


[bookmark: _GoBack][bookmark: _Hlk514675096]This essay will discuss the pathophysiology of jaundice, including the role of the midwife in managing the needs and challenges of a neonate who appears jaundiced at 12 hours of age. Jaundice is described as raised levels of bilirubin in the circulation resulting in a yellow coloration of the sclera and skin (Wardle and England, 2014).  The incidence of physiological jaundice is approximately 60% for term and 80% for preterm infants (Wardle and England, 2014).  For most neonate’s physiological jaundice is harmless; symptoms tend to manifest between day two and four and resolve by two weeks of age (National Institute for Health and Care Excellence (NICE), 2015; Mesic et al., 2014).  However, if the level of bilirubin in the blood increases to toxic levels, known as hyperbilirubinemia, this can lead to clinical symptoms such as lethargy, hypotonia and reluctance to feed.  Hyperbilirubinemia is the leading cause of neonatal readmissions in the first two weeks of life (Rastegari, 2013).  
Due to the increased concentration of red blood cells (RBC) that were required in utero, RBC haemolysis begins as part of the newborn infant’s adaptations to extra uterine life; including the transformation from fetal to adult RBCs.  This is a natural process whereby fetal RBCs are broken down into various components; bilirubin is an end-product of this process (Rastegari, 2013). In utero, bilirubin would have been excreted through the placenta and maternal liver rather than the fetal liver and intestines (Wardle and England, 2014).  Bilirubin binds to serum albumin and is then conjugated by the liver, using glucuronic acid which requires high quantities of oxygen and glucose (England, 2010).  Jaundice is a result of unconjugated bilirubin levels rising at a faster pace than the newborn’s immature liver can conjugate and excrete it; bilirubin is excreted via the intestines in the form of meconium (England, 2010; Rastegari, 2013).  Unconjugated bilirubin is fat soluble and is stored in the lipid tissues of the infant (England, 2010). If unconjugated bilirubin cannot be stored in the lipid tissues of the infant due to already high levels, it could cross the blood brain barrier causing bilirubin encephalopathy, also known as kernicterus, resulting in significant neurological consequences for the newborn, such as cerebral palsy (Mesic et al., 2014: NICE, 2015). The midwife should be able to identify jaundice in a timely manner to enable prompt referral and treatment when required postnatally.  Numerous factors can increase the likelihood of jaundice to include prematurity, infection, bruising, rhesus or ABO isoimmunization, hypoxia, hypothermia, hypoglycaemia, lack of regular feeds or intestinal obstruction (NICE, 2015: Mesic et al., 2014: England, 2010).  
During labour assessment of fetal wellbeing using either intermittent auscultation or continuous monitoring should be initiated as per NICE (2014) and Local NHS Trust (2016) guidelines.  This assessment is to enable early detection of fetal distress; reducing and hopefully preventing adverse outcomes, such as hypoxia (Jackson et al., 2014).  Following delivery of the baby, assuming the neonate makes good adaptations to extra uterine life, immediate skin to skin contact should be encouraged for a minimum of one hour to enable thermoregulation, improved oxygen saturation, bonding, early initiation of breastfeeding and the stabilisation of heartrate and breathing rate; reducing the likelihood of hypothermia and hypoglycaemia (Local NHS Trust, 2017). NICE guidelines (2010) state that identifying potential risk factors for an increased likelihood of significant hyperbilirubinemia is paramount, as is regular checking of all babies in natural light for jaundice at every opportunity. Parents and carers should also be given verbal and written advise with regards to signs and symptoms such as lethargy, reluctance to feed and yellowing of the skin, as well as contact numbers if they should have any concerns with regards to the wellness of their baby (Local NHS Trust, 2015).  
Pathological jaundice is thought to be caused by an increased rate of haemolysis. There could be various reasons for this increase which could include; sepsis, metabolic disorders, or incompatibilities between maternal and fetal blood types such as rhesus disease or ABO incompatibility (NICE, 2016; Local NHS Trust, 2015; England, 2010). The role of the midwife is to ensure that antenatal screening for antibodies is offered to all pregnant women; as well as offering routine antenatal anti-D prophylaxis (RAADP) for all rhesus negative pregnant women at 28 weeks, within 72 hours of a sensitising event and/or following delivery (NICE, 2008).  This is offered as a preventative measure against isoimmunization in the current and future pregnancies (Wardle and England, 2014), thus preventing maternal antibodies crossing the placenta and destroying fetal RBCs causing haemolytic disease of the newborn (HDN).  Bilirubin levels should not routinely be measured in babies who do not appear jaundiced (NICE, 2010).  However, if isoimmunization is a concern then using phototherapy from birth can help to prevent a rapid SBR increase in some babies (Wardle and England, 2014).  
If there is a suspicion of jaundice for any newborn baby bilirubin levels should be checked.  For babies over 24 hours old and born at 36 weeks or more a transcutaneous bilirubinaemia (TCB) would be used initially, for babies under 24 hours old and born at less than 36 weeks a serum bilirubin (SBR) would be taken (Local NHS Trust, 2015).  For a neonate showing signs and symptoms of jaundice at 12 hours old, until proven otherwise, it would be assumed that this was due to HDN (Wardle and England, 2014). An immediate referral to a paediatrician and an urgent SBR measurement within 2 hours would be required (NICE, 2010).  To rule out pathological jaundice it is recommended by NICE (2010) that a referral is made for an urgent medical review within 6 hours. An SBR result of over 200micromol/l would indicate the need for an exchange transfusion which should be performed unless the levels fall below the treatment line whilst preparations for treatment are made; this should take place on the Neonatal Intensive Care Unit (NICU) (NICE, 2010; Local NHS Trust, 2015).  Multiple phototherapy should be commenced whilst the exchange transfusion is prepared (Local NHS Trust, 2015).  If HDN is confirmed and the SBR continues to rise by greater than 8.5micromol/litre per hour intravenous immunoglobulin (IVIG) can also be used to complement multiple phototherapy (NICE, 2010).
A measurement of 125micromol/l would indicate the need to consider single phototherapy with a further SBR in 6 hours, whilst a measurement over 150micromol/l would indicate the need for immediate single phototherapy. NICE (2010) recommend that whilst phototherapy continues the SBR level is checked every 4-6 hours until such a time as the levels are stable or falling. The SBR level should then be checked every 6-12 hours until it is 50micromol/l below the threshold.  The neonate should be in a supine position, using eye protection if required, as well as having 3 hourly temperature checks (Local NHS Trust, 2015).  If the neonate appears unwell then sepsis should be considered as this could also cause early onset jaundice (England, 2010; Local NHS Trust, 2015).  Should single phototherapy be unsuccessful; deemed as a rapidly rising SBR, remaining below the threshold for exchange transfusion by 50micromol/l for 72 hours or levels being stagnant or rising after 6 hours of treatment, use of continuous multiple phototherapy on the Neonatal Intensive Care Unit (NICU) would be required (Local NHS Trust, 2015).  If the levels of bilirubin cannot be controlled an experienced practitioner performs an exchange transfusion, to prevent bilirubin encephalopathy (NICE, 2010; Local NHS Trust, 2015; Wardle and England, 2014).  Once phototherapy treatment has been discontinued, a further SBR should be undertaken between 12-18 hours later to ensure that there is no rebound of hyperbilirubinemia (NICE, 2010).  
If treatment is indicated, the reasons treatment is required, the care pathways available and the possible side effects of treatment such as diarrhoea, skin rash and dehydration should be explained to parents, whilst taking care not to cause unnecessary anxiety (Hawdon, 2017; Nursing and Midwifery Council (NMC), 2015; Local NHS Trust, 2015).  During single phototherapy treatment it is important that baby is adequately hydrated with regular feeds; a minimum of 8 times per day; breastmilk or expressed breastmilk (EBM) is the preferred method of feeding, with skin to skin contact being encouraged during these times to facilitate the mother-baby bonding process and aid neonatal neurological development (Hawdon, 2017).  Short breaks from phototherapy should last no longer than 30 minutes (Local NHS Trust, 2015).  Mothers who are breastfeeding should be encouraged to feed frequently, waking the sleeping baby if necessary to facilitate this (NICE, 2010).  Appropriate support with responsive feeding, positioning and attachment and effective feeding should be given to enable breastfeeding to continue; this includes information and support with hand expressing if the baby is reluctant to feed or has been transferred to the neonatal unit (UNICEF UK, 2017: NICE, 2010).  
In conclusion, jaundice is a raised level of bilirubin resulting in yellowing of the sclera and skin because of increased haemolysis during normal adaptations to extrauterine life.  For most neonate’s physiological jaundice is harmless, however, hyperbilirubinemia and in extreme cases bilirubin encephalopathy can ensue.  Pathological jaundice is caused by an increased rate of haemolysis due to the process of a disease, such as isoimmunisation.  The detection and management of isoimmunization during the antenatal period is of importance, with prophylactic treatment being offered where necessary.  In babies who have early onset jaundice an SBR should be taken within 2 hours along with an urgent paediatric referral; the course of treatment varies depending on the SBR levels. The midwife should inform and update parents of the need for treatment and the possible outcomes associated with this, whilst not causing unnecessary anxiety.  Breastmilk or EBM is the preferred feeding method for all neonates, including those with jaundice.  It is important that the midwife gives the women adequate support and advise with regards to bonding, breastfeeding and hand expressing, particularly whilst their baby is receiving treatment for jaundice to maintain lactation.
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