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Introduction


“I said ‘bizarre,’ did I? How bizarre!” Louis Jouvet’s famous line from the French comedy Bizarre, Bizarre is exactly how most people react when they hear about certain allergies. Everyone has their own collection of stereotypes and knowledge about allergies, but these preconceptions are not always correct. In this book, we’ll take an (often playful) look at all things allergies that you may never have believed possible. Studying allergies is an incredible adventure, and one that is becoming even more astonishing as the field continues to evolve. A quick glance through recent studies on the subject will give you ample proof that these strange allergies and triggers are growing in number. Were you aware, for instance, that sexual intercourse can cause an allergic reaction? Oh, and you think you know everything there is to know about dust mites? Well, did you have any idea that they are capable of migrating from one room to another? Medical journal articles are filled with these kinds of oddities: sperm, beer, caviar, cannabis, surfing, gold … you name it! Researchers are learning more and more about these emerging allergies and what triggers them, so why wouldn’t I share their discoveries with you? I’d like to invite you to explore the lesser-known side of these allergies and their major players. The information in this book will prove essential to helping you better understand modern allergies and how to manage them.









PART ONE


EXPLORING NEW ALLERGIES









CHAPTER 1


What Is an Allergy?


An allergy is the body’s inappropriate and exaggerated reaction to substances in its environment. Before you continue reading, it’s important for me to mention that there are several kinds of allergies, not just one. The term “allergy” (allos: “other,” ergon: “reaction”) was first used by Austrian pediatrician Clemens von Pirquet in 1906. He defined it as “the state of an individual who, after sensitization to a substance (allergen), subsequently reacts to it in exaggerated fashion.”


Immediate IgE-mediated respiratory and food allergies


If you listen to people talk about allergies, they very likely mention things like “rhinitis,” “conjunctivitis,” “asthma,” “food allergies,” and “anaphylactic shock.” All of these are indications that the allergic individual, when triggered, experiences a series of immediate reactions termed “IgE-dependent” or “IgE-mediated.” Some people are genetically predisposed to these hypersensitive reactions to their environment; they are said to be “atopic.” This is why it is important to find out about any allergies in your family history.


In spite of this predisposition, an atopic individual does not develop an allergy by chance, but rather because he or she is able to produce specific immunoglobulin E (IgE) antibodies for proteins (allergens) found in dust mites, animals, certain foods, pollens, etc. The common misconception that an allergy can appear overnight is utterly inaccurate because there is always an initial period of “sensitization.” During this preliminary phase, the body is exposed to an allergen and produces IgE antibodies for it without triggering any symptoms. This period can vary in length from a few months to several years. When the body is later reexposed to that same allergen, the IgE antibodies cause an allergic response along with an entire cortege of symptoms, which vary depending on the allergen. The first signs may be skin and tissue related (eczema, hives, angioedema), respiratory (allergic rhinitis, asthma), or, in the case of anaphylactic shock, symptoms are more generalized and affect multiple organ systems.




Atopic risk according to Kjellman (1977)




	12% for a child if neither parent has allergies


	20% if one parent has allergies


	43% if both parents have allergies


	72% if both parents have the same kind of allergy








IgE-mediated allergic reactions are generally described as “immediate” because the symptoms mentioned above are rapidly triggered in the minutes or hours following exposure to the allergen. This timeline is of tremendous importance during the process of diagnosing an allergy, particularly those related to food. I should note here that not all IgE-mediated food allergies cause immediate symptoms. There are two notable exceptions—alpha-gal syndrome (or mammalian meat allergy) and natto allergy—and we’ll come back to them later.


The diagnosis of these kinds of allergies typically follows the same set of steps. It begins with a meticulous, almost interrogation-like interview with an allergist. This gives the doctor information that will guide future testing. People decide to consult an allergy specialist for many different reasons. Perhaps they’re suffering from a permanent case of rhinitis, which is often linked to the presence of dust mites, pets, or mold in the home. Others may experience seasonal allergies every year when they come into repeated contact with various types of pollen. “Hay fever” triggered by grass seed pollen is the best-known example and causes coughing, wheezing, and other ear-nose-throat symptoms.


Skin allergies, by contrast, may manifest as patches of eczema spread over the entire body in children, or as cycles of eczema flare-ups followed by remission in adults. It is now established that atopic dermatitis (eczema) flare-ups are not caused by a food allergy. In fact, the reverse is true: fragile, irritated skin can allow the body to become sensitized and later allergic to certain foods.


The entourage of food allergy symptoms includes, among other things, local or generalized hives, sometimes accompanied by angioedema. The primary symptom of a severe allergy, however, is still the dreaded anaphylaxis. Since food allergens are not the only cause of anaphylaxis, it’s important not to rule out certain medications (antibiotics, muscle relaxants) and insect stings (wasp, bee, hornet) during an allergy diagnosis.


In an emergency situation, the diagnosis of anaphylaxis is highly likely if at least one of these three criteria* is met:




1: Acute onset of an illness (minutes to several hours) with simultaneous involvement of the skin, mucosal tissue, or both (e.g., generalized hives, pruritus or flushing, swollen lips-tongue-uvula) with no known exposure to an allergen.


a. Respiratory compromise (e.g., dyspnea, wheeze-bronchospasm, stridor, reduced peak expiratory flow (PEF), hypoxemia).


b. Reduced blood pressure (systolic blood pressure <90 mmHg) or associated symptoms of end-organ dysfunction (e.g., hypotonia [collapse], syncope, incontinence).





World Allergy Organization Anaphylaxis Guidance 2020


To illustrate this, let’s imagine the case of adult X or child Y. Over the course of a meal (or in the minutes or hours that follow it), X or Y finds themselves covered with itchy red bumps (hives, pruritus) and notices that their lips are swollen (angioedema). At first, he or she does not understand what is happening. If these symptoms are accompanied by shortness of breath (dyspnea), wheezing (bronchospasm), or a high-pitched whine coming from the back of the throat (stridor), anaphylaxis is extremely likely. Later, when their lung function is being measured in the emergency room, the medical team may also observe a drop in oxygen levels (hypoxemia) and a decreased flow of air when the patient exhales. It’s important to remember that an asthma attack with bronchospasm triggered by a food allergy is actually a sign of anaphylaxis and should be treated with an injection of epinephrine, not with the bronchodilators used during a classic asthma attack brought on by airborne allergens.* The final symptom mentioned above—X’s or Y’s low blood pressure—will cause dizziness and could lead to a coma.




2: Two or more symptoms after exposure to a probable allergen:


a. Skin/mucosal tissue involvement (hives, pruritus or flushing, swollen lips-tongue-uvula).


b. Respiratory compromise (e.g., dyspnea, wheeze-bronchospasm, stridor, reduced peak expiratory flow (PEF), hypoxemia).


c. Reduced blood pressure (systolic blood pressure <90 mmHg) or onset of hypotension (decrease in systolic blood pressure greater than 30 percent from that person’s baseline).


d. Persistent gastrointestinal symptoms (abdominal pain, vomiting).





World Allergy Organization Anaphylaxis Guidance 2020


In the second situation presented above, Mr. or Mrs. X or child Y thinks they may have eaten something they are allergic to during the meal. This could happen if, for example, an allergic individual consumes packaged foods without checking the label beforehand, but it can also happen as a result of indirect contamination or contact with allergens present on another person’s body. This will be discussed in more detail later on.




3: Systolic blood pressure below 90 mmHg or a decrease greater than 30 percent from an adult’s baseline blood pressure after exposure to a known allergen. In children, systolic blood pressure may drop below 70 mmHg.





World Allergy Organization Anaphylaxis Guidance 2020


In this third scenario, Mr. or Mrs. X or child Y knows for certain that they have ingested a food they are allergic to.


There are certain early warning signs that will alert an allergic individual that their reaction is getting worse and prompt them to self-inject with epinephrine before calling 911. They may feel tingling in their hands or feet or notice a metallic taste in their mouth, their voice may sound hoarse, and they may experience nausea, vomiting, or a headache.


On the other hand, if these symptoms appear in a person who has never had these kinds of reactions beforehand, the first thing to do is lay them down in the recovery position and call 911. Most importantly, do not drive the person to the emergency room—wait for an ambulance and medical advice.




Important Emergency Information


Many of the cases described in this book involve anaphylaxis. Emergency treatment of this kind of reaction requires an intramuscular injection of epinephrine on the outer thigh and hospitalization for at least seven hours of monitoring. This is why people with known or diagnosed allergies should always carry an epinephrine auto-injector, commonly known as an EpiPen.





Allergy testing should never be undertaken during a pregnancy (out of precaution), an acute allergic reaction (to avoid making it worse), or while a person is taking antihistamines (they reduce the skin’s reactivity and could distort test results). Testing should also be at least four to six weeks after anaphylaxis (a shorter length of time risks a repeat episode). Skin prick tests, as they are known, are used only for immediate allergies. An allergy is diagnosed when there is an observed connection between the allergic events in the patient’s medical history and prick positivity. These tests are reliable, reproducible, and painless. The skin is pricked with a small needle and a drop of allergen is introduced without causing any bleeding. Fifteen to twenty minutes later, the test is read. A test is considered positive if a raised bump and redness have appeared where the allergen extract was deposited. Contrary to popular belief, skin prick tests for food allergies can be performed on babies as young as one month old. They can be used to test for respiratory allergies a little later when a child is around two and a half or three years old. The choice of which allergens to test will depend on the information provided during the initial patient interview.


Intradermal allergy tests (IDT) are small injections below the surface of the skin of progressively larger allergen concentrations (this is the same technique used for injecting tuberculin during a tuberculosis skin test). IDTs are normally only used for diagnosing drug or insect venom allergies and should be performed by a specialist in a medical facility.


When it comes to diagnosing a food allergy, tests called oral food challenges (OFC) can be extremely helpful. These tests have several objectives:




	Definitive diagnosis: identifying exactly which food allergen is causing problems for a patient is especially important when that patient has multiple allergies, which is a more and more frequent problem.


	Determine a patient’s reactivity threshold: oral food challenges will demonstrate whether an allergic individual can safely eat products containing traces of the allergen without or if they should avoid them completely. This threshold also helps allergists map out future oral immunotherapy treatment.


	Evaluate how well a patient is responding to treatment: after an initial oral food challenge, treatments like oral immunotherapy can begin. Oral immunotherapy (OIT) aims to train the body to accept the food allergen by reintroducing it into the patient’s diet little by little. Ideally, the patient will eventually be able to consume normal amounts of the food allergen on a regular basis. Oral food challenges may be given during the course of OIT to determine if treatment has been successful.







Oral immunotherapy is a food desensitization treatment recommended for children and young adults. An allergist may suggest starting OIT after an oral food challenge. Treatment follows a strict protocol and involves daily ingestion of small, slowly increasing amounts of the once forbidden food over the course of several months. Patients with a history of anaphylaxis are not eligible for oral immunotherapy and this treatment should never be attempted at home without medical advice. Regular consultations with an allergist for OFC monitoring will determine if the dose or length of time between doses should be adjusted. For the moment, oral immunotherapy is not offered for all food allergens and the majority of research has focused on its effectiveness for peanut and dairy allergies.





Drugs known as biologics that target IgE antibodies offer another useful allergy treatment, particularly for patients with multiple allergies and what we call cross-reactivities.*


People used to say that a person was allergic “to cats,” “to milk,” or “to eggs.” Over the years, diagnostic techniques and immunology research have improved, and we can now identify with far greater precision which allergens are responsible for a reaction. Some allergens, for instance, are sensitive to the way a certain food is cooked and digested. Knowing how a food allergen behaves when it is consumed raw or cooked is the kind of valuable information an allergist uses to set up an elimination diet.


To illustrate how important this highly specific knowledge of allergens can be, let’s take the case of people who are allergic to apples but can eat them cooked in a pie, applesauce, or jam with no problem at all. These people react to proteins in the PR-10 family (plant defense proteins) that are destroyed when the fruit is cooked. For them, eating those same apples raw would trigger itchy mouth or swelling of the lips. People with this allergy also often react to birch tree pollen in a cross-reactivity known as pollen-food allergy syndrome.


Researchers have also been able to pinpoint that there are two major allergens in egg whites that react to heat in completely different ways. Ovalbumin is destroyed during cooking, whereas ovomucoid is heat resistant. For people allergic to egg whites, this is an important distinction to be aware of!


As new allergens are discovered, each one is assigned a name in accordance with IUIS* nomenclature rules. This name consists of the first three letters of the genus, the first letter of the species, and a number indicating the order of discovery.


Here are a few examples:






	Birch tree pollen: Betv1 = Betula verrucosa 1 for the first allergen discovered.


	Peanuts: Arah1 = Arachis hypogea 1. This is followed by Arah2, Arah3, Arah8, and Arah9.


	Cats: Feld1 = Felis domesticus 1.








Allergens are also classified as either major or minor allergens. A major allergen, as you might imagine, is a protein that triggers allergic reactions in more than 50 percent of allergic individuals. A minor allergen, then, is one that concerns less than 50 percent of this population.


For example: the cat allergen Feld1 is a major allergen since more than 90 percent of people allergic to cats react to it. Feld2, on the other hand, is a minor allergen because it produces a reaction in less than 50 percent of people allergic to cats.


Non-IgE-mediated allergic contact dermatitis


In the following list, you’ll find what makes contact allergies different from the allergies discussed earlier in this chapter:




	There is a longer delay (at least forty-eight hours) between exposure to the allergen (cosmetics, industrial materials, etc.) and the first appearance of symptoms.


	The reaction follows an entirely different immunological mechanism.


	Specific IgE antibodies do not play a role in a contact dermatitis reaction and the individual experiencing symptoms is not necessarily atopic.


	Symptoms of contact dermatitis (a form of eczema) can range from dry, red patches that get worse with continued allergen contact to more severe cases with cysts and blisters, oozing, and bacterial infection.


	It is also important to remember that there is a difference between skin that is irritated by exposure to something (an ingredient in a cosmetic product, for example) and skin that is having an allergic reaction to a particular substance.





ALLERGY OR IRRITATION?
















	


	Irritation


	Allergy







	Tightness


	Yes


	No







	Tingling


	Yes


	No







	Burning


	Yes


	No







	Itching


	No


	Yes + +







	Redness


	Yes


	Yes







	Swelling


	Yes


	Yes







	Dry, flaky skin (desquamation)


	Yes


	Yes







	Small blisters


	No


	Yes







	Cracked skin


	Yes


	No








Allergy testing always begins with these very important questions: where, when, how, and with what?


So, with that in mind, remember this piece of advice: if you ever have these kinds of reactions to cosmetics or any other product, don’t just throw them in the trash. Instead, bring them to your doctor’s appointment, with the original packaging if possible.


Patch testing can help find out what is causing a case of contact dermatitis. First, your doctor will place small amounts of allergens on your skin and cover them with a patch. At a second appointment forty-eight to seventy-two hours later, he or she will look at which allergens produced a reaction. Patch tests can also be done with samples of personal products that the patient brings in (though this does depend on the item’s composition and pH). If traditional patch testing is not yielding clear results about what product is causing the skin issues, your doctor may propose repeated open application testing (ROAT).


Non-IgE-mediated food allergies


We saw earlier that most food allergies are IgE-mediated. There are, however, other forms of food allergies that affect the gastrointestinal tract and follow more complex non-IgE-mediated mechanisms. FPIES* is one example. Though first described in 1967, it was not until much later that scientists recognized it as an immune system issue. Another condition, eosinophilic esophagitis (EoE), first appeared in publications in 1981, but its exact mechanism is still not fully understood. What we do know is that milk proteins appear to have a unique ability to trigger non-IgE-mediated allergic reactions involving the skin (eczema) and/or digestive system, causing bloating, reflux, and chronic diarrhea that, if left untreated, causes severe weight loss.* We will discuss this in greater detail later.


Hives


Regardless of what causes them (an allergy or any number of other things), hives are always characterized by the temporary or chronic appearance of a red rash. This rash may also itch and resemble a stinging nettle rash with raised bumps. Hives are sometimes accompanied by swelling of the lips or eyelids.


The number of people with food allergies is constantly on the rise, and the triggers for these issues are becoming increasingly nuanced. Therefore, you should keep in mind what we discuss throughout the rest of this book about these new allergies and their unusual causes—this information could be helpful for you or someone you know in the future.






*Known as the Sampson Criteria.


*Dust mites, animals, pollen, mold.


*This happens when two different substances have a similar molecular structure.


*International Union of Immunological Societies.


*Food protein-induced enterocolitis syndrome.


*Failure to thrive.









CHAPTER 2


The Gut Microbiome, Dysbiosis, and Allergies


Our airways, skin, and gastrointestinal tract are populated by a variety of microorganisms that live in harmony with our bodies most of the time. But when these microorganisms are disrupted and thrown off balance, they rebel, and diseases like allergies and asthma rear their heads. Because of this, we have to take extra special care of these little creatures. In this chapter we will focus primarily on the gut microbiome (also referred to as “intestinal flora”) because it plays such an important role in allergy development. Before we do that, though, let’s go over a few things about gut health.


Bloating and gas that feels ready to escape if you move so much as an inch can make life unpleasant. You know the feeling: that sudden obligation to squeeze your cheeks together to keep anything from escaping during a work meeting, that little fart asking only to be released. Sometimes it’s able to make its way out discreetly. But other times it is accompanied by a soft and subtle sound, a kind of “pfiuut” that only a trained ear can detect. And sometimes it’s a sudden roar that makes your seat vibrate, unleashing hysterical laughter from everyone around you. And let’s not even talk about that moment in the elevator when, without too much noise, a pestilential odor suddenly seeps out and all of the passengers look around at each other silently wondering who is responsible.


Perhaps, from time to time, you’ve also experienced what feels like your stomach being ground into pieces, gut-twisting pain that bends you in half and nails you to your bed. When this happens, no antispasmodic worthy of its name is able to relieve your symptoms.


And then there’s the urgent need to run to the bathroom—how could I forget? The diarrhea that arrives unannounced, without an appointment, sneaking in to upset your plans for the day.


If that wasn’t distressing enough, there’s always the chance someone will ask you when your baby is due, when the truth is that last night’s dinner wreaked havoc on your gut microbiome and now your belly resembles a hot air balloon!


All of us have had to deal with at least one of these gut-related issues, and when these things happen, we always look for something to blame. We want to know what’s causing the problem. The first place to look when trying to get to the bottom of these burbling phenomena is your diet. Every hypothesis should be explored, and then the battle can begin.


Food intolerance and NCGS (non-celiac gluten sensitivity)


In my career as an allergist, I have met many people who are suffering and come to me because they don’t know where else to turn. These patients just want answers, and many of them want to believe that a food allergy is causing their problems because they’re at their wits’ end. Before coming to my office, many of them have already consulted a gastroenterologist with endoscopies and colonoscopies to prove it, but everything has come back normal. When this is the case, I know that with these patients I am not dealing with celiac disease or IBD*, both of which belong to the domain of gastroenterology.




Celiac disease and gluten intolerance have nothing to do with wheat allergy. Celiac is an autoimmune disease where the ingestion of gluten, a protein found in wheat, rye, barley, spelt, and Kamut, prompts the body to attack the villi of the small intestine. As a result of this damage, micronutrients are malabsorbed and symptoms like diarrhea, intense fatigue, bloating, and anemia may be observed. Diagnosis usually requires an intestinal biopsy and blood tests to measure levels of tissue transglutaminase IgA antibodies.





In adult patients, except for those suffering from irritable bowel syndrome (IBS), the problem is often due to an intolerance. My role is to explore the allergy side of things to make sure every other possibility has been ruled out.


If the allergy tests are negative, I then have to explain to the patient that there are a number of nonallergic pathologies that could be causing their symptoms. These include lactose intolerance, non-celiac gluten sensitivity, and FODMAP intolerance (fermentable oligo-, di-, monosaccharides, and polyols).


Lactose intolerance


Normally, the lactase enzyme allows the body to split milk sugar (lactose) into glucose and galactose, two monosaccharides that are easier for the digestive tract to absorb. A deficit of this enzyme can cause problems for some people because lactose becomes extremely difficult for them to digest. This can cause bloating, gas, and diarrhea after the ingestion of dairy products or processed foods containing milk. We now know that this phenomenon affects people of different ethnic backgrounds in different ways.




Lactose Intolerance by Population Group


Central Europe: 2%–20%


Mediterranean countries: 40%


African continent: 65%–75%


Asia: 90%





While lactose intolerance is not harmful in the majority of cases, its effects can be exacerbated if accompanied by other digestive disorders like gastroenteritis, colitis, celiac, or Crohn’s. Symptoms may also develop after a round of antibiotics or chemotherapy. Alactasia, sometimes referred to as “congenital lactose intolerance,” is a rare genetic disorder characterized by an almost complete absence of lactase activity from birth.


Non-celiac gluten sensitivity (NCGS)


The mechanism of non-celiac gluten sensitivity bears no resemblance to the mechanisms of wheat allergy or gluten intolerance (celiac disease). In fact, this condition is only diagnosed after these two other possibilities have been ruled out. NCGS causes symptoms like diarrhea, bloating, nausea, fatigue, and problems concentrating after gluten consumption. Everyone has his or her own gluten tolerance threshold, and in patients with NCGS, symptoms are triggered when this threshold is exceeded.


FODMAPs


This acronym stands for fermentable oligo-, di-, monosaccharides and polyols. The FODMAPs are short-chain carbohydrates found naturally in foods. In people sensitive to these carbohydrates, the FODMAPs are poorly or only partially digested by the small intestine. For these individuals, consuming FODMAPs can cause stomach discomfort, bloating, and altered bowel habits.
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