


[bookmark: _GoBack]Neonatal jaundice is one of the most common new-born conditions requiring medical attention (Dabrowski, 2014). It is crucial that midwives have ground knowledge and understanding as to the reasons why neonates develop jaundice (England, 2010); in order to effectively communicate not only with other health care professionals but parents too (Nursing and Midwifery Council (NMC), 2015).  Jaundice is caused by a build-up of bilirubin in the blood and is called hyperbilirubinemia (NHS Choices, 2015). Jaundice is defined as an accumulation of bilirubin which is a yellow coloured pigment and causes discolouration in the skin, sclera and other tissues, which in turn can create anxiety and concern in parents (Ullah et al, 2015).This essay will discuss the pathophysiology of jaundice and the difference between pathological and physiological jaundice with emphasis on pathological jaundice and the consequences and impacts that can affect the neonate, with focus on causes, treatment, management.
During pregnancy the placenta does not oxygenate the blood as effectively as the lungs would and because of this the oxygen tension in the fetus is low compared to that of a healthy neonate. To compensate for this the fetus produces more red blood cells in order to increase the oxygen carrying capacity, with the pathway for elimination being via the placenta and maternal liver. Subsequently, at birth the neonate has approximately 20% more circulating blood cells which need to be removed. As the ductous venosous closes; following the clamping of the umbilical cord, blood flow to the liver increases (England, 2010) and becomes responsible for the metabolism of bilirubin; however, immaturity of the liver and the intestines slows this process down (Blackburn, 2018). Reticulo-endothelial cells in the spleen are responsible for haemolysing the haemoglobin from the red blood cell in to ‘globin’ and ‘heme’. The iron molecule from the heme is recycled and the Heme is oxidised to form fat soluble unconjugated bilirubin, this then binds with a protein called albumin and is carried to the liver (Michaelides, 2017). Here, the unconjugated bilirubin is converted into conjugated bilirubin by the enzyme UDP glucuronosyltransferase and is now water soluble; this enables it to be excreted through stools and urine. Excess unconjugated bilirubin is then absorbed into fatty layer under the skin from the general circulation and results in jaundice (England, 2010).
The adaptation from intra to extra uterine life can result in physiological jaundice; the most common type of jaundice and occurs in around 60% of term and 80% of preterm neonates during the first 2-4 days of life and peaks at approximately day 5-7.  In order to clinically evaluate jaundice the baby must be undressed and assessed in natural daylight; jaundice will become apparent on pale skin when serum bilirubin levels rise above 85micromols/litre, however visual assessment is not reliable and should be confirmed by using transcutaneous bilirubinometer (TCB). Physiological jaundice can mostly be mild and is often resolved with very little or no treatment. However, Risk factors must be identified early such as infection during pregnancy and delivery and perinatal trauma to the baby from assisted delivery; resulting in bruising. Knowledge and understanding allows the midwife to effectively assess the risk to the neonate and escalate when necessary (Michaelides, 2017).
Jaundice identified in the first 24 hours of life can be a result of haemolytic anaemia, and is referred to as pathological jaundice. It is considered to be the result of a disease; the bilirubin is mostly unconjugated and is potentially neurotoxic (England, 2010).  Causes of pathological jaundice include: Rhesus disease; this occurs if the mother is rhesus negative and the baby is rhesus positive, antibodies that the mother has acquired against the baby’s antigen can cross the placenta causing the baby’s blood cells to break down resulting in jaundice or anaemia. However, this is now rare due to the routine use of anti d. Additionally, obtaining a comprehensive obstetric history; including blood group and rhesus status of the mother enhances the midwifes recognition of an increased risk factor for developing jaundice. Further causes of pathological jaundice include: antibody reactions; antibodies that are present in maternal blood can cross the placenta causing haemolysis. Inherited conditions such as glucose-6-phosphate-dehyrogenose deficiency, spherocytosis and elliptocytosis, resulting in red blood cell membrane defects; the frigidity of the cells means they can be broken down easily in the spleen. ABO incompatibility and congenital infection also present as risk factors for pathological jaundice (Flannigan, 2012)
Flannigan (2012) continues to state that the main concern with hyperbilirubinaemia is kernicterus; also known as bilirubin encephalopathy and is determined by the concentration of total serum bilirubin which consists almost entirely of unconjugated bilirubin. These high levels of unconjugated bilirubin become toxic towards cells and disrupt the blood brain barrier; allowing unbound unconjugated bilirubin to flow into brain tissue (England, 2010). Serious consequences can result from bilirubin encephalopathy including partial or complete neurosensory deafness, cerebral palsy and impaired mental function (Mesic et al, 2014)
Unlike physiological jaundice; which is diagnosed through clinical examination and TCB, babies with obvious or suspected jaundice within 24 hours of life require a blood test to determine serum bilirubin (SBR) levels and should be carried out within 2 hours of birth (O’malley, 2010); ensuring that a full explanation is given and maternal informed consent is obtained prior to testing (NMC, 2015). Results are plotted on a threshold treatment graph; according to postnatal age in hours; to determine the correct management of the neonate. A 12 hour old neonate whose SBR result recorded as greater than 150 micromol/litre is an indication for phototherapy and a reading of greater than 200 micromol/litre would indicate a need for an exchange transfusion (Local trust, 2017); this involves replacing the baby’s blood which contains maternal antibodies and bilirubin, with fresh blood, the removal of antibodies prevents late-onset anaemia (Michaelides, 2017). Continuous phototherapy must continue during the preparation for exchange transfusion, however if levels fall during preparation a phototherapy management plan is commenced (National Institute for Care and Health Excellence (NICE, 2010). 
Phototherapy is a form of fluorescent light therapy used to help lower bilirubin levels in the blood. The light enhances bilirubin to dissolve easily in water; making it easier for the liver to break down and remove from the blood (NHS Choices, 2015). TCB should not be used once phototherapy has commenced due to bleaching of the skin suggesting that the levels are not reliable. Serum bilirubin should continue to be measured 6 hourly until the results are falling or stable and they remain below the threshold. A serum bilirubin must also be taken 12-18 hours after ceasing phototherapy to monitor for hyperbilirubinaemia rebound (Local trust, 2017). 
Midwifery care continues in the postnatal period and midwives have a responsibility to highlight any deviation from the norm to other health care professionals (NMC, 2015). Assessing a baby’s colour, tone, body temperature, output, feeding pattern and behaviour is an important role of the midwife as they can provide strong indicators of the well-being of a baby (NICE, 2015). Identifying a lethargic baby with little interest in feeding raises more of a concern than a baby who is alert and feeding well (Michealieds, 2017).
Jaundiced babies tend to be sleepy; therefore, irrespective of method of feeding, increased feeds should be encouraged; replacing calories and decreasing lethargy. Furthermore, increased feeding results in improved bowel movement which in turn helps to excrete the bilirubin. Additionally, colostrum acts as a laxative and helps clear the intestines. However, jaundice lasts longer in babies who are being exclusively breastfed (NHS Choices, 2015); therefore, support must be provided to ensure good position and attachment ensuring effective milk transfer (UNICEF, 2013). Support with expressing breast milk should be provided if the mother is unable to feed effectively.  All women are encouraged to do skin to skin contact and this is endorsed by the Baby Friendly Initiative (BFI), it should commence as early as possible to help with thermoregulation, blood sugar levels and initiating breastfeeding.
It is important that phototherapy is carried out next to the mother’s bedside to restrict separation, as their relationship is crucial for feeding, brain development and the well-being of mother and baby (Hawdon, 2017).  Entwistle, (2013) concurs with this, stating that separation can also impact on the mother’s ability to express due to the concerns of her baby and increased stress hormones. Feeding remains important whist receiving phototherapy as it not only replaces calories but also lost water through respiration, stools and urine (NICE, 2010). However, although encouragement should be given to feed and interact with their baby the breaks from phototherapy should be kept short to enable the neonate to get sufficient benefit from the treatment.  Prior to gaining informed consent to commence treatment, parents should be provided with verbal and written information, including the duration of treatment; ensuring that is tailored to their individual needs, including side effects  (NICE, 2010). Thermoregulation and hydration must be monitored regularly during phototherapy; a raised temperature may lead to increased respiratory rate and skin blood flow which in turn may lead to respiratory distress syndrome and possible hypoglycaemia, resulting in possible admission to the neonatal unit (England, 2010). 
To conclude, hyperbilirubinaemia is a build-up of bilirubin in red blood cells causing jaundice; a yellow discoloration of the skin. Jaundice can present as pathological or physiological with pathological presenting within 24 hours of birth and can be caused by a variety of risk factors; pathological is also deemed as more severe as it can result in kernicterus, resulting in serious consequences for the neonate. Diagnosing pathological jaundice should be carried out through a serum bilirubin blood test during the first 2 hours of birth and a management plan commenced. Treatment can consist of phototherapy or exchange transfusion; both of which can cause concern and anxiety for the parents and can result in a delay in effective feeding. Therefore, knowledge and understanding of jaundice by the midwife is imperative to ensure that appropriate support is provided. 
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