


[bookmark: _GoBack]This essay will discuss the pathophysiology of the normal neonate and the compromised neonate, explore the pathways that are currently in place to inform the midwives care of the compromised neonate and also discuss the midwives role in fulfilling the Baby Friendly Initiative (BFI) (2013) standards when the neonate becomes compromised. There are several different types of diabetes mellitus; type one can be defined as a severe deficiency/absence of insulin secretion due to the destruction of β-islet (Beta) cells of the pancreas and requires treatment of regular insulin injections (Waugh et al, 2014). Type two is the most common type of diabetes and is characterised by two metabolic defects; insulin resistance and impaired insulin secretion which results in increased blood glucose levels, treatment for this type of diabetes may involve lifestyle/diet changes or medication depending on the individual (Robson et al, 2013). Gestational diabetes can be defined as a carbohydrate intolerance that varies in severity and first recognised during pregnancy (usually the second or third trimester) with abnormal glucose tolerance that then reverts back to normal following the delivery of the neonate and placenta (Robson et al, 2014, p.255). Neonates born to a diabetic mother with glucose intolerance are at an increased risk of morbidity and mortality, which can be related to hypoglycaemia, respiratory distress and growth abnormalities. (Potter, 2016). Neonatal hypoglycaemia is defined as a baby whose blood glucose level is recorded at <2.0millimol/litre (mmol/l) at least two hours after birth (National Institute of Care and Health Excellence (NICE), 2015: Local Trust Policy, 2016, p.3).  

During a normal pregnancy the body’s tolerance to glucose changes, from twenty weeks gestation, the increasing levels of placental hormones are responsible for increasing maternal insulin resistance (Robson et al, 2013, p.115). Despite an increase in insulin resistance, blood glucose levels remain between 4.0-4.5mmol/l and insulin secretion by the Beta cells in the pancreas doubles (McCance et al, 2010, p.212). Glucose passes from the mother to the fetus via facilitated diffusion, where as insulin does not cross the placenta at physiologic concentrations (McCance, et al, 2010, p.212). The complications/risks that may occur to the fetus/neonate of a diabetic mother include – large for gestational age (LGA), difficult delivery (shoulder dystocia), pre-eclampsia, polyhydramnious, five times more likely to be stillborn and three times more likely to die in the first few months of life (Robson et al, 2014, p.260). 

Following delivery, normal neonates rapidly mobilize glycogen from the liver and other sites to maintain plasma glucose concentration (Hay Jr, 2011, p.6). The normal neonate often feeds infrequently in the first 24-48 hours of life as they are able to mobilise energy stores through a process called counter-regulation and they will not (in most cases) suffer any ill effects (Local Trust Policy, 2016, p24). However, in the neonate that is born to a diabetic mother many of the normal processes are inhibited due to the high plasma insulin glucose concentration (Hay Jr, 2011, p.6). Hypoglycaemia in the neonate is caused by hyperinsulinemia due to hyperplasia of fetal pancreatic beta cells as a result of maternal-fetal hyperglycemia (Potter, 2016). Hypoglycaemia in the neonate may occur as the continuous supply of maternal glucose is stopped following delivery and this would cause insufficient substrate – neonates that are LGA and pre term are also at greater risk of hypoglycaemia (Potter, 2016). It is important for the midwife to be able recognise the neonates that are at risk of hypoglycaemia, as this will enable them to initiate the correct care pathway and help prevent avoidable admissions to the neonatal unit (NNU) and prevents the separation of mother and baby (Local Trust Policy, 2016, p.2). 
Immediately after the delivery of the neonate it is important to initiate skin to skin with the mother where possible, this promotes bonding and early feeding which can stabilise the neonates blood glucose levels and also enables the neonate to maintain its temperature which reduces energy consumption (Local Trust Policy, 2016, p.5). 
[image: ]The neonatal energy triangle is made up of three main elements, hypothermia, hypoxia and hypoglycaemia; all three of these elements function together and if there is a problem in one of the elements this affects the other elements of the triangle (Aylott, 2006) as shown in figure 1 below;Figure 1: Physiology underpinning the neonatal energy triangle (Aylott, 2006)

For example, if the neonate becomes hypothermic this has a negative effect and may lead to hypoglycaemia which then, if left untreated, may lead to hypoxia. It is important for health care professionals to understand this energy triangle as it provides physiological information that can be used to inform practice and plan future care accordingly to enable the successful adaptation to extra uterine life and it also decreases the risk of the neonate becoming compromised (Aylott, 2006). 

After skin to skin contact following delivery, it is important for the neonate of a diabetic mother to initiate feeding within thirty minutes of birth and then routinely every two to three hours (NICE), 2015, p.33) The initiation of early feeding enhances the neonates metabolic adaptation (Local Trust Policy, 2016). It is also important not to obtain a blood glucose measurement from a neonate (when asymptomatic) until after two hours of birth as naturally neonates will experience a fall in glucose concentration which resolves – even in the absence of nutrition (NICE, 2008; Local Trust Policy, (2016) p.5). After two hours, with consent from the parents, obtain a blood glucose reading from the neonate and if it is equal to, or greater than 2.6mmols/l continue to encourage two-three hourly feeds and repeat the blood glucose measurement before the next feed. If this reading is also greater than 2.6mmols/l the pathway states this management should continue until there is two consecutive blood sugar readings of 2.6mmols/l (which does not include the first reading) (Local Trust Policy, 2016, p.10). If the neonates blood glucose measurement is between 2.0-2.6 mmol/l the paediatric team must be informed of this and the midwife can continue to follow the care pathway and further attempt to encourage breast feeding, give expressed breast milk or supplement with formula and repeat blood glucose reading in one (unless the paediatrician devises a different management plan for the neonate) (Local Trust Policy, 2016, p.10). If the blood glucose reading is lower than 2.0mmol/l an urgent paediatric referral must be made. The neonate should not be discharged from the hospital to community care until at least 24 hours after birth to ensure that feeding has been established and that the neonates is maintaining blood glucose levels (NICE, 2008;2015, p,32).

Effective communication with the parents of the neonate is very important, the neonate may show signs of hypoglycaemia such as abnormal muscle tone, jitteriness, reduced level of consciousness and have a poor feeding pattern (Robson et al, 2014, p.262). To ensure the parents feel involved/empowered in their babies care it is important for the midwife to discuss these symptoms as well as recognising feeding cues with the parents so that they are aware to raise their concerns (and also how they would express these concerns to the midwife) as soon as possible (British Association of Perinatal Medication (BAPM), 2017, p.18). In some situations there may be a clinical indication for a short term modified feeding regime to be put into place (such as neonates at risk of hypoglycaemia) this information should be discussed with the parents and support given to them (Local Trust Policy, 2015, p,7).

Breast milk is the ideal source of nutrients and energy in the post natal period to aid with metabolic adaptation (BAPM), 2017, p.13).  If the neonates health is deteriorating and the neonate is not effectively breastfeeding, the midwives role is to encourage and support the mother to hand express, all mothers should be taught hand expression and this expressed colostrum to be given to the neonate immediately, hand expression also encourages future lactation (BAPM, 2017, p.13). The midwife should also explain what is meant by the term responsive feeding as this adheres to both the neonates and mothers needs therefor promoting an emotional attachment (BFI, 2013, p.74). Responsive feeding may not be suitable in the initial post natal period for the infant of a diabetic mother as a specific feeding regime is put in to place to reduce the risk of the neonate become compromised.


In conclusion, a very important aspect of the midwives role is to be able to identify neonates that may be at risk of hypoglycaemia – this can be achieved by thoroughly reading through the woman’s antenatal notes and also communicating with the woman, research shows that the recognition of this allows the implementation of Local Trust Policies in a timely manner and also prevents avoidable admissions to NNU. The midwives understanding of the physiological changes of neonates that are born to diabetic mothers is key in promoting the successful adaptation to extra uterine life and also key to the immediate post natal care the neonate requires. The important principles in relation to the BFI (2013) still must be applied when caring for the neonate of a diabetic mother however these may need to be slightly adapted as the compromised neonate has more specific feeding requirements and needs, but the mother and baby relationship/bonding should still be promoted and encouraged through skin to skin contact, being aware of feeding cues, responsive feeding and avoiding separation of mother and baby where possible.
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