


[bookmark: _GoBack]Jaundice is the most common condition requiring medical attention in newborn babies, NICE suggest that 60% of term babies develop jaundice in the first week of life, and up to 10% of breastfed babies are still jaundice at 1 month (NICE CKS, 2015). It is important midwives are able to identify the newborn at risk of jaundice as it can exacerbate rapidly; and if left untreated acute bilirubin encephalopathy may develop, which can be fatal or cause severe morbidity (Lumsden & Holmes, 2010). Midwives should understand; the pathophysiology of jaundice, the management plan for these babies, and their role when caring for a family with a jaundiced baby.

Physiological jaundice occurs when a newborn has excessive levels of bilirubin in their blood; this is the result of haemoglobin breakdown in the red blood cells (RBC) at the end of their life cycle (Rastegari, 2013). Due to their relatively hypoxic state in utero, the fetus requires more RBC, to facilitate oxygenation of the tissues and cells, than that of the newborn baby (Rastegari, 2013). Therefore, once adaptations to extrauterine life commence, the newborn has an excess of RBC to process with an immature liver. In addition, low concentrations of the hepatocyte binding protein, low levels of glucuronosyl transferase and increased enterohepatic circulation lead to decreased bilirubin excretion (Jardine et al, 2012) This leads to a rise in unconjugated bilirubin; as this is fat soluble it deposits in subcutaneous fat causing yellow discolouration of the skin and sclera of the eyes (Rastegari, 2013, Marshall & Raynor, 2014). Physiological jaundice is often recognised from around day 3, on visual examination in natural daylight; and is usually resolved by day 14 with the appropriate management (Local Trust Guidelines, 2015). Should the unconjugated bilirubin penetrate the blood-brain barrier, short or long-term neurological dysfunction may result from acute bilirubin encephalopathy (NICE, 2016). This was previously known as kernicterus, in which newborns may present with; lethargy, high-pitched cry, hypo/hyper-tonia, opisthotonus and convulsions; should the baby survive, they may suffer life-long deformities (Lumsden & Holmes, 2010).

If a newborn presents with signs and symptoms of jaundice within the first 24 hours of life, then it is assumed to be haemolysis until proven otherwise (Marshall & Raynor, 2014). This is the increased destruction of haemoglobin and has various causes including; sepsis, bruising, liver disease and metabolic disorders (NICE, 2016). The most common for midwives to be aware of is blood group incompatibility, such as ABO or rhesus incompatibility (Lumsden & Holmes, 2010).
Prior to the introduction of anti-D immunoglobulin (Ig), Rh-D isoimmunisation was a major cause of morbidity and mortality in newborns (Marshall & Raynor, 2014). Rh-D isoimmunisation occurs when blood cells from a Rh-positive fetus enter a Rh-negative mother’s bloodstream. The placenta usually acts as a barrier from fetal blood entering the maternal bloodstream however, fetomaternal haemorrhage can occur during pregnancy or birth which may allow for the exchange of fetal blood across the placenta (Marshall & Raynor, 2014). The mothers blood treats the D antigen on the positive blood cells as a foreign substance and produces anti-D antibodies, which cross the placenta and destroy fetal RBC. This can occur in any subsequent pregnancies in which the fetus is Rh-positive, and this damage can be extensive (Marshall & Raynor, 2014). Rh-D isoimmunisation may cause fetal anaemia which reduces oxygenation of the tissues, resulting in oedema and congestive cardiac failure. Extensive haemolysis may cause hydrops fetalis (which occurs when the organs are unable to compensate for the severe anaemia) and fetal death (Stanford Children’s Health, n.d).
Rh-D isoimmunisation can be prevented in most cases by administering anti-D Ig 1500iu within 72 hours of a sensitising event and after birth (NHS Trust Guideline, 2018). Haemolytic disease can still occur in the newborn as this only protects against the D antigen and no other antibodies, which highlights the importance of antenatal screening of maternal blood group and antibodies. The anti-D Ig is not administered if the mother has anti-D antibodies already present in her blood (Marshall & Raynor, 2014). Blood obtained from the umbilical cord at birth can be processed to determine the newborn’s blood group, if this is also a Rh-negative blood group, then postnatal anti-D Ig is not required (NHS Trust Guideline, 2018). In addition to administering anti-D Ig after sensitising events in pregnancy, routine antenatal prophylaxis; of anti-D Ig 1500iu; is recommended by NICE between 28-34 weeks gestation (NICE, 2008). This is to protect against any unknown fetomaternal haemorrhage in pregnancy.

To avoid  Rh-D isoimmunisation and severe haemolytic disease of the newborn (HDN), it is the midwife’s role to; ensure the woman’s Rh status is documented, act upon any positive results for antibodies antenatally, refer all Rh-negative women for anti-D Ig prophylaxis or after antenatal sensitising events, obtain cord and kleihauer bloods to determine the newborn’s blood group, administer postnatal anti-D Ig as required, monitor the newborn for signs of pathological and physiological jaundice (Local Trust Guidelines, 2015).
If jaundice is suspected in any newborn baby, their bilirubin levels must be measured by transcutaneous bilirubinaemia (TCB) for babies >24 hours old, or serum bilirubin (SBR) for babies <24 hours old (Local Trust Guideline, 2015). Rationale for all tests and the risks and benefits for treatment should be discussed with parents, to obtain informed consent (NMC, 2016); and reassurance should be given to avoid unnecessary anxiety (Local Trust Guidelines, 2015). For a baby that is 12 hours old and appears jaundice a SBR should be obtained within 2 hours, this level will need to be repeated every 6 hours until the level is both below the threshold for treatment, and stable and/or falling (Local Trust Guidelines, 2015). An urgent review should be carried out by the paediatrician within 6 hours to exclude pathological causes.
If the bilirubin level is >200micromole/L, an exchange transfusion is required, unless the bilirubin level falls below threshold whilst the treatment is being prepared (NICE, 2016). This must be carried out on the Neonatal Intensive Care Unit (NICU), reassurance should be given to the parents regarding the need to admit to NICU (Local Trust Guidelines, 2015, NMC, 2016). Whilst the exchange transfusion is being prepared continuous multiple phototherapy should be commenced. This is phototherapy given using multiple light sources, such as a combination of conventional and fibre optic units (Local Trust Guidelines, 2015). Intravenous immunoglobulin (IVIG) should be used (500mg/kg over 4 hours) for blood group incompatibility when the SBR rises by >8.5micromole/L/hour. Once the exchange transfusion is complete, multiple phototherapy should continue and SBR repeated within 2 hours, continuing management should be assessed using threshold graphs (Local Trust Guidelines, 2015). 
If the bilirubin level is >125micromole/L phototherapy should be considered and a repeat SBR within 6 hours, should this rise to >150micromole/L phototherapy must be commenced immediately (Local Trust Guidelines, 2015). The importance and basic principles of phototherapy should be discussed with parents (NMC, 2016), ensuring they are aware the baby is able to have short breaks during single phototherapy for; breastfeeds, skin-to-skin contact and nappy changes (Local Trust Guidelines, 2015). Potential complications should be addressed with parents including; skin rashes, diarrhoea, water loss, overheating and parental separation/anxiety (Local Trust Guidelines, 2015). The importance of these short breaks are supported by the UNICEF Baby Friendly Initiative (BFI), as skin-to-skin contact will promote lactation for breastfeeding and/or expressing breastmilk (EBM), this is essential as babies undergoing phototherapy must maintain hydration (UNICEF UK, 2013). Should the SBR continue to rise and still remain below exchange transfusion threshold, the baby will require multiple phototherapy. During which, treatment should not be interrupted for feeds, instead intravenous (IV) or enteral feeds should be given. Mothers should still be encouraged to EBM in line with the BFI standards (UNICEF UK, 2013). For effective treatment the newborn should be; undressed in only a nappy, supine to apply maximum surface area and wearing eye protection. The midwife must record the newborn’s temperature 3 hourly to ensure thermoregulation (Local Trust Guidelines, 2015). If the newborn begins to appear unwell, sepsis screening should be considered. The SBR should be repeated every 6-12 hours when levels are stable/falling, and phototherapy can be discontinued once SBR is at least 50 micromole/l below threshold and a repeat SBR 12-18 hours after discontinuing phototherapy to highlight rebound hyperbilirubinaemia (Local Trust Guidelines, 2015). 
If the bilirubin level is >100micromole/l, the measurement should be repeated within 6-12 hours and close monitoring of the newborn is advised as per Local Trust Guidelines (2015).

As previously discussed the midwife should provide the family with information and reassurance regarding the cause of jaundice and the treatment being given (NMC, 2016). Discussion should be had regarding the signs and symptoms of jaundice, to allow the parents to share if they feel the newborn’s condition is deteriorating. If the newborn is likely to need treatment in NICU the midwife could arrange a visit for the family, to ease some anxieties prior to transfer.
The midwife should encourage skin-to-skin contact to promote bonding and initiate oxytocin release for lactation. Support should given as required for positioning and attachment at the breast, or teaching mothers how to hand express breastmilk, and how to cup/syringe feed the newborn (UNICEF, n.d). Helping mothers to overcome the initiation of breastfeeding during a stressful time in which the newborn is unwell, will give mothers a sense of achievement. This will potentially enable them to breastfeed for longer, which will not only benefit the newborn’s health and recovery from jaundice, but it will also benefit the mother’s mental and physical health (UNICEF b, n.d.)

Midwives are in a unique position to identify, during the antenatal and postnatal periods, individuals at risk of pathological and physiological jaundice. With timely management and treatment; blood group incompatibility can be avoided in most cases, and jaundice in newborns has a good prognosis. Support and information for families should be provided to ensure informed consent and promote the BFI standards.
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