
Neonatal

L1. Respiratory Distress in Newborn (7 reasons)

-

-
- Antenatal

- Calculate EDD from
- LMP
- Ultrasound
- Symphysio-fundal height a�ter 12W (at the pubic symphysis)

- Term pregnancy is 37W or completed 36W
- Complication that can arise antenatally

- GDM
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- Why the need to control the sugar well? → to prevent any congenital malformation
- Complication can be perinatal asphyxia, shoulder dystocia and erb’s palsy (brachial plexus injury)
- HTN → eclampsia
- Leaking liquor
- Ask for foul-smelling, fever
- Possible ddx → chorioamnionitis
- Do HVS look for GBS

- Meconium → first shit/poo
- APGAR: appearance, pulse rate, grimace, activity and respiratory rate

- > 8 is good. 6 is worrisome
- 5 minutes more important
- Most important criteria is heart rate and respiratory rate

- Grunting (prevent the collapse of the alveoli)  is abnormal in child and adult but is common in newborn.
- Causes of grunting→ hypoxia, hypoglycemia and hypothermia
- Patient is in respiratory distress proven by the RR and recession
- In respiratory distress neonates, , always do CXR

- Ground glass appearance → RDS (the ground glass due to presence of �luid in the lung)
- Common in preterm baby due to low surfactant → collapse alveoli → ground glass appearance

- Hyperin�lated lung field (due to partially obstructed airway)→ MAS
- Can cause chemical pneumonitis
- Hyperin�lation
- Lead to sepsis
- GBS ← causing organism

- Patchy consolidation →  early onset pneumonia
- No findings → TTS (condition of respiratory distress due to �luid retention in the lung)

- High risk in CS baby
- Reduction of catecholamine reduce the ENaC production thus reduce the reabsorption of the

amniotic �luid
- Neonate (up to 28 days of life)  SPO2 is 89-95%
- In hypoxic newborn - start oxygen therapy (nasal prongs)

- Limit in newborn is 0.5L/min
- Limit in child is 3L/min

- In respiratory failure type 2 (hypercapnia) o�ten see as poor inspiratory e�fort, treat by positive pressure ventilation
- Check meconium stain at the umbilicus and nail bed

-
- Presence of meconium stain liquor may cause MAS → partial airway obstruction, chemical pneumonitis
- Case:

- In MSL: do CXR → hyperin�lated lung
- If feverish + respiratory distress (dx - pneumonia) - do FBC, blood C+S and CXR → patchy consolidation
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- In infant of diabetic mother with respiratory distress → dx can be RDS (reduce surfactant or pneumonia)
- If in LSCS patient, with no complication baby → dx is TTS

- Ballard score - assessment of the gestational age
- Terminology (preterm/term) SGA
- Clinical feature of SGA - wasted
- Sign of hypoglycemia → hypotonia, lethargy, apnea +/- jittering
- Blood sugar is not done in all newborn baby

- Low risk baby for blood sugar test - do the test 30 minutes a�ter secondary feeding
- SGA or macrosomia
- Premature
- Infant of diabetic mother (on diet control)

- High risk baby for blood sugar test - do the test 30 minutes post first feeding
- Insulin dependent DM
- Severe hypoglycemia/wasted
- Macrosomic baby on insulin control

- Test: bedside glucose analyser (don’t answer capillary BS)
- Why this baby are dispose to hypoglycemia???

- SGA - because of low glycogen storage
- Infant of diabetic mother - because of hyperinsulinemia

L2. Jaundice

Summary
- Causes: physiological, breastfeeding, pathological
- 50% child get physiological jaundice
- Day 1 → Peak day 3-4 → Resolve day 5-8

Pathophysiology and causes
- Physiological jaundice (start on day 3)

- Delay in maturation of conjugation (liver not mature in preterm baby mostly)
- High hematocrit at birth
- Enterohepatic circulation: because reduce in breastfeeding cause less stimulation of the colon, thus increase

the reabsorption of bilirubin
- 50% of baby will get physiological jaundice
- In baby who still passing meconium on day 3, it is an indication of feeding problem. �e stool should be

green to bright yellow on day 3 of life
- Breastfeeding jaundice aka inadequate breastfeeding intake jaundice  causing high bilirubin intake at enterohepatic

circulation
- Delay in feeding
- Inadequate breastfeeding → cause poor feeding

- Hypernatremic dehydration will cause CNS involvement. �e treatment is with solution that
contain sodium (eg Dextrose + NS) ← harder to pick up hypernatremic dehydration

- Hypernatremic dehydration will cause e��lux of water from cell causing cellular dehydration
- Brain cell are at higher risk of complication from cell shrinkage → tear cerebral blood vessel →

cerebral hemorrhage, seizure, paralysis and encephalopathy

- �is kind of jaundice can be prevent by early breastfeeding and good position and attachment
- Pathological jaundice

- Bilirubin metabolism (conjugation - excretion - e�fect of light on bilirubin)
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- At early age of life, the bilirubin is the only available antioxidant at the time
- What we do is preventing the harm of too much bilirubin, not eliminating them

Onset and natural course
- Day 1 - pathological until proven otherwise (rhesus or other blood group incompatibility)

- Bilirubin metabolism (conjugation and excretion)
- In ABO, the liver cannot conjugate the bilirubin as fast as the hemolysis of the blood
- �e blood grouping ABO cannot be done immediately because the antigen is not mature enough at early

days of life
- Failure to response to phototherapy and rapid rise of bilirubin is the main 2 key information to suggest ABO

- Day 3 - physiological/breastfeeding or G6PD deficiency → hemolytic anemia (in the first week of life, cannot see high
reticulocyte count, palpable spleen - no evidence available)

- Breastfeeding → hypernatremic dehydration (seizure, paralysis,
- G6PD of the liver cells

- High hematocrit at birth
- Immature liver - reduce rate of conjugation of bilirubin
- Late or inadequate BF
- Enterohepatic circulation

- Peak at day 3-4
- Resolution day 5-8
- Persistent or delayed a�ter day 14 - (prolonged jaundice)
- More likely to have severe jaundice, if

- Jaundice detected in first 24 hours (day 1) - pathological jaundice - hemolytic jaundice (ABO, rhesus
incompatibility and G6PD deficiency)

- Preterm - immature liver
- Previous sibling - FHx
- MOD (instrumental delivery (cephalohematoma) or bruising - because of hemolysis of the collected blood

causing elevated bilirubin → jaundice appearance (yellow skin and sclera)
- Excessive weight loss in exclusive BF infant
- Ill looking

Prevention of jaundice
- Breastfeeding vs Breast milk jaundice
- Prevent breastfeeding jaundice. �is is because by increasing breast milk intake, we increase the baby’s bowel

movement → increase the secretion of build up bilirubin thru stool
- Early onset and adequate BF

- Breast milk jaundice is jaundice that persist a�ter physiological jaundice resolve
- Speculation is breast milk block the conjugation of bilirubin causing prolonged jaundice
- Stopping breast milk will cause jaundice to resolve
- A newborn baby is discharged well at 24 hours of life - a�ter passing meconium

- How would we know whether this baby might develop jaundice?
- If jaundice going  to develop who would normally detect it?

- Normally the nurse during house visit
- When does it usually start?

- Day 2-3
- Jaundice was seen at 80 hours of life. On examination, jaundice was down to the knee

- Jaundice spread from head down
- Based in this, what is the level? - Kramer’s 3 (200)

- Kramer’s rule
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-
- 250 is still quite a low level

- �e following day it was decided to admit the baby. How is the decision made? → depend on the jaundice chart

- Questions???
- How does frequent BF prevent jaundice? - answered above
- How would we know whether this baby might develop jaundice?
- If jaundice were to develop who would normally detect it? - nurse
- When does it usually start? Day 2-3
- Based in this what is the approximate bilirubin level?

- Below 290
- When will the baby be admitted? How the decision is made?

Assessment of risk at discharge
- What are the main causes of neonatal jaundice?

- Physiological
- Inadequate BF - causing breastfeeding jaundice
- Infection
- Blood group incompatibility: ABO and rhesus incompatibility
- G6PD deficiency → hemolytic anemia → elevated serum bilirubin → deposited under skin → yellow skin and

sclera
- Clinical assessment

- Mother blood group (ABO and rhesus incompatibility) and G6PD
- Full feeding history (intake and output - normal daily output) → TRO BF jaundice

- How to take feeding history at this age?
- Feeding Hx: type, frequency (longest duration between feeds), duration between feed,

urine and stool output, willingness to suck, mothers perception of whether baby is
satisfied with feeds and volume of feeds (formula)

- What is the significance of the feeding history in an infant with jaundice?
- Because late onset, inadequate or supplement can lead to breastfeeding jaundice

- Urine and stool output
- Activity →bilirubin encephalopathy (can be full blown)
- Bilirubin encephalopathy - bilirubin is so high, crossing the BBB, causing the brain become

non-functioning. Le�t untreated cause staining of the basal ganglia (kernicterus)
- Bilirubin encephalopathy is reversible if treated immediately
- First sign of bilirubin encephalopathy is loss of sucking re�lex, abnormal behaviour, lethargic,

hypoxic ishcemic encephalopathy (high pitch cry), hypotonic (head extension, hand, feet)
- Assessment of severity
- Current weight and birth weight: looking for % weight loss (>10% is worrisome)
- Evidence of infection - temperature, umbilical cord, respiratory rate and recession

- �ey don’t really become fever → more to temperature instability
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- Liver and spleen (any organomegaly): help decide whether this is hemolysis
- Bruising, cephalohematoma - the collected blood undergo lysis causing elevated serum bilirubin
- Neurological examination

- Documented in every jaundiced patient
- What are the important things you would look for on neurological assessment and why?
- General behaviour

- Lethargic , depressed - encepahalopathy
- Irritable, abnormal cry - encephalopathy
- Reduce or poor feeding

- Muscle tone
- Was he moving his 4 limbs appropriately

- Primitive re�lexes: Moro, sucking re�lex, grasp
- Head retraction, opisthotonus (state of severe hyperextension)

- In older infants
- Vomiting - careful ask to ascertain whether this is vomiting or regurgitation
- Any other liquids, semi solids and when these were introduced
- Sources of iron: BF or formula milk. Any iron fortified cereal
- Signs of dehydrations

- Weight loss > 10% of birthweight
- Fever ← ???
- Poor urine and stool output
- Poor skin turgor
- Mucous membrane

Treatment of jaundice
1. Standard phototherapy
2. Intensive phototherapy

a. Phototherapy a�fected by dose and e�ficacy
b. Blue green spectrum
c. Irradiance
d. Surface area
e. Stop by day 5 if there is decline

3. **Hydration and sunlight
4. Exchange transfusion

When to start phototherapy ← first line treatment for jaundice
- Nomogram for starting phototherapy

- Based on current evidence of risk of acute bilirubin encephalopathy - many di�ferent nomograms available
re�lecting uncertainty

- Uncertainty regarding management of preterm infants even greater than with term infants
- Risk factors (use the chart for >35W)

- Use total bilirubin. Do not subtract direct reacting or conjugated bilirubin
- Risk factors = isoimmune hemolytic disease, G6PD deficiency, asphyxia, significant lethargy, temperature

instability, sepsis, acidosis or albumin < 3.0g/dL (if measured)
- For well infants 35-37 6/7 weeks can adjust TSB levels for intervention around medium risk line. It is an

option to intervene at lower TSB levels for infants closer to 35 weeks and at higher TSB level for those closer
to 37 6/7 weeks

- It is an option to provide conventional phototherapy in hospital or at home at TSB levels 2-3 mg/dL (35-50
mmol/L) below those shown but home phototherapy should not be used in any infants with risk factors

- Preterm infants < 35 weeks
- Nomograms exist but no good evidence for them
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- Photo and exchange level should be lower than for term infants and adjusted for risk factors
- Exchange transfusion carries additional risks so should be avoided

- Intensive phototherapy
- TcB - transcutaneous bilirubin: Minolta and BilliChek

- Can be used before the initiation of phototherapy
- But once started phototherapy

- Factors that a�fect the dose and e�ficacy of phototherapy
- Blue green (penetrate skin better) spectrum is most e�fective at penetrating skin and breaking down

bilirubin
- High irradiance (distant of spectrum from source) causes greater rate of decline
- Large surface area higher decline
- Cause of jaundice: less e�fective if hemolytic present. Bilirubin produced faster than can be conjugated
- Bilirubin level at start of phototherapy. Higher SB more rapid decline

- Spectrum of light emitted (type of lights)
- Daylight
- Cool white
- Warm white
- Blue
- Special blue - not UV light
- Tungsten halogen
- Gallium nitride LED

- �e light emit heat that may heat the baby. �us the need to regularly check the baby’s temperature
- �e closer the distance of spectrum from surface, the large the irradiance drop
- Distance from light source

- Bring source as close as possible to baby - about 10cm
- Use a bassinet rather than incubator
- Term infants will not overheat with these light sources
- Tungsten-halogen lamps have special manufacturer's recommendations, closeness to baby restricted

- Irradiance measurement
- Irradiance is highest below the centre of the light source (may be less than half at periphery of light source)
- Should be measured at multiple sites
- Should be measured with an irradiance meter recommended by manufacturer - radiometers detect di�ferent

wavelengths
- Periodic checks of each photo unit are required (and during treatment of a dangerously jaundiced baby)

- Spectral power (average irradiance across surface area)
- Greater surface area exposed reduces bilirubin more rapidly
- Nurse baby on a white surface
- Surround edges of cot with white cloth or re�lecting materials eg aluminium foil
- Remove nappy at least until baby is out of danger (and don’t remove it if there is no danger)
- Use more than one light source:

- Increase area of exposure and increase spectral irradiance
- 2 from above
- 1 above and 1 below
- 1 above and Bili-blanket below (2 or 3 bili-blankets below)

- Time under phototherapy
- Decline of 0.5 to 1 mg (8-17 mmol) per hour for first 4-8 hours
- Intensive phototherapy will reduce initial SB by 30-40% in 24 hours

- Intensive phototherapy
- Intensive light source or sources with maximum spectral irradiance
- Close to baby - 10cm
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- Continuous for first 3-4 hours
- Irradiance in blue area (425-472 nm) at least 30 microW/cm2/nm (up to 50)
- Maximum surface area
- Normal hydration

- Stopping phototherapy
- Physiological jaundice peaks on day 5-7

- If obvious decline by day 5 phototherapy can stopped
- Do not need to observe for rebound
- May need to follow up the following day
- Ensure resolution (until the SB <85mmol/L)

- Guideline o�ten at 240 mmol/L
- Other therapy

- Hydration
- Check current weight against birth weight
- Routine supplementation not required
- Excessive �luids do not help reduce bilirubin
- Mildly dehydrated infants may need extra oral �luids
- HOW WOULD HYDRATE A DEHYDRATED BF BABY?

- Sunlight
- Practical di�ficulties
- Safety
- Delay in seeking treatment

Exchange transfusion
- Procedure

- Usually done thru umbilical vein or artery
- Volume exchanged is twice blood volume (80ml/kg x 2) over about 2 hours in 10 or 20 ml exchanges
- Cross match is performed on mothers and baby’s blood

- Why - to ensure mother’s blood is sent when referring infants
- Ensure no antigen from mothers blood in baby circulation

- Risk factors for lowering threshold for exchange transfusion
- Temperature instability
- Acidosis
- Infection
- Hemolysis
- Lethargy
- G6PD deficiency
- Asphyxia

Outcome of bilirubin encephalopathy (kernicterus)
- Primitive re�lexes usually return in few days a�ter exchange
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-
- Infant may behave normally, hypotonic or not very responsive
- Sign of athetoid cerebral palsy develop over subsequent months → truncal ataxia or bulbar palsy
- Deafness
- Dental staining
- Intelligence may be only minimally a�fected

Prolonged jaundice
- Jaundice persisting > 14 days of life

- Do full clinical examination and serum bilirubin (look unconjugated or conjugated)
- If conjugated admit

- Can be unconjugated or conjugated

Conjugated (admission) - problem at intra or post hepatic Unconjugated - pre-hepatic (uncommon or rare)

- Biliary atresia
- Intra or extrahepatic atresia
- Aetiology unknown
- Investigation: LFT, ultrasound of biliary

tree, HIDA scan and liver biopsy
- Liver disease: hepatitis or malignancy
- Inborn errors of metabolism
- TORCH infection
- And many more

- Breastmilk
- Inadequate BF jaundice
- Infection eg UTI, RTI
- Hemolysis

- Blood group incompatibility, ABO
- Hereditary spherocytosis and other

hereditary hemolytic anaemia
- G6PD deficiency → hemolysis

- Others (inborn errors eg hypothyroidism and
galactosaemia, internal bleeding eg
cephalohematoma)

History
- Birth weight and current weight
- Onset of jaundice (was there jaundice in the first week of life)
- Feeding history - BF jaundice
- Cephalohematoma - hemolysis of RBC causing jaundice

- Ask about any instrumental delivery
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- Previous children
- G6PD status (hemolysis is more likely for prolonged jaundice)

- Common in boys
Examination

- General activity and alertness - bilirubin encephalopathy
- Weight gain (or evidence of weight loss)
- Head growth and length
- Liver (cirrhotic liver is not palpable), spleen, masses of the bile duct (obstructive jaundice), abdominal tumour

obstructing the bile duct - choledochalcyst
- Anemia
- Colour of jaundice - benign jaundice is yellow, greenish yellow is more sinister (may associated with inborn error or

hyperthryroidism)
- Primitive re�lexes
- Muscle tone
- Dysmorphism: DS associated with hepatitis → prolonged jaundice
- Stool colour (vital to the examination)

-
Preliminary investigation (usually at 14 days of life)

- Bilirubin level: conjugated (only ring the parents if conjugated) and unconjugated
- Check T4, TSH screening result
- Consider a blood count and urine culture (some doctor against urine culture unless there is suggestive evidence of

growth in urine)
***If PE and growth are normal and bilirubin is unconjugated see in 7 days
***If conjugated (intra or post hepatic problems) or any abnormality on examination, ADMIT
Further investigation

- Any clinical abnormality
- Any abnormality on initial investigation
- Jaundice still present beyond 21 days

Biliary atresia
- Intra or extrahepatic atresia
- Aetiology unknown
- Investigation

- LFT
- U/S of the biliary tree
- HIDA scan
- Liver biopsy

Importance
- Rapid deterioration in liver function a�ter birth resulting in cirrhosis and liver failure
- Early surgery can slow or prevent further deterioration - by 8 weeks of age

- Early diagnosis important
- Diagnosis take time
- Early referral important

- Failed surgical procedure will cause the liver become cirrhosis and eventually become fail
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