

influenced by current gestational age, 
current weight, whether problem is 
‘neonatal’ or ‘paediatric’. 

� How long are they likely to stay… 
� L3 NICUs in NSW at or above 100% 

occupancy. 
� Germ phobia in NICUs –‘outside’… 
� Bounce back? Or new presentation?



Alert - Neonate in ED!
� Majority of post term babies representing from home will 

therefore be directed to ED. 
� THE WORRIED WELL – 75%!! 
� Other 25%... 
� Rebounding prems 
� New onset infections 
� Evolving congenital cardiac disease 
� New presentations of intestinal problems  
� Neonatal jaundice and metabolic disorders 
� Endocrine collapse 
� Haematological emergencies 
And the rest – seizures, NAI, tumours…very broad DDx



Triage – Well vs Sick
� 75% of neonates presenting to ED do so with 

feeding and settling problems. 
� Approximately 25% of neonates presenting 

to ED will be admitted. 
� Signs and symptoms of serious conditions 

overlap with those of the well but unsettled 
infant. 

� Rapid triage and accurate risk assessment is 
vital.



Find the sick baby…
� Risk factors for serious pathology include: 

� Low birth weight 
� Prematurity 
� Risk factors for sepsis 
� Respiratory distress – hypoxia, RR> 80  
� High fever >38.5 degrees 
� Tachycardia > 180bpm, esp if >200 
� Bilious vomiting  
� Apnoea, floppiness, lethargy 
� Inconsolable crying



ABCDE…
� Simultaneous assessment and resuscitation 
� PALS vs NALS post-discharge - paediatric 

rather than neonatal algorithms are used 
� Airway access – 3.5 - 4.0 cuffed or 

uncuffed ETT; laryngeal mask as 
alternative.  

� Appropriate face mask size to cover 
mouth and nose. 

� IV access – rarely use intraosseous 
approach. Femoral access useful in shut 
down infant.  Rarely UVC still accessible.



Infection – Number One suspect
� LATE ONSET GROUP B STREPTOCOCCAL 

(GBS)  INFECTION – sepsis/meningitis. 
� Late onset Gram negative infection. 
� Don’t forget HSV – include acyclovir in 

empirical. 
� LP vital in late onset sepsis work up, but 

shouldn’t delay treatment in sick newborn 
– examine cell count and request PCR for 
common bacterial and viral pathogens.



GBS infection in Australia
� Ko et al 2014, APSU study 
� Invasive GBS 0-90 days 2005-2008 
� 150 cases 88 early onset (0-6 days) and 62 

late onset disease (7-90 days). 
� 44% ICU admission. 7% mortality overall. 
� Incidence of early onset GBS decreased 

with GBS screening and intrapartum 
antibiotics. 

� In contrast, incidence of late onset GBS 
has increased; most common Au serotype 
III, subtype 17 associated with meningitis.



Late onset GBS
� Infants more likely to be preterm, low birth 

weight or multiples. 
� Mothers more likely to have risk factors 

(intrapartum fever, PROM or known 
colonization).  

� No risk factors – 37%. 
� Mothers of prems often not screened 

(infants born prior to screening time point). 
� Of affected infants, only 53% of mothers 

had been screened this pregnancy.



A patient story
� Well mother and baby discharged home. 
� GBS LVS positive, intrapartum antibiotics 

given, routine obs performed. 
� Mother readmitted with fever and 

suspected mastitis, for IV antibiotics. Baby 
a boarder, not checked by paed staff. 

� RMO called to review baby due to poor 
feeding and ?apnoea. 

� In septic shock. Resus commenced PNW 
but transferred to ED (not NICU) for 
ongoing care. Survived, but poor 
developmental outcome. 



And another
� 34 week gestation male infant. 
� Mother GBS positive on LVS. 
� Infant treated with 48 hours of IV 

antibiotics at birth for preterm labour, 
cultures negative. 

� Presented to ED comatose at 1 month of 
age. 

� Dx late onset GBS meningitis, decided on 
palliative care after assessment in CICU.



Late onset GBS – route of 
transmission?
� Due to birth colonization? 
� Breast milk now known to be alternate 

route. 
� Berardi et al Pediatrics 2013. 
� Prospective cohort study 2003-2010. 
� 64% of mothers of affected infants had 

positive LVS at time of baby’s diagnosis. 
� 6% had mastitis, but >20% had GBS culture 

positive milk with similar colony counts 
whether mastitis or not. ?what can we do!



Gram negative sepsis
� Other major culprit in late onset sepsis. 
� Term infants from home likely to have birth 

canal organisms (E.coli, Klebsiella) which 
are generally sensitive to Gentamicin. 

� Preterm infants are more likely to be 
colonized with ESBL resistant Pseudomonas, 
Serratia, or other gram negative MOs which 
may be Gentamicin resistant but 
meropenem sensitive. 

� Increasing rates of VRE and CRE MOs in 
NICUs – be aware.



Viral infections
� All infants vulnerable to early respiratory 

infections. 
� Usually worst when parents/siblings are 

symptomatic at, or around, the time of 
birth. 

� Immunisation rates for pertussis now high in 
pregnant women and partners, but 
exposures still occur. 

� RSV and influenza remain major concerns. 
� Ventilation more likely to be needed for ex 

preterms, or with co-existing cardiac 
disease.



Other viral infections
� HSV and enterovirus can present with 

severe symptomatic illness post discharge. 
� Liver dysfunction (raised AST, ALT), 

thrombocytopenia, jaundice and 
coagulopathy are major clues. 

� Check for exposure on history. 
� Check Vit K treatment Hx. 
� Check APPT as well as INR to rule out  

haemophilia as cause of coagulopathy. 
� IV Acyclovir, and supportive care.



Approach to neonatal sepsis in 
ED
� Identify risk factors, change in behavior 

(sleeping/feeding/wet nappies/stools) and 
vital signs outside the normal range. 

� Infants can decompensate rapidly so 
prompt supportive care and empiric 
treatment is needed. 

� FBC/CRP/blood cultures with IV access. 
Urine and LP should not delay treatment. 

� Ampicillin (or BenzPen), Gentamicin, 
Cefotaxime and acyclovir provide good 
cover.



Critical congenital heart disease
� CHD incidence remains1% of live births. 
� Many detected antenatally, but duct 

dependent problems are the least likely to 
be detected, including co-arctation of the 
aorta. 

� Often subclinical at time of initial newborn 
assessment due to Patent ductus arteriosus 
(PDA). 

� Delayed closure of PDA more likely with 
CHD! May close as late as Days 7-14.



Late presenting cardiac collapse
� Duct dependent congenital cardiac 

anomalies may present from home in first 
week of life, especially with increasing rates 
of early discharge from maternity wards. 

� Easy to confuse with both sepsis and 
respiratory disease, as infants present with 
poor distal perfusion and congestive 
cardiac failure. 

� Consider early trial of prostin when 
suspected.





Identifying critical CHD
� Vital signs – tachypnoea, tachycardia, 

perfusion. 
� Abnormal pulse oximetry, pre and post 

ductal difference. 
� Clinical assessment of distal pulses. 
� 4 limb BP. 
� Arterial blood gas particularly helpful in 

shut down infant. 
� Early CXR informative, ECG less so.



Management of suspected duct 
dependent CHD
� Usual resuscitative measures including 

ventilation and inotropes as needed. 
� Early commencement of prostaglandin E1 

infusion. 
� Note this may cause apnoea especially at 

the higher dose range needed to reopen 
duct, so be prepared to institute 
respiratory support.



Congestive cardiac failure
� Left to right shunt via ASD/VSD leading to 

increased pulmonary blood flow and 
congestive cardiac failure generally 
present later than duct dependent lesions. 

� While murmurs may be audible from Days 
1-3, symptoms of heart failure may 
develop in the second or third week of life. 
CXR valuable in making diagnosis. 

� Respiratory support with adequate PEEP 
followed by diuretics will help stabilize 
infant.





Congestive cardiac failure
� Other non-structural cardiac problems 

such as tachyarrhythmias may also cause 
congestive cardiac failure in the newborn. 

� Rarer causes with high output cardiac 
state include Vein of Galen malformation.



GIT pathology and neonatal 
collapse
� Generally upper GI anomalies present 

early, Days 1-3, with non-bilious or bilious 
vomiting. 

� These include TOF/OA, and duodenal 
atresias. 

� Imperforate anus should be noted on 
newborn examination… 

� Other low GI pathology including 
Hirschsprung’s disease or low atresias may 
present later with abdominal distension.  



Malrotation and volvulus
� 80% of cases of volvulus present during first 

month of life. 
� Bilious vomiting is a critical sign, along with 

pain and abdominal distension. 
� Time critical diagnosis and treatment – 

irreversible bowel ischaemia can occur 
within 8 hours of symptom onset. 

� Upper GI contrast usually performed to aid 
Dx.



Necrotizing enterocolitis
� Can occur in term infants, especially in 

association with cardiac lesions, or after 
perinatal asphyxia. 

� More commonly, post NEC complications 
can present to ED including strictures and 
sepsis. 

� AXR will assist with rapid diagnosis – 
pneumatosis intestinalis, dilated loops, 
possibly perforation.



NEC: widespread 
pneumatosis 
intestinalis. 

Case courtesy of Dr Hani Salam, 
Radiopaedia.org, rID: 9793



Congenital adrenal hyperplasia 
(CAH)
� Inherited defect in enzymes needed for 

adrenocortical synthesis of cortisol from 
cholesterol. 

� Lack of glucocorticoid +/- 
mineralocorticoids, and accumulation of 
premetabolites, such as testosterone, leads 
to clinical manifestations. 

� Most common is 21 hydroxylase deficiency. 



Clinical manifestations of CAH
� Female infants may have ambiguous 

genitalia and virilization, generally detected 
on newborn examination. 

� Males may only have a hyperpigmented 
scrotum. 

� Tested on NBST, but results often not 
available until Days 7-14. 

� Salt-wasting, hyperkalaemia and 
dehydration may occur.



Management of suspected CAH
� Treat hypotension and dehydration, and 

correct electrolyte abnormalities. 
� Collect sample for cortisol level and 

administer stress dose hydrocortisone 1mg/
kg/dose q6-8 hourly and assess response.



Other critical diagnoses
� Neonatal seizures – may present with more 

subtle manifestations than generalized tonic 
clonic movements. 

� Apnoea, lip smacking, floppiness, staring, 
cycling movements are more common in 
the newborn. 

� Causes include subdural or intracranial 
haemorrhage, hypoglycaemia or 
electrolyte disturbance, infections, drug 
withdrawal, or metabolic disorders. 

� Early Head US, ABG and EUC/C/M/P helpful, 
as well as urine drug screen.



THE MISFITS
� Trauma –birth, NAI 
� Heart or hypovolaemia 
� Endocrine Emergencies – CAH, Thyroid 
� Metabolic – EUC, including Ca 
� Inborn Errors of Metabolism 
� Seizures 
� Feeding/Formula 
� Intestinal disasters 
� Toxins – meds, ingestion, withdrawal 
� Sepsis – best for last



Notable misses
� Intestinal duplication cyst with non bilious 

vomiting in hospital and ‘probable ovarian 
cyst’ described antenatally. 

� Presented with obstruction Day 7 of life. 
� Urgent laparotomy with good outcome.



Notable misses continued
� Sudden onset resp distress in previously 

well 6 week old infant. 
� Provisional diagnosis of bronchiolitis. 
� NPA negative, symptoms increased. 
� PNS negative, ?laryngotracheomalacia or 

cardiac disease suspected. 
� Resp arrest awaiting cardiac and ENT 

review. 
� Dx rapidly enlarging PNET tumour in 

mediastinum.



Summary
� Neonates can always surprise us. 
� Unwell or decompensated newborn 

presenting to ED presents a diagnostic and 
management challenge even to 
experienced clinicians. 

� Rapid assessment, routine stabilization, 
and multipronged treatment for likely 
causes while awaiting definitive diagnosis 
is the key to survival with improved 
outcomes in these infants. 

� Thank you!


