


[bookmark: _GoBack]The essay will aim to discuss the pathophysiology of jaundice, the care pathway for an infant appearing jaundiced at 12 hours of age and the role of the midwife in supporting the parents when such health challenges occur. Jaundice is defined as excessive circulating bilirubin (hyperbilirubinemia) in the blood and tissues which presents as yellow discoloration of the skin due to staining of the underlying fat (England, 2010; Watts et al., 2013). Hyperbilirubinemia occurs due to excessive production of bilirubin and decreased bilirubin excretion. Jaundice is common in newborn babies with approximately 60% of term and 80% of preterm infants developing jaundice during the first 7 days after birth (National Institute for Health and Care Excellence, (NICE), 2010). For most infants it resolves without medical treatment (England, 2010). 
Jaundice can be categorised in to two types; physiological and pathological, and the timing of jaundice is vital in assessing its aetiology. Physiological jaundice usually appears in healthy newborn infants at around day 3 of life and fades gradually. In utero, the fetus produces more circulating red blood cells to enhance oxygen which results in a high level of haemoglobin. This, combined with the shortened life span of the fetal red blood cell, is an important element of the increased level of bilirubin. The majority of bilirubin is excreted via the placenta and the maternal liver with a small amount excreted as meconium.  After birth, oxygen is delivered by breathing therefore around 20% of circulating blood cells are no longer required. Red blood cells breakdown and cells within the spleen convert haem into fat soluble unconjugated bilirubin. This unconjugated bilirubin binds to albumin molecules in the bloodstream and is transported to the liver. The conjugated bilirubin is converted into water-soluble urobilinogen and stercobilinogen which is excreted in urine and stools (Dent and McKenna, 2010). If the rate of haemolysis is greater than the rate of which the transport and excretion systems can process them, jaundice will occur. Due to the immaturity of the infants’ hepatic system, some bilirubin remains unconjugated. Other factors such as delayed passage of stools allow the conjugated bilirubin to become unconjugated, further increasing the levels of unconjugated bilirubin (Campbell and Dolby, 2018). 
England (2010) suggests that low levels of unconjugated bilirubin assist the fetus in adapting from intrauterine life to a more oxygenated extrauterine life however due to its fat-soluble nature, this unconjugated bilirubin can easily pass through the lipid membranes of cells such as fatty tissue and the brain. Rapidly rising bilirubin of 8.5 micromol/litre per hour and/or serum bilirubin levels of more than 340 micromol/litre increases the risk of the infant developing kernicterus (NICE, 2010).  Kernicterus is a condition which can cause short and long term neurological dysfunctions such as cerebral palsy, brain damage and deafness (Sinha et al., 2012) and occurs due to extremely elevated levels of unconjugated bilirubin crossing the blood brain barrier causing staining of the basal ganglia of the brain. Although there is not an exact threshold in which kernicterus occurs, the risk increases with increasing serum levels of unconjugated bilirubin therefore it is imperative the midwife is vigilant and competent in recognising the signs of jaundice (Turnbull and Petty, 2012).
Pathological jaundice is indicated when an infant appears jaundiced within the first 24 hours of life. Investigations must be undertaken to ascertain the cause however it should be assumed to be haemolysis until proven otherwise (Gordon and Lomax, 2015). Haemolytic disease of the newborn (HDN) is the most common cause due to either Rhesus disease or ABO incompatibility (Watts et al., 2013). Rhesus disease occurs when rhesus positive fetal cells enter the rhesus negative maternal circulation and anti-D antibodies are produced as an immune response. These antibodies can cross the placenta causing haemolysis. Following the implementation of routine prophylactic anti-D immunoglobulin for rhesus negative mothers, the most common HDN is now ABO incompatibility (Rennie and Kendall, 2013). ABO incompatibility occurs when maternal and infant blood types are incompatible. Approximately 15-25% of maternal/infant pairs are incompatible however HDN only occurs in approximately 1% when a sufficient amount of igG antibodies are transferred to the fetus in utero causing haemolysis (Watts et al., 2013). Other causes can include red blood cell defects such as Glucose-6-phosphase dehydrogenase deficiency or congenital infections (Gordon and Lomax, 2015).
To ensure prompt detection of jaundice, local and national guidelines advise the midwife should visually inspect the infant at every postnatal contact (LTP, 2015; NICE, 2010). The undressed infant should be visually inspected in a bright and natural light and include examination of the sclera and gums. Jaundice becomes apparent when serum bilirubin (SBR) levels are between 80-90 micromol/litre (Ives, 2015) however where jaundice is suspected, SBR levels must be measured (NICE, 2010; LTP, 2015.) In the instance where the infant is less than 24 hours old, the midwife should refer to a paediatrician to review the infant as a matter of urgency.  SBR level must be measured and charted on a customised treatment threshold graph within 2 hours to ascertain what treatment to consider (LTP, 2015). A transcutaneous bilirubinometer is should not be used during the first 24 hours. Other investigations include full blood count, Direct Antiglobulin Test (Coombs’ test), blood glucose-6-phosphase dehydrogenase levels and if infection is suspected microbiological cultures of blood, urine and/or cerebrospinal fluid may be indicated (NICE, 2010). 
Once diagnosis is made, parents should be offered written and verbal information to give informed consent regarding the treatments offered and the midwife should encourage the parents to be involved in the decision making of their infant (Nursing and Midwifery Council, (NMC) 2015). Treatments include phototherapy, exchange transfusion and intravenous immunoglobulin however treatment is dependent on the level of SBR.
Phototherapy remains the main treatment for neonatal jaundice. Photo-oxidation alters the composition of bilirubin allowing it to be excreted more easily (Sinha et al., 2012).  Phototherapy is indicated if the SBR level is >150 micromol/litre at 12 hours old (LTP, 2015; NICE,2010). In line with the Baby Friendly Initiative, midwives should support women to make informed choices with regards to infant feeding and assist them to develop loving parent-infant relationships (UNICEF, 2017b). Feeding is an important element in reducing bilirubin levels due to the excretion in the urine and stools. It is important the midwife monitors the hydration by daily weighing of the infant and assessing the wet nappies (LTP, 2015). Women are encouraged to room in with their infant (NICE, 2006) and skin to skin contact should be encouraged during short breaks from phototherapy. If the method of feeding is breastfeeding, the midwife will offer reassurance that breastfeeding can continue. Individualised feeding support should be offered to ensure good positioning and attachment to maximise milk transfer to the infant (LTP, 2014). Breastfeeding has long term benefits to both mother and infant and results in considerable savings for the health services however, when health challenges occur, midwives need to offer evidence-based information, and face-to-face support to sustain breastfeeding (Renfrew et al., 2012). If any additional fluids are required, ideally this should be additional breastfeeds or expressed breastmilk. SBR levels should be repeated 4-6 post initiation of phototherapy and repeated every 6-12 hours when SBR level is stable or falling as per local trust policy (2015). 
Intensive phototherapy may be indicated if SBR level continues to rise rapidly (>8.5 microlmol/litre per hour), if SBR level is within 50 micromol/litre below the treatment threshold for exchange transfusion after 72 hours or if the infant shows clinical signs of bilirubin encephalopathy (lethargic, poor feeding) (LTP, 2015). If intensive phototherapy is required, the infant should be transferred to the neonatal intensive care unit (NICU) and interrupting treatment for breastfeeding is not recommended (NICE, 2010; LTP, 2015). If breastfeeding, women should be encouraged to express breastmilk for enteral tube feeding. The midwife should explain the hand expressing technique simply yet accurately, using props and leaflets to ensure a hands-off approach and discusses alternate ways to stimulate the flow of oxytocin when separation occurs (UNICEF, 2017a).
On occasion an exchange transfusion may be required if bilirubin levels continue to rapidly rise despite phototherapy.  The infant would require admitting to the neonatal unit and remain under the care of the consultant paediatrician. The midwife should continue to offer individualised care and support to the women and her families and understand the impact of separation on the bonding process (NMC, 2015; UNICEF, 2017b). Administration of intravenous immunoglobulin (IVIG) reduces the need for exchange transfusions for babies with rh or abo incompatibility. The immunoglobulin binds to the antibodies in the infant’s blood which prevents haemolysis (Dent and McKenna, 2010).  
Although jaundice is a common condition which usually resolves without treatment, an infant presenting with jaundice at 12 hours of age requires urgent investigations to prevent rapid deterioration and to reduce the risk of adverse outcomes. Midwives should be competent in recognising signs of physiological and pathological jaundice and understand the management and care pathway for these conditions. Although treatment for the jaundice may require involvement from the multidisciplinary team, the midwife must continue to offer support to parents with feeding and bonding to minimise the impact of separation and anxiety during the crucial first few days of life. 
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