


[bookmark: _GoBack]Diabetes mellitus is a chronic endocrine condition that effects glucose metabolism and is a major cause of morbidity and mortality in the UK and worldwide (Wylie and Bryce, 2016).  Furthermore, it is the most common medical disorder affecting pregnancy in the UK, with around 2-5% of women having existing diabetes or developing gestational diabetes during their pregnancy (National Institute for Health and Clinical Excellence (NICE), 2015; Abayomi et al, 2013). Infants of diabetic mothers are at risk of a number of physiologic, metabolic and congenital complications. These include; stillbirth/fetal death, preterm birth, macrosomia, respiratory distress syndrome, hypoglycaemia, hypocalcaemia, hyperbilirubinemia, polycythaemia and congenital abnormalities (Hay Jr., 2011; Wylie and Bryce, 2016). The incidence of these complications remains up to 5 times more frequent in pregnancies complicated by diabetes (NICE, 2015). Therefore, even with good knowledge and management of diabetes there remains an increased risk to both maternal and fetal morbidity and mortality. 

This essay is going to discuss the underlying patho-physiology of a baby whose mother is diabetic and why this can put them at increased risk of certain complications, focusing on hypoglycaemia. It will also explore the challenges these babies may face and consider the appropriate plan of care for them. In addition, the role of the midwife will be discussed, how they can support the parents and how they can manage the challenges of meeting the Baby Friendly Initiative (BFI) agenda when caring for these babies.

The main three variations of diabetes mellitus that can affect pregnant women are; Type I and Type II diabetes mellitus and gestational diabetes. Type I diabetes occurs due to the loss of the beta cells in the islets of Langerhans of the pancreas thus stopping insulin production. Insulin therapy is needed to ensure cells can obtain glucose for metabolism and prevent ketoacidosis which can lead in turn, to coma and death (Robson et al, 2016). In Type II diabetes the beta cells begin to fail to produce adequate amounts of insulin in response to ingested glucose or tissue sensitivity to insulin may decline (Wylie and Bryce, 2016). Gestational diabetes (GDM) arises in pregnancy when maternal insulin resistance increases which is thought to be linked to the increasing levels of placental hormones. GDM will resolve shortly after the birth of the baby (Gregory and Todd, 2013).

The increased production of the hormones human placental lactogen, oestrogen and cortisol that occurs during all pregnancies causes increased insulin resistance and alters carbohydrate tolerance (Abayomi et al, 2013). This results in changes in glucose metabolism and the beta cells in the pancreas are stimulated to produce more insulin. The effect of this is an increased availability of glucose and amino acid transfer to the fetus (Wylie and Bryce, 2016) aiding fetal development and growth. Therefore, insulin requirements increase in all pregnancies. For those women with pre-existing diabetes or those whose develop GDM good glycaemic control needs to be carefully maintained (Hughes et al, 2016).

Poor glycaemic control in pregnancy is associated with fetal morbidity and mortality (Wylie and Bryce, 2016; NICE, 2015). Many of the complications that can develop in the neonate are related to maternal hyperglycaemia which affects fetal glucose homeostasis. In response to the high maternal blood glucose levels beta cell hyperplasia occurs in the fetal pancreas stimulating an increase in the release of insulin. This leads to fetal hyperinsulinemia which can result in macrosomia, hypoglycaemia and respiratory distress syndrome in the neonate (Bewley, 2011; Robson, 2014). 

In the third trimester of pregnancy in the healthy neonate there is a period of rapid fetal growth and an increased deposition of fat in the adipose tissue. The function of this is to ensure energy stores are created in preparation for birth (Sinha et al, 2012). At birth, the continuous, steady flow of glucose via the placenta is abruptly ceased. Immediate metabolic changes preserve energy stores for vital organ function and maintenance of normoglycemia depends upon the adequacy of glycogen stores (Hawdon, 2015; Local Trust, 2016). Physiologically, it is normal for glucose levels to drop in the first one to two hours after birth but healthy, term infants are able to utilise both glucose and ketones as fuel and blood glucose levels then rise and stabilise around two to four hours post birth (Campbell and Dolby, 2018).
However, in some groups of new-borns’ this metabolic adaption is less reliable and this makes them vulnerable to hypoglycaemia, infants of diabetic mothers are one of these groups (Campbell and Dolby, 2018; Hawdon, 2015; Local Trust, 2016). These babies can be less able than healthy, term infants to mobilise glycogen stores as the high plasma insulin concentrations they have can inhibit the normal metabolic processes that occur after birth (Hay Jr., 2012). Thus, the postnatal fall in blood glucose concentration can be more prolonged than in the healthy, term infant and potentially become clinically significant hypoglycaemia. 

There have been some conflicting definitions surrounding hypoglycaemia, including what is considered the safe blood glucose concentration level, with ranges from 2.0mmol/l to 2.6mmol/l being stated as the acceptable levels (Hawdon, 2015; NICE, 2015; Local Trust, 2016). Local Trust Guidelines (2016) define hypoglycaemia as a blood glucose level below 2.6mmol/l when measured by a reliable method and clinical signs such as; apnoea, lethargy, floppiness, cyanosis, hypothermia, jitteriness and irritability. Consequences of untreated hypoglycaemia include, seizures, brain injury and long-term neurodevelopmental impairment (Hawdon et al, 2017; Campbell and Dolby, 2018).

Effective identification and management of these babies is needed to ensure they do not progress to clinically significant hypoglycaemia and are not avoidably separated from their mother when admitted to the neonatal ward (Local Trust, 2016). However, there is evidence that this does not always happen, babies are admitted to the neonatal ward unnecessarily and on rare occasions, long term neurodevelopmental harm has been caused (Hawdon et al, 2017; Confidential Enquiry into Maternal and Child Health (CEMACH), 2007). Reports in 2007 and 2017 both found that there was a lack of early recognition, deficits in care such as lack of documentation and delays upon acting on concerns (Hawdon et al, 2017; CEMACH, 2007). This illustrates that there are still babies of diabetic mothers that are not managed correctly and highlights the importance of ensuring they do not get missed and protocols are followed.

Therefore, midwives have an important role to play in ensuring that babies at risk of hypoglycaemia are identified, local trust guidelines are followed to prevent neonatal hypoglycaemia, manage it efficiently when detected, support the establishment of effective feeding and ensuring that full term infants are not unnecessarily admitted to neonatal wards (Local Trust, 2016; British Association of Perinatal Medicine (BAPM), 2017). Antenatally, community midwives will begin to build trusting relationships with woman and partners, so they feel they in partnership with the midwife regarding the plan of care for them and their baby (NICE, 2008). This ensures that they feel involved and in control of their care and are able to give informed consent to any treatment them and their babies are offered (Nursing and Midwifery Council (NMC), 2015; NHS England, 2018).

Planning the care of a baby of a diabetic mother would begin in the antenatal period with an ongoing discussion between midwife and mother about breastfeeding (Local Trust, 2016; UNICEF, 2017). All women should receive information about the constituents of breast milk and their impact on new-born wellbeing, so they are able to make an informed decision on how they wish to feed their baby (NICE, 2008; Pollard, 2012). However, women with diabetes should be given extra the information that colostrum stabilises new-born blood glucose levels more effectively than formula milk (Tozier, 2013; UNICEF BFI, 2013) and breastfeeding reduces the risk of their baby developing diabetes in later life (Martens et al, 2016). Additionally, if the women have GDM some research has shown that lactation has an important role in aiding them to return to a healthy metabolism after birth and reduces their long-term risk of developing Type II diabetes (Aune et al, 2014).

As early and regular feeding is recommended after the birth of the baby if the woman has made an informed decision to breastfeed, she would be recommended to express colostrum from 37 weeks gestation (Local Trust, 2016). BAPM (2017) felt that there was insufficient evidence to support or refute antenatal expression of colostrum. But new research does support this in woman with diabetes who are otherwise considered low risk of complications (Forster et al, 2017). Women with diabetes have been found to often experience breastfeeding difficulties that lead to their babies being not being exclusively breastfed (Forster et al, 2017). By having some colostrum stored and ready prior to birth means that if baby is reluctant to feed at the breast initially or baby has a low blood glucose reading then breast milk is available to for supplementary feeding to treat hypoglycaemia (Local Trust, 2016). This also protects breastfeeding and ensures that a baby is not unnecessarily given formula milk if the mother has chosen to exclusively breastfeed (UNICEF BFI, 2017).   

The midwife would also discuss the recommended plan of care for the diabetic woman and her baby, this would include giving birth in hospital and remaining there for at least 24 hours and up to 48 hours after birth (Local Trust, 2016; NICE, 2015). This is so the baby can be regularly observed and assessed for signs of hypoglycaemia which is most likely to occur during the first 24-48 hours of life (UNICEF BFI, 2013). BAPM (2015) recommend that all infants that are classed as having any risk factors require Newborn Early Warning Trigger and Track (NEWTT) with infants of diabetic mothers being one of the at risk groups due to their risk of hypoglycaemia. The aim of the chart is to use a traffic light system to track the infant’s progress and ensure early review, escalation and management of any concerns thus reducing separation of mother and baby (BAPM, 2015). This further illustrates the importance of good documentation, which is a professional and legal duty (NMC, 2015). It provides an exact account of planed and received care, it facilities clear communication between professionals, continuity of care and protects the safety of mother and baby by ensuring problems are detected due to changes in condition being recorded (Yeardley and Wildeman, 2014).

Thermal care is important in all new-borns as the immaturity of their thermoregulatory system mean that they are initially unable to maintain their temperature (Knobel, 2014) and can quickly drop their core temperature after birth. This is especially important in the care of infants of a diabetic mother. There is a close relationship between hypothermia, hypoglycaemia and hypoxia, this is known as the energy triangle (Campbell and Dolby, 2018). If appropriate steps are not taken to protect the new-born from the colder extrauterine environment then then hypothermia (temperature below 36.5 degrees Celsius) can quickly occur (Knobel, 2014). The normal physiological responses the infant has to this is to increase glucose and oxygen consumption (Campbell and Dolby, 2018) thus putting a baby who is already at risk of hypoglycaemia even more so.

The benefits of skin to skin contact for a new-born (and mother also) are well documented (UNICEF, 2018; Rutgers and Meyers, 2015). Early and prolonged skin to skin should be encouraged, regardless of a woman’s feeding intentions, as it will aid the new-born’s adaption to extrauterine life, regulating their temperature and therefore the stability of blood glucose levels (Local Trust, 2016; Rutgers and Meyers, 2015). Furthermore, breastfeeding success is dramatically increased when the new-born is kept skin to skin (Rutgers and Meyers, 2015). This is important as early feeding (within the first hour of birth) is essential (Local Trust, 2016; NICE, 2015; UNICEF BFI, 2013).

Healthy babies will often feed infrequently in the first 24 hours after birth and they are unlikely to suffer any ill-effects as they are able to mobilise energy stores (UNICEF BFI, 2013). However, the patho-physiology of babies born to diabetic mothers means they are less able to mount this response and are at risk of hypoglycaemia. To counteract this, effective and managed feeding is required rather than the usual responsive feeding approach recommended for healthy, term babies by UNICEF BFI (2017) (UNICEF, 2013). Feeding as soon as possible after birth and then every 2-3 hours, no longer than 3 hours aims to enhance early metabolic adaption and prevent clinically significant hypoglycaemia in the new-born (UNICEF BFI, 2013). 

If a woman has made an informed decision to formula feed then she must still be supported to ensure her baby feeds well and effectively, being taught the same feeding cues to look for and what healthy new-born behaviour looks like, as a breastfeeding mother is (UNICEF BFI, 2017; UNICEF BFI, 2013). However, the midwife must be mindful of the International Code of Marketing of Breast-milk Substitutes (World Health Organisation (WHO), 1981) and inform women that there is no nutritional difference in first year infant formula milk and they must not recommend any brand over another (UNICEF BFI, 2019).

Blood glucose monitoring should also be done with parental consent on all infants of diabetic mothers (NICE, 2015; Local Trust, 2016; UNICEF BFI, 2013). Monitoring blood glucose levels is a vital part of the care plan for at risk babies (Local Trust, 2016) to ensure that their blood glucose levels do not drop to levels that would be classed as hypoglycaemia. However, the timing of these measurements is important to ensure unnecessary intervention. Local Trust Guidelines (2016) in line with NICE (2015) states babies should feed within an hour of birth and then have first blood glucose monitoring prior to second feed. This will show whether the baby has been able to recover/maintain its blood glucose after the normal expected physiological drop (Harris, 2014). Pre-feed monitoring ensures lowest possible levels to be identified (UNICEF BFI, 2013) and therefore show how well the baby has manged to stabilise its blood glucose. Midwives must ensure that Local Trust Guidelines (2016) are followed and should any abnormal observations or blood glucose measurements be recorded that they are acted on and escalated appropriately and with no delay.

It is imperative for all woman and their family’s to be treated as individuals and midwives should never assume that women will accept the care they or their babies are offered. Midwives must be sensitive to religious and cultural beliefs and how these might affect their decisions. The law states that all adults have the right to choose whether they receive any treatment offered, unless it has been shown they do not have capacity (Department of Health (DoH), 2005). It is usually the parents right to consent for treatment for their baby (if they have parental responsibility) and rarely parents make informed decisions that do not seem to be in the best interests of their child (British Medical Association (BMA), 2018). However, when this happens it can give rise to acute ethical dilemmas for healthcare professionals and legal advice can be sought through the courts for these rare cases (BMA, 2018). However, if these conversations are done in the context of a trusting relationship that has been built between midwife/ healthcare professional and woman and families they will feel supported to make informed decisions. Partnership working results in more confident mothers, safer babies and healthier families (Campling, 2015).

Infants of diabetic mothers are at risk of certain complications due to their patho-physiology, with one of these being hypoglycaemia. National and local guidelines have been produced to inform the care of these babies and ensure that they remain well and are not unnecessarily separated from their mothers. Midwives have a key role in the identification, management and care of these babies. Parents are partners in the care of their new-born and midwives always work with parents, educating them on infant feeding, new-born care and normal new-born behaviour. By enabling mother and baby to stay together as much as possible, promotion of skin to skin, early new-born-parent relationships and effective feeding support that includes the recognition of poor feeding, the midwife is able to meet the standards of the BFI agenda.
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