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Introduction


 


 


 


My story


It was a Saturday afternoon and my wife Cindy and I were at a Chinese yum-cha restaurant with our extended family, including our six-month-old daughter Olivia. The dumplings had all been devoured and it was time for dessert. One of the delicacies at the yum-cha restaurant was an egg tart. We fed a bit of one to Olivia. We were introducing her to a range of solid foods at the time and thought nothing of giving her a piece. But just a few minutes later my mother-in-law noticed a new rash over Olivia’s lips. The rash then spread all over her face, and she started to become wheezy. She looked quite uncomfortable, and I thought that she might be in pain. We all rushed over to her—myself, Cindy, my brother-in-law, his girlfriend and both grandparents. The waitresses even came over to see what was going on. In the middle of the cacophony, I heard a voice yell out: ‘Is there an EpiPen®?’ That panic-stricken voice was mine.


I am a qualified medical specialist, but in this situation I was absolutely powerless. I had no access to any medical resources, and there was no EpiPen® in the restaurant. For a few terrifying moments, I watched as my daughter’s reaction escalated, my own heart pounding as my worst fears as a parent were realised.


We rushed her into the car to take her to the nearby hospital, but mercifully her reaction began to subside. As we drove, she did not become short of breath nor did her face swell up. When we got to the emergency department, Olivia was assessed as stable and discharged with advice to follow up with an allergy specialist.


Without a doubt, this was one of the most harrowing and distressing events in my life to date. If you are reading this book, you may also have experienced such an event. Your child may have a severe allergy or a mild one. Maybe you have an allergy yourself and are concerned about your kids’ risk of developing one. Perhaps you are planning a family, pregnant or hoping to expand your family, and you are aware of the increasing rate of allergies and want to know what you can do to reduce the likelihood that your baby will have one. Whatever the case may be, as a doctor and a parent I can sympathise with the feelings of fear, anxiety and disempowerment that you are probably feeling in the face of the scourge of allergies. I’m here to tell you that you are not alone. I’ve written this book to provide you with an arsenal of information about the practical things that you can do during pregnancy and birth, and on into your baby’s infancy and early childhood, to help prevent allergies developing. A new wave of science has brought fresh understanding about the link between allergies and the gut that every parent concerned about allergies should know about.


About me


My dad worked at Westmead Hospital in Sydney, Australia as a lab scientist, and I remember visiting his lab a few times as a kid, so you might say that it runs in the family. I was entranced by what he did and knew that I was meant to follow in his footsteps.


After high school, I attended medical school at the University of New South Wales. I remained intrigued about lab work and had the opportunity to do a summer research scholarship at the Children’s Cancer Research Institute located nearby, working on leukaemia cells. This led to a curiosity about cancer cells, which I maintained during my PhD when I studied the biological markers of rectal cancer.


I’m now a senior lecturer at Western Sydney University in Sydney, where I also head a research lab. We’re carrying out a different line of research to my previous work on cancer, but there is always a ‘translational aim’, which means that we try to translate a discovery in the lab into an application for the bedside. Practical implementation is at the forefront of my work.


In addition to being a researcher, I’m a practising gastroenterologist who sees patients with all sorts of gut problems, such as irritable bowel syndrome, coeliac disease and inflammatory bowel disease. One thing I’ve learned over the course of my career is that for many of my patients their problems have been around for a long time, often starting in childhood.


Why did I get into this area of the infant gut? I have a personal interest stemming from my two young children—Olivia, who is four and a half at the time of writing this book, and Brandon, who is two and a half. Looking after their health is my top priority; in light of Olivia’s allergy, I couldn’t be more motivated to uncover the causes and investigate treatments for allergies. I have devoted countless hours over the last few years to learning the science of the infant gut and allergies—I’m passionate about unlocking the mysteries of childhood allergies and the way that the gut functions.


About this book


My aim is to help you understand the science of allergies and the factors that we believe cause allergies, as well as to offer some sensible and practical strategies for reducing the risk of allergies for your child. This book will also cover managing your child’s condition if they have one, and preventing it from becoming worse. We’ll investigate the link between allergies and your baby’s gut, how the gut develops, what an allergy is and isn’t, as well as what you can do to best aid your baby’s health during pregnancy, birth and breastfeeding. The first 1000 days of life starts at conception and is a crucial period for parents to take action in allergy prevention. You’ll see that each chapter includes specific, practical advice on what you as a parent can do during this time.


In this book, we’ll also touch on how hygiene measures might have an impact on childhood allergies. I want to reassure parents that the advice in this book can be followed safely even during times of viral outbreaks such as coronavirus (COVID-19).


Most importantly, we’ll cover why a baby’s gut health is vital to the prevention of allergies later on in life, so that you as a parent can understand how best to protect and nurture your child’s health.










Chapter 1


The science of allergies


 


 


 


What is an allergy?


An allergy is a classic case of mistaken identity. The body confuses a harmless foreign substance with a harmful one, and launches an attack as if the body were under threat. The harmless thing that your child is allergic to is called an allergen. The first time that your child is exposed to a particular allergen, their body produces an antibody—a protein that destroys harmful substances. The antibody that is produced to fight an allergen is called IgE, and after the first contact with the allergen, IgE (allergy) antibodies essentially put your child’s body ‘on call’, ready to fight a subsequent exposure to the allergen. Your child’s immune system is now sensitive to the allergen; when they come into contact with it again, the IgE (allergy) antibodies are able to organise an attack very quickly, releasing a chemical called histamine which causes the allergic reaction. It is the histamine that can result in itchiness, wheezing, an accelerated heart rate and a drop in blood pressure—the kind of symptoms you would take ‘anti-histamines’ to treat.


Anaphylaxis


When a rapid release of chemicals in the body results in a profound and life-threatening response, we call this anaphylaxis. Symptoms can start within seconds or minutes, or there can be a delayed response. Lots of the early signs and symptoms are non-specific and you could see them with any allergic reaction, but if you notice the late signs and symptoms, you should seek urgent medical help or an adrenaline auto-injector such as an EpiPen® or Jext®. I’ll be talking more about EpiPen® in this book as I’m quite familiar with it’s use. Jext® is very similar and easy to use.


The EpiPen® (for adults and older children) or EpiPen® Junior (usually for children less than five years old) is a pen-shaped device containing adrenaline. Adrenaline, also known as epinephrine (hence the name EpiPen®), is a natural hormone produced by the body in response to stress—you’ve probably experienced an ‘adrenaline rush’ in your own life during an exciting, threatening or risky situation.


The adult EpiPen® has a yellow label and the EpiPen® Junior has a green label. They work in exactly the same way—delivering a single, premeasured dose of adrenaline into the thigh muscle. Once the adrenaline is in the body it works to improve blood pressure and redirect blood to vital organs; relax the airways, making it easier to breathe, and stimulate heart receptors to enable the heart to beat more quickly. Adrenaline is essential for fighting back against the late stage symptoms of anaphylaxis below.


 









	
Anaphylaxis stages




	
Signs and symptoms













	
Early




	

	•
	nausea





	•
	vomiting





	•
	dizziness





	•
	cough





	•
	diarrhoea





	•
	itchiness





	•
	chest tightness





	•
	skin reactions, such as raised red bumps (hives) and itching











	
Late




	

	•
	weak and rapid pulse





	•
	low blood pressure (hypotension)





	•
	constriction of the airways





	•
	swelling of the tongue, face or throat that can lead to difficulty breathing





	•
	wheezing





	•
	confusion





	•
	unconsciousness

















The rise of allergies


Allergic diseases are increasing on an unprecedented scale in both developed and developing countries around the world. Allergies are a huge public health issue in the United Kingdom. According to Allergy UK at least one in five persons in the United Kingdom is affected by one or more allergic disorders. When using self-reporting data, 1 in 5 children suffer from hay fever (allergic rhinoconjunctivitis), 1 in 3 children have asthma and eczema affects 1 in 6 children. Food allergy is also a problem in the United Kingdom with an estimated one in thirteen children suffering from at least one food allergy.


The leading cause of anaphylaxis in children is from food allergies. There has been a five-fold increase in peanut allergies in the United Kingdom between 1995 and 2016. Hospital admissions for food-induced anaphylaxis have also increased by three-fold from 1998 to 2018. However, the good news is that deaths from anaphylaxis have declined over the last two decades and may in some part be due to greater awareness of the dangers of anaphylaxis and how to better manage attacks. 


Egg, milk and peanuts are the most common food allergies for children in the United Kingdom. A study from Imperial College, London found that cow’s milk is the most common single cause of fatal anaphylaxis in school-aged children in the United Kingdom.


Food allergies are a serious problem and Australia where I live has the highest rate of confirmed food allergy in the world. The HealthNuts study based in Melbourne assessed over 5000 infants and in 2011 found that 9 per cent of one-year-old Australian babies had an egg allergy. The good news is that 80 per cent of babies will outgrow their egg allergy within a few years. Even those who suffer from severe reactions are still likely to outgrow an egg allergy, with only a very small proportion keeping the allergy for life. A peanut allergy, on the other hand, is almost the opposite—only 20 per cent of children grow out of their allergy.


The allergy problem is only going to get worse. The number of people living with allergies in the United Kingdom continues to rise by 5% per year. The World Health Organisation predicts that by 2050 an astounding half of the world’s population will have had an allergic disease. 


From my own experience on the ground, I know that the situation is bad. Waiting times for allergy clinics at public hospitals in Australia have blown out to many months, and even in the private sector there are huge waiting lists for testing, diagnosis and treatment. Many of my immunology colleagues have told me that they already have enough work to keep them going until retirement, as there is no shortage of children needing testing and ongoing management. Many of these children will become adults with chronic allergies.


My colleagues from the United Kingdom assure me that they deal with the very same issues. The waiting lists for allergy clinics in England, Scotland, Wales and Northern Ireland can stretch out to many months if not years.


What causes allergies?


Are we just not dirty enough anymore?


I feel pretty lucky to have had no allergies or major medical issues in my life so far. My mum often reminds me that when I was a toddler I was always playing around in the dirt in our backyard. Apparently I even used to eat ants. Mum believes that contact with ‘dirt and bugs made you strong’, and I’ve always wondered if there might be some truth to that.


Scientists have proposed the hygiene hypothesis as a way to explain the rising prevalence of allergic diseases. This is the theory that early-childhood exposure to particular microbes (germs) protects kids against the development of allergic diseases. Lifestyle changes in industrialised countries—more sterile urban environments; more time spent indoors—have resulted in less exposure to microbes, especially for children. This has meant fewer infections, but it is also associated with a rise in allergies. In other words, we’re not being exposed to the kind of bacteria that we once were, so our bodies aren’t learning how to fight certain diseases. It seems like my mum was right—playing in the dirt as a kid is good for you.


The story of the hygiene hypothesis is a fascinating one. In 1989, Professor David Strachan, a London epidemiologist (a scientist who studies diseases within specific populations of people), published the results of a survey of more than 17,000 British children exploring the increased incidence of hay fever in post-war Britain. A curious pattern emerged in the data: the more elder siblings a child had, the less likely he or she was to develop eczema by the age of one and hay fever by the age of 23.


Professor Strachan believed the older children were passing some protective effect on to their younger siblings, and that this special protective effect was exposure to microbes. This early-childhood exposure to particular microbes affected the development of the younger siblings’ immune systems, which protected them against allergies.


The catchy title of Professor Strachan’s paper was ‘Hay fever, hygiene, and household size’. Funnily enough, the word ‘hygiene’ was only used in the title of the paper and nowhere else in the text. Despite this, the media and scientific community zeroed in on the idea that we’re simply not dirty enough anymore. But how exactly does this work? And why are some microbes ‘good’ for us but not others?


How does the hygiene hypothesis work?


The body contains special cells that are activated when we are exposed to a microbe. These highly specialised defender cells are tailored to different microbes. If your body is infected with a particular microbe, only the cells that recognise it will respond. These specific cells then rapidly multiply to fight the infection. Some cells can remember the microbe that previously caused an infection and are able to fight it off very aggressively and quickly, which means that you’re unlikely to get sick from that microbe again—you’re immune to it now.


Th1 and Th2 immune responses


In the face of an attack by a microbe, the immune system kicks into gear. To combat the infection, immune cells called T helper cells step up to the mark, producing hormonal messages to coordinate the body’s immune responses.


There are two types of T helper cells—Th1 and Th2—and they have different functions. Th1 cells are pro-inflammatory and are specially designed to kill off viruses and foreign bacteria that can get inside our cells. But an excessive pro-inflammatory response is going to cause a lot of tissue damage, so there has to be a way to counteract it.


Th2 cells balance the Th1 response by being anti-inflammatory—makes sense, right? But unfortunately, a strong Th2 response can also activate the production of IgE antibodies (remember those?) and cause an allergic reaction.


There is an incredibly delicate balance between Th1 and Th2 activity in our bodies. So if we have reduced contact with microbes, then we’ll have less Th1 activity in the body—because Th1 fights foreign bugs. This reduced Th1 activity means that the balance is off kilter, and there will be too much Th2 activity—and therefore, too much allergic reaction-causing IgE in the body. And with this comes a higher risk of allergies.


Many scientists believe allergies are a result of our immune system having overactive Th2 activity. Researchers are looking at ways to bring back the balance—in other words, to encourage the immune system back towards a Th1 response in the hope that this helps to reduce the incidence of allergies. But there is still quite a bit of research to do before these sort of interventions are trialled in humans.


Problems with the hygiene hypothesis


While the hygiene hypothesis explains a lot of things quite neatly, there are a few things that just don’t add up, and it has been criticised for providing an incomplete account for the rise in allergy worldwide. Th2 overactivity will settle in time for the majority of children, but some kids continue to have elevated Th2 activity into adulthood. Consequently, the reasons for the rise of allergies worldwide are more complex than just lack of exposure to microbes in early life, or problems with Th1/Th2 balance.


The hygiene hypothesis has been further challenged by results from large studies from Denmark, Finland and the United Kingdom that found no association between the number of viral infections during childhood and allergic disease. Exposure to disease-causing microbes does not appear to prevent allergies. In fact, exposure to childhood viral infections can increase the risk of developing asthma for children with a family history of the condition.


Most microbiologists and researchers would agree that the term ‘hygiene’ is a misleading one for the public. The hygiene hypothesis doesn’t mean that you should reduce personal cleanliness—it is not an excuse to stop showering or washing your hands! But it is important to know where our microbes come from, how they’re spread and how they might help or hinder us.


The ‘old friends’ theory


In 2003, Professor Graham Rook and his colleagues from University College London posed a new theory which has become popular within scientific circles. Essentially, he restated the hygiene hypothesis to suggest that early and regular exposure to harmless microbes—those that have been with us throughout human evolution, which Professor Rook labels affectionately as ‘old friends’—trains the immune system to respond to threats. In other words, for our kids to have a healthy immune system, they need to be exposed to a diverse range of bacteria, fungi and other microbes (that don’t make us sick) in the natural environment. Through our exposure to ‘old friends’, the immune system learns to function normally and to correctly identify which microbes are friends and which are foes.


In developed countries, exposure to the natural microbial world is much more limited than it once was. We have cleaner sanitation, food and water than ever before. But the rise of allergies has been generated by more than just our sterile living conditions. Widespread use of antibiotics, an increase in caesarean sections (C-sections) worldwide, a reduction in breastfeeding and less time spent outdoors in green spaces also mean less exposure to our ‘old friend’ microbes.


Are allergies genetic?


There is unlikely to be a single gene responsible for all allergies. That being said, genetic inheritance is extremely important when it comes to allergies. A recently published study in the Journal of Allergy and Clinical Immunology: In Practice looked at risk factors for food allergy in 80 pairs of twins. The study found pre-existing eczema to be a significant risk factor, but it also concluded that genetic factors played a major role in the development of food allergies. This genetic tendency towards developing an allergy is called atopy.


Researchers have discovered that if you have an older sibling who already has an allergy, then you have a one in three chance of developing an allergy too. If one of your parents is allergic, then you have a one in two chance. If both of your parents have allergies, then your future risk of developing an allergy rises to an astounding 80 per cent chance.


Th2 activity, newborns and atopy


The Th1 inflammatory response carries with it a risk of miscarriage. In order to reduce this risk during pregnancy, a pregnant woman’s body has an elevated Th2 state to counteract the Th1. So babies are born with the balance between Th1 and Th2 ‘skewed’ towards the Th2 immune response, an imbalance inherited from their mothers. But it is thought that exposure to good microbes in early life can switch off this Th2-heavy immune response.


After birth, Th2 activity quickly dampens down in most babies, and they typically go on to show no evidence of allergy. Elevated Th2 activity can persist for a few years in some babies, but it eventually calms down. However, research has shown that babies with a high genetic risk of allergy also have higher Th2 activity. This increased level tends to persist throughout their childhood and can result in these children producing more IgE antibodies when they do have an allergic reaction—which means that they’re more likely to get severe allergic reactions, such as anaphylaxis.


We also know that when children with a family history are exposed to a low level of the allergen, their bodies don’t develop immune tolerance (a state of non-responsiveness to the allergen) the way that other kids do. Without this tolerance, they’re at a much greater risk of developing allergies.


However, DNA is not destiny. Just because there is an increased genetic risk does not mean that a child is doomed to a life of allergies. If you or the other biological parent of your child have an identified allergy, then statistically your child has a greater risk of also having an allergy. But if you know that your child has an increased risk, there are things you can do to manage and mitigate those risks.


 









	
Known high-risk factors for allergies in your child













	
A biological parent or sibling with an existing case or history of hay fever, asthma, eczema or food allergies









	
Your baby has had severe eczema















Environmental factors


Our environment may have more to do with the rise in allergies than we realised. We have more exposure to noxious substances—such as pesticides, solvents and air pollutants—in the modern urban world than ever before. Many of these pollutants are known to decrease the Th1 response and enhance the Th2 (allergic reaction) immune response.


The body needs the Th1 and Th2 cells to be in balance. Cigarette smoke decreases Th1 activity and is linked to higher rates of allergy in children, including—unsurprisingly—asthma. Humans who have been exposed to diesel exhaust particles produced more Th2 hormonal messaging cells, supporting a switch towards a Th2 immune response and increased allergies.


Many plastics contain phthalates and bisphenol-A (BPA)—compounds that make plastic more flexible—which can be released into the environment. Phthalates have been shown to induce Th2 cell activity as well as increase IgE (allergy) antibodies, and increased exposure to BPA is linked to a higher risk of developing wheeze and asthma. You might have noticed that the use of BPA-free water bottles has become more popular in recent times; although we’re awaiting more data on BPA, I’d say that it’s probably better for your baby to drink from BPA-free bottles.


Organic solvents are found in many of the things we use every day, including paint, cleaning products, glue, cosmetics, furniture polishes, tyres and construction materials. A group of researchers from Leipzig University and the Helmholtz Centre for Environmental Research in Leipzig looked at whether these organic solvents were risk factors for allergy in early childhood. They found that children exposed to higher amounts of indoor solvents had an enhanced Th2 immune response, and were much more likely to react to milk and egg whites.


Herbicides and pesticides have strong links to allergies. A large population-based study of over 4000 school-aged children in southern California revealed that exposure to either pesticides or herbicides, beginning in the first year of life, was associated with a noticeably elevated risk of early-onset and persistent asthma. In the case of exposure to herbicides, the risk increased 4.5-fold.


What you can do as a parent



	•
	Be aware of the hygiene hypothesis—the idea that early-childhood exposure to particular microbes protects against the development of allergic diseases—but know that this is not the full picture.





	•
	The hygiene hypothesis does NOT mean that we should neglect personal hygiene. Keep washing those hands!





	•
	Be aware of environmental agents that can increase allergy risk, such as herbicides/pesticides, BPA and organic solvents.





	•
	Understand the hereditary factors that influence the likelihood of your baby developing an allergy.











Chapter 2


Allergies and the gut


 


 


 


For our kids to have a healthy immune system, they need to be exposed to a diverse range of bacteria, fungi and other microbes in the natural environment. A key part of the immune system is the gut, which houses a microscopic village of microbes called gut microbiota. Having a diverse gut microbiota is important for the development of a healthy immune system in our kids. An unbalanced gut microbiota can result in a range of health problems, including allergies.


Our immune system and gut health


The immune system is responsible for keeping us well and fighting illness when we get sick. Immunology is becoming an increasingly complex medical field as we learn more and more about the mechanisms that underpin our immune system.


The gut plays a key role in our body’s immune system. It’s actually our largest immune organ: the gut holds 70–80 per cent of the body’s cells that are dedicated to fighting illness. Its importance to the immune system is a key reason why the health of your child’s gut influences your child’s risk of developing allergic diseases later on in life.


The infant gut and allergies


When a baby is born, their gut has no microbes (germs). Microbes enter a baby’s body and set up camp inside their gut immediately after birth in a process called colonisation. Researchers now believe that allergies can develop if the natural process of establishing a colony of microbes in the baby’s gut is altered in some way. We’re going to explore this theory step by step.


The weird and wonderful world of gut microbes


Some people think of microbes and shudder. After all, many of us are brought up to believe that microbes are bad for you. We’re taught at an early age to wash our hands after going to the bathroom and to cover our mouth when we cough so that we don’t catch germs or spread them to other people—sensible and important advice. But microbes are more than just germs that make us sick. It seems that gut microbes may actually be helping to keep us well.


Recently, there has been an explosion in interest in gut microbiota—the village of germs in our gut that includes bacteria, fungi and viruses. Bacteria are by far the most abundant microbes in our gut. There are approximately 40 trillion bacteria in the average adult gut—which spookily is around the same number of cells that we have in our body.


During the first 1000 days of life, a baby’s gut microbiota is largely being set. This is a crucial time when you can take action to ensure that your child’s microbiota develops properly. Scientists have found that, during the first 1000 days of life, there are three distinct phases of the process by which microbes invade the gut:



	1.
	development phase





	2.
	transitional phase





	3.
	stable phase.




At the end of the first 1000 days of life—when a child turns two—the gut microbiota has become stable and more closely resembles that of an adult. Nutritional choices in the first 1000 days of life are therefore hugely important, potentially shaping a child’s immune system and deciding whether or not they end up with a particular allergy later on.


Researchers now believe that increases in allergies are due to alterations in the ‘usual’ process of colonising babies’ guts (for example, from the effects of antibiotics). We know from research that there are notable differences in the gut microbes of babies with allergies compared to those of healthy babies. There is less gut microbiota diversity in babies suffering from eczema compared to that of healthy babies. So if the rise of allergies is due even in part to changes in gut development and microbiota in early life, then it’s important that we try to understand the infant gut better. The development phase of microbial colonisation, which occurs when a baby is between three and fourteen months old, is especially interesting—it’s during this phase that a parent can do the most to reduce the likelihood of their baby developing an allergy. We’ll be talking about this in more detail in Chapter 9, where I show you a plan to reduce food-allergy risk in your baby.


You might now be wondering when microbes first invade a baby’s gut. Is it at conception? In the womb? At birth? When they start solids? Is it already too late for my child? Let’s go step by step through your baby’s development and see when you can start taking action.


The sterile womb theory


In order to determine when the microbes first invade the gut, we need to start at the beginning, with the womb. Are there microbes in the womb? It’s an interesting question. For hundreds of years, the womb was thought to be sterile—meaning doctors and scientists believed that there were no microbes in the amniotic fluid, unborn baby’s gut and placenta.


In 2008, Esther Jimenez and her colleagues from Complutense University of Madrid published the results of their study on the meconium (the delightful name for a baby’s very first poo) of 21 term newborns. Meconium was considered a good surrogate measure for foetal gut contents. All meconium samples were taken within the first two hours of each baby’s life. Using culture methods, all of the meconium samples revealed the presence of bacteria. Multiple studies have since had similar results, but doubts have been raised around the findings. Even in a study as well designed as Jimenez’s one, where the meconium was collected within the first two hours of each baby’s life, it is certainly possible that microbes could contaminate the sample given that the newborns had been in contact with the outside world during those two hours. A number of studies, using cutting-edge scientific methods, have provided more information on the different types of bacteria identified in the meconium. But crucially, they couldn’t tell if those bacteria were alive or dead.


Researchers challenging the notion of a sterile womb have proposed that the bacteria can get to the placenta and unborn baby’s gut via a few different routes: microbes could travel to the womb through the vagina or be carried by cells from the mother’s mouth into the blood and then to the placenta. They believe that the mother’s placenta has defences to kill those bacteria, so any bacteria that makes its way into the womb or unborn baby’s gut is dead.


My own conclusion, after weighing up all the facts, is that the womb is sterile and there is no normal microbiota in the gut of an unborn baby. However, to me, this is not necessarily a bad thing.


Establishing that your baby has no gut microbes in the womb means that childbirth and early contact with the environment is mostly going to dictate which microbes colonise your baby’s gut. This means that you as a parent have power over the microbes that do end up in your child’s gut. Although a child begins with a blank slate in the womb, the right interventions and simple lifestyle steps can actually shape the health of your baby even before they’re born.










Chapter 3


Pregnancy


 


 


 


So, if the womb is sterile, with no microbes present, what can an expectant mother do to help reduce their baby’s risk of allergies? There is a lot to consider with regard to the immune system, pregnancy and allergy risk.


Miscarriage


Part of my passion for working with families and parents-to-be stems from a deeply personal tragedy. For readers who have also experienced a miscarriage, this story may be distressing. I have permission from my wife, Cindy, to share it with you.


In 2015, Cindy and I started trying for our first child, and when Cindy showed me the positive pink strips that confirmed she was pregnant, I was overjoyed. We were going to be a family, and I couldn’t wait. We were so thrilled that we told a few close friends and family members straightaway.


Cindy booked an early ultrasound for week ten of the pregnancy. Unluckily, at the exact time of the scan, I had to give my last lecture of the term to my first-year medical students. It was a live, interactive, multiple-choice revision quiz. Though I desperately wanted to attend the scan, I couldn’t see an option to reschedule the live assessment that they had been studying for all term. Cindy’s parents also had another commitment at the scan time, so Cindy went to the appointment on her own. She assured me that she would be fine, as it was only a screening check. We knew that only later in her pregnancy would we be able to get any good 3D images of our baby.


During the live quiz, my phone was on silent but could still receive texts. Halfway through the lecture, I was surprised to receive a message from Cindy: Can you call me please?


I texted back: In the middle of the lecture. Will call you at the end.


Thirty seconds went by, and then the text that I will always remember came through. There’s no heartbeat on the ultrasound.


This happened in real time in front of 120 medical students. I don’t know how I got through the rest of that lecture.


Since that time, Cindy has never had an ultrasound without someone else present—either me or her parents. We were both devastated by the miscarriage, and the pain has never completely disappeared.


When I talked to some colleagues at work about what had happened, I was told that there might have been an immune reaction that had caused the miscarriage. No one could tell me much about it, though. So I set myself a goal of learning all I could about the foetal immune system.


The foetal immune system


Not so long ago, scientists thought that both the foetal and infant immune systems were simply immature versions of an adult one. In many general medical textbooks, the concept that the foetal immune system is non-responsive to outside threats, such as invading germs, was taken as a given.


Nowadays, we know that this thinking is completely wrong. Medicine is traditionally quite conservative in its approach, and it can take decades before we see shifts in opinion. The new thinking is that the foetal immune system is not immature per se, but actually functions in a different way to the adult immune system.


The foetal immune system is now thought to be responsive to outside threats and therefore able to stimulate immune cells to fight off these threats. But the foetal immune system doesn’t normally recognise microbes as foreign threats, because there are no microbes in the sterile womb. However, the unborn baby can incorrectly recognise allergens—which have reached them from the mother—as foreign threats. Encounters with these allergens in the womb are memorised by the foetal system and in some cases the baby can become ‘sensitised’—i.e. when the baby is exposed to the allergen outside of the womb, their immune system will remember that it is a threat, and this can lead to an allergic reaction.
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