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Guideline for acute therapy and management of Anaphylaxis

Abstract: Anaphylaxis is the most severe form of an immediate-type allergy that can be fatal.
Because of the often dramatic start and clinical course of these responses, clinicians and patients
must have practical understanding of how to manage them. There must be a distinction made
between acute therapy modalities and general management suggestions for patients who have
experienced an allergic reaction. Acute care includes general procedures such as positioning,
inserting an intravenous catheter, calling for assistance, ensuring the patient's comfort, and
administering medication. Depending on the severity of the clinical symptomatology, the acute
therapy modalities are chosen. First and foremost, anaphylaxis must be diagnosed early and a
variety of differential diagnoses must be considered. The diagnosis is entirely clinical, and
laboratory testing are of no use in an emergency. In pharmacologic treatment, epinephrine is the
most important anti-anaphylactic medication. It should be administered intramuscularly first, with
intravenous administration being attempted only in the most severe cases or in the case of surgical
operations. Furthermore, glucocorticosteroids are used to avoid long-term or biphasic anaphylaxis;
nevertheless, they are ineffective in the acute scenario. Auto injectors for epinephrine can be used
by the patient. In mild anaphylactic reactions, histamine H1-antagonists are useful; if possible,
they should be given intravenously. In anaphylactic treatment, volume replenishment is critical. In
the beginning, crystalloids can be utilized, but in cases of severe shock, colloid volume
replacements must be employed. Patients experiencing an anaphylactic reaction should be
monitored for 4-10 hours, depending on the severity of their symptoms. It is critical to be aware
of or recognize high-risk patients, such as those with severe uncontrolled asthma or those who are
on -adrenergic blockade. Inhaled under-agonists can also be used for laryngeal edema when
bronchial symptoms are the focus. Prior to the administration of potentially anaphylaxis-inducing
medications (e.g. radiographic contrast media), the use of combination H1- and H2-antagonists
has been advocated for prophylaxis. Patients who have survived an anaphylactic reaction must be
extensively investigated, and an allergy diagnosis must be made based on the eliciting agent and
pathogenic mechanism. In the case of IgE-mediated anaphylaxis, allergen-specific immunotherapy
is available for some allergens and can be beneficial, as in the instance of insect venom
anaphylaxis. Patients should also be educated on the nature of anaphylaxis, the main eliciting
agents, and the principles of behavior and coping with the condition, including how to use
epinephrine autoinjectors and antianaphylactic medications. There have been produced
educational programs for anaphylaxis.
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Chapter -1

Introduction: Anaphylaxis is a life-threatening acute hypersensitivity reaction that is a common
medical emergency. It's a widespread, multi-system allergic reaction that's continuously evolving.
Anaphylaxis is often fatal if not treated, as it quickly progresses to respiratory collapse.
Anaphylactic reactions have traditionally been classified as IgE-mediated events, whereas
anaphylaxis reactions have been classified as IgE-independent events. These words have recently
been merged into a single anaphylactic diagnosis. Because the clinical condition and treatment for
each reaction are identical regardless of causality, this unified nomenclature is now the standard
vernacular. [1-3]

Because the number of meaningful studies on anaphylaxis treatment is so limited, many fields still
rely on empirical management, which is frequently based on pathophysiological thoughts.
Anaphylactic responses can come to a halt at any stage of symptomatology, but they can also
develop despite effective treatment. Because of this unpredictability, evaluating the efficacy of
therapeutic interventions is difficult. The effectiveness of specific measures cannot be determined
based on observations of a single case. However, it is clear that patients who developed
anaphylaxis as a result of an insect sting did not receive proper follow-up care [4, 5]. The fact that
basic patient care is inadequate emphasizes the necessity for additional study as well as the
significance of the current guideline.

This guideline is for all doctors and other medical professionals who are involved in the immediate
care, diagnosis, and counseling of anaphylactic patients.

1 Daffodil International University



Objectives :

Discuss the most recent definition of anaphylaxis . To figure out how common anaphylaxis is . The
goal of this paper is to discuss the clinical aspects of anaphylaxis. Recognize the most common
inciting sources in anaphylaxis etiology. Explain the role of IgE-mediated immunity in the
pathophysiology of anaphylaxis. Write a summary of the clinical criteria used to assess
anaphylaxis. Emphasize the need of strengthening care coordination among members of the inter
professional team to enhance anaphylactic patient outcomes. Review biphasic anaphylactic events
Compile a list of relevant ED discharge materials. Plan for effective anaphylactic therapy.
Understand the symptoms and indications of anaphylaxis. Identify gaps in anaphylaxis diagnosis
and management. Learn about food allergy testing and how to use them. Understand and be able
to show how to use an epipen. Plan for effective anaphylaxis therapy. Explain how to manage and
follow up on anaphylaxis in outpatient settings. Identify anaphylaxis patients who should be
monitored after their symptoms have subsided. | got a chance to browse inside the shock box and
practice drawing up adrenaline. List seven drugs used to treat anaphylaxis and their dosages in
Anaphylaxis. Anaphylaxis is suspected based on the identity discovery. Learn about the causes,
symptoms, and clinical manifestations of anaphylaxis. Demonstrate a safe response to a patient
who has anaphylaxis. Understand how to diagnose and treat a patient who is experiencing life-
threatening Anaphylaxis. Understand the decisive management and referral choices for an

Anaphylaxis patient.
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Chapter -2

Epidemiology of Anaphylaxis

The non-uniform ICD-10 coding terms of anaphylaxis are a limitation of data on the epidemiology
of anaphylaxis. Anaphylaxis is included in a number of ICD-10 code phrases. Furthermore,
anaphylaxis is defined in a variety of ways around the world [6].

The actual prevalence and incidence of anaphylaxis in the general population and across various
age groups is unknown. Anaphylaxis caused by insect stings is estimated to affect 1 to 3 percent
of people. [7-8]

According to retrospective research, up to 1% of patients who present to a maximum-care
hospital's emergency department have an anaphylactic reaction [9]. Anaphylaxis-related deaths are
estimated to be one to three per million people each year [10].

On the epidemiology of anaphylaxis, there are recent research from the United States, the United
Kingdom, and Australia. They report anaphylaxis rates ranging from 7 to 50 per 100,000 per year
[11-13]. Foods are the most common triggers of anaphylaxis in children, according to data from
various countries throughout the world (Tab-1) [14]. Insect poison and medications are the most
common triggers in adults around the world. Boys are more likely than girls to develop anaphylaxis
throughout childhood, with gender distribution adaptation occurring after puberty [15].

3 Daffodil International University



Table -1

Elicitor Children Adults
Food 58% 16%
Insect Venoms 24% 55%
Drug 8% 21%

Pathophysiology of Anaphylaxis

The symptoms of anaphylactic reactions are caused by the release of various mediators from mast
cells and basophil granulocytes (e.g. histamine, prostaglandins, leukotrienes, tryptase, platelet-
activating factor, cytokines, chemokines) [16—18], but the individual significance of each of these
is not assessed in detail. Histamine, on the other hand, is widely believed to have a key role in
anaphylactic reactions.

Many of these mediators are thought to be involved in anaphylactic pathophysiology. Histamine
enhances vascular permeability, heart rate, cardiac contraction, and glandular secretion through
stimulating vasodilation. Bronchoconstrictor, pulmonary and coronary vasoconstrictor, and
peripheral vasodilator, prostaglandin D2 Bronchoconstriction, increased vascular permeability,
and airway remodeling are all caused by leukotrienes. PAF is a bronchoconstrictor that also
increases vascular permeability. TNF- stimulates neutrophils, attracts other effector cells, and
boosts the production of chemokines [19].

These overlapping and synergistic physiological effects contribute to the overall pathophysiology
of anaphylaxis, which can manifest as urticaria, angioedema, bronchospasm, and other respiratory
symptoms, hypotension, syncope, and other cardiovascular symptoms, as well as nausea,
cramping, and other gastrointestinal symptoms. Anaphylaxis can be biphasic or last for a long
time"[20]
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Anaphylactic Reaction A/Y,—.X Y. bt

of mast cell or basophil

’»52% —_—

Antigen/ /
Allergen B-cell / /

Antigen triggers production of IgE antidodies

Subsequent exposure
to the same antigen

Antigen bridges the gap

between two antibody molecules,
degranulation of the cell and release
of histamine and other mediators

Histamine increases the permeability
and distension of blood capillaries

Sign & Symptoms of Anaphylaxis

Signs and symptoms of

anaphylaxis
Swelling of the conjunctiva_ L . Central nervous sysem
: - lightheadedness

-loss of consciousness

Runny nose >t g - confusion

- headache
Swelling of lips, / - anxiety
tongue and/or throat
Respirtory

- shortness of breath

Heart and vasculature .
- wheezes or stridor

- fast or slow heart rate

- low blood pressue - loarseness
- pain with swallowing
Skin - - cough
- hives ) )
- itchiness Gastrointestinal
- flushing - crampy abdominal
pain
. - diarrhea
Pevic pain - vomiting

Loss of
bladder control

All of these symptoms aren't always present at the same time in a patient.
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There are numerous types of reactions that could happen:

Uniphasic - these appear suddenly and the symptoms quickly worsen, but once treated, the
symptoms disappear and do not reappear.[21]

Bi-phasic reactions are characterized by mild or severe symptoms at first, followed by a period of
no symptoms, followed by an increase in symptoms such as breathing and blood pressure
difficulties. The majority of biphasic reactions take place within hours of the initial reaction,
however they might occasionally take longer . A biphasic reaction has been documented to occur
up to 72 hours following the initial reaction on very rare occasions.[21]

Prolonged anaphylaxis might linger for many days and necessitate hospitalization for a period of
time.[21]

The severity of anaphylaxis is graded from I to 1V, depending on the severity of the clinical
symptoms (Tab.2) [22-23]

Table-2
Grade Skin Abdomen Airways Cardiovascular
System
l. Urticaria _ _ _
Angioedema
Itch Flush
. Urticaria Cramps of Hoarseness >20 beats per minute
Angioedema Nausea Dyspnea tachycardia
Itch Flush Rhinorrhea
(> 20 mm Hg syst.)
hypertension Arrhythmia
1. Urticaria Defecation Edema of the Schock
Angioedema Vomiting larynx
Itch Flush Cyanosis of the
Bronchospasm
V. Urticaria Defecation Respiratory failure Arrest of the heart
Angioedema Vomiting
Itch Flush
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Chapter -3

Allergens & triggers

Anaphylaxis can be triggered by nearly any foreign material. [29] Venom from insect bites or
stings, meals, and medications are all common causes. [18] In children and young people, food is
the most prevalent trigger, although in older adults, drugs and insect bites and stings are more
common. [24] Physical factors, biological substances such as semen and latex, hormonal changes,
dietary additives such as monosodium glutamate and food colors, and topical drugs are some of
the less common reasons. [28] Physical variables like exercise (also known as exercise-induced
anaphylaxis) and temperature (hot or cold) can operate as triggers by directly affecting mast cells.
[24] Exercise-related events are typically linked to cofactors such as the consumption of certain
meals. [26][30] or by taking a nonsteroidal anti-inflammatory drug (NSAID). Neuromuscular
blocking drugs, antibiotics, and latex are the most common causes of anesthetic complications.
[31] In 32-50 percent of instances, the etiology is unknown, which is referred to as "idiopathic
anaphylaxis.” [23] Six vaccines are known to cause anaphylaxis (MMR, varicella, influenza,

hepatitis B, tetanus, and meningococcal), and HPV may also cause anaphylaxis. [33]

Food

Many foods can cause anaphylaxis, which can happen even after the first known ingestion. [18]
The most common triggering meals differ from country to country. In Western cultures, the most
common causes are ingestion or exposure to peanuts, wheat, nuts, certain types of seafood such as
shellfish, milk, and eggs. [24] [27] Sesame seeds are common in the Middle East, while rice and
chickpeas are prominent allergy triggers in Asia. [24] Although severe cases are primarily
triggered by eating the allergen,[8] some persons have a strong reaction simply by coming into
contact with it. Allergies can be overcome by children. By the age of 16, 80 percent of children
with anaphylactic reactions to milk or eggs, and 20% of children with isolated anaphylactic
reactions to peanuts, can tolerate these foods. [29]
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Medicine

Anaphylaxis can be triggered by any medicine. -lactam antibiotics (such as penicillin) are the most
common, followed by aspirin and NSAIDs. [27] [34] Other drugs have been linked to fewer cases.
Anaphylactic reactions to NSAIDs are either agent specific or occur among those that are
structurally related, which means that people who are allergic to one NSAID can usually tolerate
another or a combination of NSAIDs. [35] Chemotherapy, vaccinations, protamine, and herbal
treatments are some of the most common causes. [3] Some drugs, such as vancomycin, morphine,
and x-ray contrast, cause anaphylaxis by causing mast cell degranulation. [18]

The frequency of a reaction to an agent is determined in part by the frequency with which it is used
and in part by its intrinsic qualities. [36] Anaphylaxis to penicillin or cephalosporins develops only
after the antibiotic binds to proteins inside the body, with some agents adhering more readily than
others. Anaphylaxis to penicillin occurs in per 2,000 to 10,000 courses of treatment, with fewer
than one in every 50,000 courses resulting in death. Anaphylaxis to aspirin and NSAIDs affects
roughly one person out of every 50,000. If someone has had a penicillin reaction, the chance of
having a reaction to cephalosporins is higher, but still less than one in 1,000. [26] The older
radiocontrast agents caused reactions in 1% of cases, while the current reduced osmolar agents
induce reactions in 0.04 percent. [36]

Venom

Hymenoptera (ants, bees, and wasps) and Triatominae (kissing bugs) venom can trigger
anaphylaxis in persons who are allergic to it. [25] [37-38] Previous systemic reactions that are
more than a local reaction near the sting site are a risk factor for future anaphylaxis; nevertheless,
half of fatalities have never had a systemic reaction. [39]

Risk factors of Anaphylaxis

The risk of severe anaphylaxis might be increased by certain endogenous or external variables.
Advanced age, significant cardiovascular disease, (inadequately treated) bronchial asthma, use of
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certain medicines that enhance mast cell activation or leukotriene secretion (such as NSAID), and
mastocytosis are all risk factors of this type (Fig. 1), which are independent of the elicitor. [40-

41].
Figure-1
Risk factors for anaphylactic reactions
Augmentation Concomitant Other factors
factors diseases

 Physical exertion « Bronchial asthma « Certain allergens

« Infections « Cardiovascular disease (type and amount)

« Mental stress - Mastocytosis - Age

« Drugs™® « Thyroid disease » Male sex

- Alcohol - Degree of sensitizatiion
 Level of sIgE

*Beta-blockers and ACE inhibitors may increase the severity of anaphylaxis

A number of case reports and case series [42-44], as well as two case control studies on anaphylaxis
frequency and severity after administration of radiographic contrast media [45,46], support the
theory that taking beta-adrenoceptor antagonists (beta-blockers) increases the risk of severe
anaphylaxis.The use of beta-adrenoceptor antagonists is linked to a higher incidence of severe
anaphylaxis [40]

There have been reports of food-induced anaphylaxis, with allergic bronchial asthma being a key
risk factor [47]. Finally, the elicitor may be a risk factor in and of itself—primary sensitization to
peanut or fish, both highly potent allergens, has been shown to be a risk factor for severe reactions
[48]
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Chapter -4

Diagnosis and important differential diagnosis

Anaphylaxis can be difficult to diagnose since the clinical symptoms are not always consistent.
Various acute reactions, such as other forms of isolated urticaria, bronchial obstruction, vomiting,
nausea, diarrhea, agitation, loss of consciousness, cardiac arrhythmia, and/or cardiac arrest, must
be distinguished from anaphylactic symptoms. Bellow lists relevant differential diagnoses.
Following adequate initial treatment, measuring mediators in the blood, particularly serum
tryptase, is beneficial—ideally 1-3 hours after the onset of anaphylaxis and, if possible, in
comparison to basal serum tryptase. Tryptase can be measured retrospectively, even after death,
but it is not always increased [41, 49, 50].

Cardiovascular Diseases —
» Cardiogenic shock
» Cardiac arrhythmia
» Vasovagal syncope
» Hypertensive emergency
> A pulmonary embolism is a type of blood clot that forms in the lungs

» Myocardial infarction (myocardial infarction) is a type of heart attack that occurs
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Endocrinological diseases —
» Pheochromocytoma
» Thyrotoxi crisis
» Carcinoid syndrome

» Hypoglycemia (low blood sugar)

Psychiatric disorders —

» Anxiety/panic attacks

> Dissociative disturbances and conversion disorders

» Hyperventilation syndrome

» Mental illnesses
» Mental illnesses (Miinchhausen syndrome)

» Somatoform abnormalities (for example, psychogenic dyspnea and "voice cord
dysfunction™)

> Epilepsy is a condition that affects people.

Respiratory Diseases —

» Status asthmaticus (acute severe asthma with no other organ involvement)

» Acute obstructive tracheitis
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» Obstruction of the trachea/bronchi (e.g. foreign objects)

Skin Diseases —

» Urticaria and angioedema, both hereditary and acquired

Medicinal Substances —

» Ethanol

» Histaminosis is a type of histaminosis that occurs
» Opioids are a type of opioid (morphine)

» Histaminosis (e.g., scombroid poisoning)

» Hoigne-Syndrome is a kind of Hoigné-Syndrome.

The following symptoms were identified as being particularly important for the diagnosis of
anaphylaxis at a consensus meeting [6]:

e Rapid onset respiratory symptoms (e.g. dyspnea, wheeze, cough, stridor) or a sudden blood
pressure drop or clinical manifestations thereof (e.g. collapse, tachycardia, incontinence)
or a sudden blood pressure drop or clinical manifestations thereof (e.g. collapse,
tachycardia, incontinence) or a sudden blood pressure drop or clinical manifestations
thereof (e.g. collapse, tachy cardia, incontinence )

e Hypotension after coming into contact with a known allergy or another anaphylactic
trigger.
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The pharmacology of the most major medications used to treat anaphylaxis

The following drugs have been shown to be useful in particular pharmacotherapy:

Vasoactive substances

Adrenaline: The most significant medicine in the acute treatment of anaphylaxis (epinephrine).
[51-52] .Adrenaline antagonizes all of the key pathomechanisms of allergy by vasoconstriction,
vascular permeability reduction, bronchodilation, edema reduction, and positive inotropy in the
heart by activating - and -adrenergic receptors. It has the quickest onset of effect of all anaphylactic
medications when given intravenously.

Immediate intramuscular administration of 0.3 to 0.5 mg adrenaline (body weight range 30 to 50
kg) to the outer upper thigh is the medication therapy of choice in a patient who does not require
resuscitation. The risk of serious cardiac side effects is significantly decreased when compared to
intravenous administration. In the event that there is no response, the injection can be repeated
every 5-10 minutes, depending on the side effects.

Because of poor absorption, which results in a delayed beginning of effect, subcutaneous injection
of adrenaline is no longer indicated.

If the patient is unstable or during resuscitation, i.e. in case of respiratory and/or circulatory arrest,
adrenaline should be applied intravenously [53]. For this, a dilution of 1 mg adrenaline in 10 ml
NaCl 0.9 %, i.e. a solution of 0.1 mg/ml is administered, depending on effects and side effects,
under continuous control of circulatory parameters. A continuous infusion of approx. 0.05-1
pg/kg/minute is equally effective. Control of pulse and blood pressure is mandatory. In patients
receiving treatment with B-adrenoreceptor antagonists and not responding to the repeated injection
of adrenaline or other vasoactive substances (see below), administration of glucagon is
recommended [54]. Glucagon, however, only has an effect on cardiac symptoms. Glucagon, on
the other hand, solely affects heart symptoms.
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In the case of laryngeal edema and bronchospasm, further inhalation of adrenaline following
intramuscular administration is useful. Adrenaline (e.g. 2 ml of 1 mg/ml) delivered with oxygen
through a nebulizer and breathing mask is recommended for this purpose. Inhaled adrenaline
cannot take the place of parenteral administration.[55]

Additional administration of an inhalative -adreno-receptor agonist, such as salbutamol or
terbutaline, at a dose of 2—4 puffs, is beneficial in the case of predominantly bronchial blockage.
When employing an aerosol spray, a spacer device should be employed to optimize the efficacy of
inhalation.[57]

Treatment failure or negative effects might occur even when adrenaline is used properly. Because
an increase in cardiac output leads to increased oxygen consumption and can be arrhythmogenic,
intravenous adrenaline can trigger angina pectoris or a myocardial infarction in people with
coronary heart disease. Adrenaline has no absolute contraindication in the case of severe life-
threatening anaphylaxis. In individuals with pre-existing heart disease, however, the indication
should be carefully examined.[56,58]

Other vasoactive substances

In the emergency room, emergency physicians employ dopamine, noradrenaline, and vasopressin,
as well as cardiopulmonary motoring in intensive care patients.

Dopamine

Dopamine, which acts on alpha- and beta-adrenoceptors and has a short half-life [59, 60], is no
longer used in emergency and intensive care medicine since it can elicit undesired tachycardia and
is markedly less effective in stabilizing blood pressure than adrenaline or noradrenaline, which can
be well titrated with syringe drivers.
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Noradrenaline

Noradrenaline has a lesser stimulatory potency at the beta2-adrenoceptor than adrenaline and so
has a poorer bronchodilatory action at therapeutic levels. As a result, it has the primary effect of
increasing peripheral resistance and systolic blood pressure. It has a minor effect on the lungs.
When volume replacement and adrenaline are insufficient, noradrenaline is employed [52, 62,63].
It should only be used as a continuous intravenous infusion under strict blood pressure and pulse
monitoring because of its significant vasoconstrictive effects. The dosage ranges from 0.02-0.15
g/kg every minute.

Vasopressin

Anesthesiologists [62] have described the use of vasopressin in the treatment of severe
hypotension.Vasopressin has been used successfully in volume- and catecholamine-refractory

shock, according to individual accounts. This is not an evidence-based treatment; it is used only in
the most severe cases of chronic shock when volume and other catecholamines have failed to
relieve the symptoms. For children, there was no evidence of an influence on mortality or the
length of time spent in critical care. The dosage ranges from 0.01 and 0.03 international units (1U)
per minute .

Oxygen

When there are obvious cardiovascular or pulmonary symptoms, oxygen should be administered
through a breathing mask, preferably a non-rebreather mask. It is recommended that high-flow
oxygen (100 percent) be administered. It may be beneficial to use a laryngeal mask or tube.
Tracheal intubation by an experienced physician (typically an emergency physician or anesthetist)
is only required in rare cases. The reader is directed to the S1 prehospital airway management
guidelines, which provide an algorithm that explains both the indication for and the execution of
invasive prehospital airway care (Fig. 2; [55]).
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Figure-2

Respiratory failure

Algorithm
Bolus event

Are

No invasive measures Yes
needed?
Is
anesthesia
A 4 needed? v
0, administration es
Open airways if needed
Airway devices if needed No [ Preoxygenation
Non-i . ilati Selection of
on-invasive ventilation anesthesia method
if needed
. L Prospect
In stridor/spasticity: No Yes
nebulized salbutamol/adrenaline of successful
intubation?
Unsuccessful .
EGA (< two attempts) [ a Video-assisted ETI
Children: laryngeal mask (= two attempts)
Mask ventilation Mask ventilation
Not in children
Children: pharyngeal tube]
Cricothyrotomy
Successful Successful Successful Successful
h 4 h 4 \ 4 \ 4
Respiratory monitoring Ventilatory monitoring
Pulse oximetry, capnography if needed Pulse oximetry and capnography

The resultant relative hypovolemia caused by vasodilation and capillary leakage [64] is a
fundamental pathophysiologic component of anaphylaxis. As a result, volume therapy can only be
employed in conjunction with adrenaline therapy's important mast cell stabilizing and
vasoconstrictor effects [65-67]. A large-lumen intravenous catheter is the only way to achieve this.
Intraosseous access should be acquired if an intravenous injection is not possible. In adults,
anaphylactic shock necessitates the fast delivery of a large volume: 1-3 liters of balanced
electrolyte solution, depending on the reaction. In children, 20 ml/kg BW is first given by hand as
quickly as feasible. Following re-evaluation, repeated 20 ml/kg boluses are given until
hemodynamic stabilization is achieved.
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Despite their beneficial hemodynamic effects, gelatin and dextran solutions should not be utilized
in anaphylaxis due to their histamine-releasing potency and risk of triggering anaphylaxis (e.g.,
dextran without pretreatment with lo w molecular hapten-dextran) [69].

The European Medicines Agency (EMA) recently concluded that hydroxyethyl starch (HES)
preparations are contraindicated in critically unwell patients [69-71]. The guideline group is
hesitant to issue recommendations because of a paucity of relevant material.

Antihistamines (histamine H1-receptor antagonists)

Histamine's central role as a mediator of allergic reactions, as well as the effect of histamine H1-
receptor antagonists in acute urticaria or rhinoconjunctivitis, is undeniable; nevertheless, their
effects on circulation and bronchoconstriction have yet to be established [72]. Antihistamines take
longer to take effect than adrenaline, but they have a strong benefit—risk ratio and a broad
therapeutic window. It's reasonable to expect that there will be an effect on allergic reactions.
Antihistamines should be provided in all anaphylactic reactions to counteract the effects of
histamine as soon as possible once essential functions have been stabilized.

Only the first-generation histamine H1-receptor antagonists dimetindene (0.1 mg/kg BW) and
clemastine (0.05 mg/kg BW), with their well-known sedative side effects, are available for
intravenous administration in the immediate treatment of anaphylaxis. Antihistamines can cause
antimuscarinic effects such as tachycardia, mouth dryness, intestinal atony, urine retention,
elevated intraocular pressure, glaucoma attack, and paradoxical states of arousal at larger doses
[73]. As a result, these signs and symptoms must be considered.

Second-generation histamine H1-antagonists are not yet approved for the treatment of anaphylaxis
and are not available for intravenous injection; however, the newer, more selective histamine H1-
antagonists are frequently recommended as an oral treatment because they have shown rapid onset
of action in placebo-controlled skin test studies [72]. When it comes to oral antihistamines, the
maximum permitted dose is usually the best option. Higher doses (up to four times the allowed
single dose) can be administered in particular situations, according to the expert panel, as indicated
in the treatment of chronic urticaria [74]. More research with novel H1-receptor antagonists for

17 Daffodil International University



anaphylaxis treatment is urgently needed. Intravenous formulations of contemporary non-sedating
H1-antihistamines, in particular, would be desired.

There isn't much evidence that histamine H2-receptor antagonists help in acute anaphylactic
events. In one trial, the addition of ranitidine to histamine H1-receptor antagonists alone in the
treatment of allergic reactions resulted in a reduction in cutaneous symptoms [75]. Although the
effect was not tested independently from other treatments, there is more evidence for the avoidance
of allergic events by adding histamine H2-receptor antagonists [76-78]. It is possible to utilize
histamine H1- and H2-receptor antagonists together [79].

Glucocorticoids

Because of their late start of action, glucocorticoids have a secondary role in the acute phase of
anaphylaxis [82].

For this indication, there have been no systematic clinical trials. In the treatment of asthma, however,
glucocorticoids are useful. Review publications [81-82] suggest that very large dosages of glucocorticoids
(in humans, 500—1000 mg, regardless of potency) have a non-specific membrane-stabilizing impact
within 10-30 minutes of administration. Glucocorticoids can be given orally in syrup form or rectally in
suppository form in the absence of intravenous access, especially in small children (e.g., prednisolone
suppositories or rectal enemas) at a dose of 2 mg/kg.

Treatment with glucocorticoids should be used only after essential functions have been stabilized and
emergency life-saving measures have been taken, such as oxygen, intramuscular adrenaline, or volume
substitution!

18 Daffodil International University



Chapter -5

Treatment

Anaphylaxis must be treated quickly and symptomatically. A schematic depicting the treatment
stages for physicians and the emergency team has been published and is being updated in the
development of this guideline ( Fig.3) [83].

Figure-3

Anaphylaxis
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Prescribe emergency set, Instruct in adrenaline autoinjector use, refer

D |SCh a rge to allergist for further diagnosis and treatment

If feasible, further allergen exposure should be avoided at first. In some cases (such as intravenous
infusion), this can be accomplished quickly. Due to the minimal therapeutic efficacy and risk of
losing time for more crucial measures, applying a tourniquet and/or injecting epinephrine
subcutaneously around a local allergen depot (e.g., a wasp sting or injection site of particular
immunotherapy) is no longer suggested. To ensure sufficient medical care, more aid should be
requested. In his or her practice, every physician should have emergency equipment for the
treatment of anaphylactic responses ( Tab.3). It's best to take a collaborative strategy that allows
you to delegate procedures.
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Table -3

Emergency equipment for treatment of anaphylactic reactions [85]

Blood pressure monitor and stethoscope

Mask/nasal cannula for oxygen

Intubation equipment, Guedel-tube, bag valve mask, suction unit

Adrenaline is a substance that can be injected.

Intravenous infusion of H1 antihistamines

Infusion solutions (0.9 percent NaCl solution, electrolytes/colloids in a balanced ratio)
Intravenous injections of glucocorticoids

Bronchiodilator (adrenoreceptor agonist for inhalation or intravenous injection that acts
quickly)

External automatic defibrillator (optional)

Pulse oximeter is a device that measures the amount of oxygen in the blood (optional)

First, take a fast history and perform a basic physical examination (Fig.3). This includes the
following [84]:

e Vital signs examination (spontaneous movements and breathing)

e Pulse and blood pressure readings (strength, frequency, regularity)

e Breathing assessment (dyspnea on speaking, inspiratory or expiratory stridor, wheezing,

optional: auscultation, measurement of the peak flow using a mechanical peak flow meter,
pulse oximetry ),
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e Visible skin and mucous membranes are examined.

e Questioning for further problems (e.g. nausea, need to vomit, headache, sternal pressure,
visual disruption, pruritus, etc.).

e Trying to figure out if there are any allergies.

Possible alert values for vital parameters are described in (Tab.4) In the course of acute
management, these examinations should be done on a frequent basis. [85]

Table -4
Age-related alarm | lyear 1 to 5 years 6 to 14 years > 14 years old
thresholds maximum
Pulse rate  (per >160 >130 >120 >110
minute)
Blood pressure is a <50 <60 <60 <70
measurement of the
amount of pressure
(systolic, mmHg)
(min)  Respiratory >40 >35 >30 >25
rate
Saturation of <92 <92 <92 <92
Oxygen ( percent)

Smaller youngsters can be inspected first in their parents' arms. To enable for proper inspection
and treatment, it is necessary to calm both the youngster and the parents. Inspection of the mouth
or auscultation of the heart may be difficult or impossible when the youngster is fidgety. The use
of a spatula can irritate the airway, which should be avoided. Prolonged expiration, in- or
expiratory stridor, wheezing, salivation, thoracic wall retraction, and nasal alae constriction should
all be checked for as symptoms of airway blockage.
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Severity assessment

The severity of the anaphylaxis should be assessed based on the examination, and the most
dangerous anaphylactic symptom should be determined (Fig.3)[83] Anaphylaxis' most life-
threatening symptom should be addressed first. This could result in one of six scenarios:

Anaphylaxis in the presence of cardiac or circulatory arrest (anaphylaxis grade 1V)

e Anaphylaxis with a prominent cardiac and circulatory reaction (grade I1/111 anaphylaxis)
e Anaphylaxis with upper airway obstruction (anaphylaxis grade I1/111)

e Anaphylaxis with lower airway obstruction (anaphylaxis grade I1/111)

e Anaphylaxis with gastrointestinal involvement is the most common type of anaphylaxis
(anaphylaxis grade I1)

e Anaphylaxis with broad systemic cutaneous signs and subjective symptoms (anaphylaxis
grade I).

Positioning

The patient should be positioned according to their symptoms right after the evaluation. The
fundamental strategies are horizontal positioning and avoiding further physical activity (walking
or attempting to sit up). The location can be changed depending on the situation. Getting up and
doing strenuous activity should be avoided due to the risk of anaphylaxis worsening (as with co-
factors). The recovery position is preferred when consciousness is disturbed, particularly in a
preclinical scenario. The patient may be placed in the Trendelenburg position to improve their
hemodynamic status (elevated legs). A (half) sitting position is better in cases where respiratory
symptoms are prominent. Actions should not be forced in the handling of children in order to
prevent worsening their anguish.

23 Daffodil International University



With cardiac or circulatory arrest, anaphylaxis can occur

Adults should begin cardiopulmonary resuscitation with chest compressions and mouth-to-mouth
breathing at a ratio of 30:2 (compressions:breaths). In children, resuscitation is started according
to the current European Resuscitation Council (ERC) recommendations, which include five initial
breaths followed by two breaths every 15 chest compressions. In the instance of ventricular
fibrillation, an automatic defibrillator should be employed, and early defibrillation should be
administered. Further pharmacological treatment will necessitate the use of an intravenous or
intraosseous catheter. The medicine of choice is adrenaline (intravenous or intraosseous) at a dose
of 1 mg in adults or 0.01 mg/kg in children, which is given in 3-5 minute intervals until
spontaneous circulation is stabilized [56,58]. Bag-valve-mask ventilation with 100% oxygen is
sufficient for sufficient oxygenation in emergency treatment. Supraglottic airway devices are
utilized if optimization measures (head positioning, Guedel tube, two-person technique) are
unsuccessful in the case of mask ventilation issues. Laryngeal masks and tubes can be used by
people of all ages. In tiny children, a pharyngeal tube can be used instead; breathing is induced by
a nasal tube (tube length = tip of nose—ear tragus) while the mouth and other nostrils are kept
closed. The ultimate approach of airway management is endotracheal intubation. In the case of
sufficient knowledge, this can also be done as a first step. Endotracheal intubation should only be
conducted by experienced personnel [55,86], regardless of age group.

According to the pathophysiology of anaphylaxis, it is critical to correct for the underlying volume
shortage by using forced volume replacement. It is suggested that you be transferred to an intensive
care unit as soon as possible and treated there (Table 5).

Table-5

Pediatric, adolescent, and adult pharmacotherapy in intensive care settings
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Substance | Application | 15 kg (body | 15-30 kg body | 30-60 kg > 60 kg body
Procedure | weight) weight body weight
weight
1 bolus (from 1 (from 1 mg/10 0.05-0.1 0.05-0.1 ml/kg
Adrenaline | intravenous | mg/10 ml) ml) 0.1 ml/kg ml/kg bw bw (from 1
0.1 ml/kg bw bw 1 (from1 mg/10 ml) 1
1 mg/10 ml) 1
Infusions on 0.05-1.0 0.05-1.0 g/kg 0.05-1.0 0.05-1.0 g/kg
Adrenaline | a g/kg per per minute g/kg per per minute
continuous minute minute
basis
Using a two two milliliters two two milliliters
Adrenaline nebulizer, milliliters milliliters
inhaled
Dimetindene | one milliliter 3-2 mi Four 1 ml/10 kg bw
ntravenous -
milliliter =8 mi3
Prednisolone 50 100 milligrams | 250 Between 250
Intravenous milligrams milligrams | and 1000 mg
Terbutalin Inhaled Per spacer,2 | Per  spacer,2 | 2-4 puffs per | 2-4 puffs per
Salbutamol puffs DA puffs DA spacer  of | spacer of DA
DA
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Repoterol Infusions on | 0,1 micro | 0,1 micro gram | 0,1  micro | 0,1 micro gram
a gram /kg/min | /kg/min gram /kg/min
continuous /kg/min
basis

Volume 20 ml/kg | 20 ml/kg body | 10-20 ml/kg | 10-20  ml/kg
bolus (0.9 body weight | weight body weight | body weight
percent
NaCl

Volume 1-2 ml per|1-2 ml per|1-2 ml per|1-2 ml per
Infusion kilogram per | kilogram  per | kilogram per | kilogram  per

minute minute minute minute

Oxygen 2 I/min — 10 | 5-12 liters per | 5-12 liters | 5-12 liters per
Inhaled I/min minute per minute | minute

Anaphylaxis with a cardiovascular response as the main symptom

An intramuscular (body weight-adjusted) injection of adrenaline is indicated as an emergency
measure, especially if an intravenous catheter is not available (Fig 3; Table 5). In this case, the
usage of adrenaline auto-injectors for layman administration may be useful due to their ease of
use. Auto-injectors with standardized doses of 0.15 mg, 0.3 mg, or 0.5 mg are realistic single doses
for delivery. The intramuscular injection might be repeated after 5-10 minutes if the reaction is
insufficient.
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The goal of oxygen delivery is to increase the inspired oxygen fraction (FiO2) to >0.5. With a non-
rebreather oxygen mask, this is conceivable. Nasal tubes do not substantially raise FiO2.

VVomiting should be predicted in all cases of diminished consciousness. This must be taken into
account when situating the patient. The Esmarch (jaw thrust) maneuver should be used to open the
mouth and check for vomited material or foreign things (e.g., dental prostheses). It's beneficial to
have a working suction device.

Further treatment will necessitate the use of an intravenous catheter (Table 5). In the event that
this is not achievable, an intraosseous catheter is recommended. The main goal of treatment is to
compensate for the loss of relative volume. A volume bolus of a crystalloid solution (balanced
electrolyte solution) over 5 minutes is necessary for forced volume replacement. Adults receive
500-1000 ml, whereas children receive a volume bolus of 20 ml/kg at first. A large-lumen
indwelling venous catheter (at least 18 gauge) or numerous catheters are required for a flow rate
of this size.

In cases of prolonged or life-threatening shock, fractionated intravenous/intraosseous or
intramuscular adrenaline injection or a continuous drip of adrenaline is recommended. After vital
functions have been stabilized and i.m. adrenaline has been administered, antiallergic medicines
such as histamine H1-receptor antagonists (note: antimuscarinic side effects of sedating
anthistamines!) or glucocorticoids should be utilized (Table 5). In these circumstances, continuous
blood pressure and pulse monitoring is recommended. Other sympathomimetic medications, such
as noradrenaline, or a continuous infusion starting with pumps under continuous monitoring, may
be utilized with enough knowledge.

Anaphylaxis with upper airway obstruction

This condition is marked by clinically noticeable enlargement in the area of the upper airways.
Swelling of the tongue or uvula, dysphonia, or inspiratory stridor are all symptoms of this. If the
laryngeal entry is occluded, these conditions might become life-threatening. Adrenaline injections
intramuscularly and oxygen delivery are indicated as a quick fix (Fig. 3). In such cases, further
adrenaline inhalation is often recommended (Tables 5 and 6 ). If the therapeutic response is
insufficient, prehospital airway management should be performed using the algorithm in the S1
guideline (Fig. 2; [55]).
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Table -6

Under non-intensive conditions, pharmacotherapy for children, adolescents, and adults (e.qg.,
outpatient setting)

Substance | Application | 15 kg (body 15-30 kg 30-60 kg > 60 kg body
Procedure weight) body weight body weight
weight
1 mg/1 ml
Intramuscular | 1 mg/1 ml (0.01 ml/kg 1 mg/1 mi 1 mg/1 mi
Adrenaline (0.01 ml/kg bw) (0.01 ml/kg (0.01 ml/kg
bw) bw) bw) 1
Auto injector Seei.m. 150 micro 300 micro | 300-600 micro
Adrenaline | IM gram gram gram
Adrenaline | 1 Intravenous | 0.1 ml/kg bw | 0.1 ml/kg bw | (of 1 mg/10 | (of 1 mg/10
bolus (equivalent | (equivalent to ml) 0,05- ml) 0,05-0,1
tolmg/10 | 1mg/10ml)1 | 0,1 ml/kg ml/kg bw 2
ml) 1 bw 2
Using a two two milliliters two two milliliters
Adrenaline nebulizer, milliliters milliliters
inhaled
Dimetindene I one milliliter | 1 mL per 10 kg | 4 ml Equals | 1-2 ampule =
ntravenous i
of body weight | 1 ampule 4-8mi3 (1
(max. 4 ml) ml/10 kg body
weight)
Prednisolone 50 100 milligrams | 250 Between 500
| milligrams milligrams | and 1000 mg
ntravenous
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Terbutalin Per spacer,2 | Per  spacer,2 | 2-4 hubs per | 2-4 hubs per

Salbutamol | Inhaled hubs DA hubs DA spacer  of | spacer of DA
DA
Volume 20 ml/kg | 20 ml/kg body | 10-20 ml/kg | 10-20  ml/kg
bolus (0.9 body weight | weight body weight | body weight

percent NaCl

Volume 1-2 ml per|{1-2 ml per|1-2 ml per|1-2 ml per
Infusion kilogram per | kilogram  per | kilogram kilogram  per
minute minute per minute | minute
Oxygen 2 I/min — 10 | 5-12 liters per | 5-12 liters | 5-12 liters per
Inhaled I/min minute per minute | minute

Anaphylaxis with bronchial obstruction as the primary symptom

This is one of the most typical symptoms of anaphylaxis. Adrenaline should be administered
intramuscularly in all potentially life-threatening conditions. The use of topical bronchodilators is
critical ([87]; Fig. 3). For the treatment of bronchial obstruction, a number of short-acting beta-
adrenoceptor agonists (e.g., salbutamol, terbutaline) have been licensed (Tables 5 and 6). Patients
with anaphylaxis frequently have limited experience with inhalation therapy, therefore spacers for
metered dosage inhalers or techniques with continuous aerosol administration (such as
pressure/oxygen connection masks and electric nebulizers) are more easily used. This is equally
true for young children and youngsters who have never used inhalation therapy before. Compact
battery-powered nebulizers are now available and can be utilized in preclinical emergency
scenarios as well. Repeated i.m. adrenaline is given if therapy needs to be intensified. If
resuscitation is required quickly, adrenaline can be given intravenously. An injectable beta2-
adrenoceptor agonist (e.g., terbutaline s.c. or reproterole i.v.) is another option for treatment (Table
5).
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Emergency anesthesia with invasive ventilation may be required in acute severe asthma cases with
muscular exhaustion and failure of non-invasive ventilation [88]. Current anesthesia with
esketamine and midazolam guidelines and recommendations should be followed [86].

Anaphylaxis with abdominal symptoms as the primary symptom

Anaphylaxis characterized by mostly stomach symptoms is treated similarly to anaphylaxis
characterized by broad cutaneous symptoms (Fig.3). Only if systemically administered antiallergic
medications fail to provide a satisfactory response will gastrointestinal symptoms be addressed
separately. Symptoms such as nausea, vomiting, or stomach cramping may be present. Treatment
options include antiemetics like metoclopramide, antihistamines like dimenhydrinate, and
serotonin-[5-HT3] antagonists like ondansetron. Intravenous injection of a muscarinic receptor
antagonist (butylscopolamine) may be considered for abdominal cramps.

Skin symptoms of anaphylaxis

The initial step is to insert an intravenous catheter. To keep this open, a crystalloid solution drip
(e.g., balanced electrolyte solution) is recommended. Antiallergic medications such as
dimetindene or glucocorticoids are used in standard doses (Fig. 3; Table 6).
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Chapter -6

Hospitalization has certain unigue elements

Drugs that should be kept at the emergency room or on the ward in case of an
emergency

Up to two adrenaline auto-injectors in the doses of 300 g or 500 g should be maintained on hand
in emergency rooms and wards where provocation testing or allergy procedures with a higher risk
of anaphylaxis are done. If minors are to be treated, two more 150-g adrenaline auto-injectors must
be kept on hand. A nebulizer should be provided for administering adrenaline. Salbutamol for
inhalation with appropriate devices (spacer or wet inhalation) as well as injectable histamine H1-
receptor antagonists and glucocorticoids should also be on hand.

The process of treating patients with acute anaphylaxis at the emergency room

Individuals who present to the emergency department with anaphylaxis should be treated very
away. Clinical criteria must be applied in order to obtain the diagnosis of "anaphylaxis".
Continuous circulation monitoring, including pulse, blood pressure, and peripheral oxygen by
pulse oximetry, must be established in addition to an initial examination of clinical signs and
symptoms (Fig.3). Due to the likelihood of a biphasic (bimodal) reaction, patients with severe
anaphylactic reactions (e.g., requiring an adrenaline auto-injector) should be hospitalized and
observed for 24 hours.
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The process of treating anaphylaxis on the ward

On the ward, anaphylaxis elicitors are frequently utilized as treatment. Parenterally delivered drugs
cause quick reactions after use. Delayed symptoms are also conceivable with drugs for enteral
administration. The first step is to stop exposing patient to allergens and notify the emergency
team, depending on the severity of the situation.

Planned provocation testing in anaphylaxis has several unique issues

When a procedure with a risk of anaphylaxis is planned (allergy provocation test, allergen-specific
immunotherapy with hymenoptera venom), meticulous planning is required, which includes:

e Emergency medication and an emergency plan are listed on the monitoring sheet

e Near the patient, emergency medications are produced in weight-adjusted doses

e If you experience allergy symptoms, get medical attention right away.

e Intravenous catheters are used to administer intravenous medications and fluids quickly.

e According to the flow diagram, the indication to administer medication is determined (Fig.

3).

In order to prepare for administration at home, it is recommended that affected patients or, in the
case of small children, their parents learn to use the auto-injector under the supervision of medical
personnel. If at all possible, training should be done using the same sort of auto-injector that the
patient will use. This method allows patients to build confidence in using an auto-injector and
reduces their dread of using one.
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The method of treating anaphylaxis in the intensive care unit

High-level care (on an intensive care unit) with continuous monitoring has the advantage of
detecting and treating shock states sooner. The main approach does not alter from other settings if
intensive care professionals become aware of anaphylaxis, whether due to hypotension,
tachycardia, a warning signal from the monitor, or low oxygen saturation. On an intensive care
unit, common elicitors of anaphylaxis include pharmaceuticals and blood products; consequently,
the first step is to stop administering the probable allergen or elicitor. Following that, the priority-
oriented ABCDE (airway, breathing, circulation, disability, and exposure) strategy [84] is used.
Syringe pumps may need to be adjusted depending on the current manner of intravenous
catecholamine administration. Because of its unique mast-cell stabilizing function among
catecholamines, adrenaline should be given. It's important to remember that, in the presence of a
continuous vasopressor, the standard intramuscular delivery of 0.3-0.5 mg adrenaline may be
ineffective due to peripheral hypoperfusion. In intensive care, intravenous administration is given
in 50 g bolus doses in adults and 1 g/kg bolus doses in children [58] until the patient is

stabilized, preferably via a central venous catheter; however, peripheral delivery is also possible.

Therapy control management

It is critical to monitor the anaphylactic patient until he or she is in definite long-term remission
(Fig.3) It's important to consider the likelihood of a biphasic course of anaphylaxis. As a result,
in-patient hospital observation is recommended for all severe anaphylactic responses (grade Il and
higher). Anaphylaxis with life-threatening systemic reactions should be monitored in a hospital's
intensive care unit. On discharge, the need for a self-treatment emergency kit (adrenaline auto-
injector, antihistamines, glucocorticosteroids, and maybe a topical bronchodilatory aerosol spray)
should be evaluated. Educational programs should be used to teach the practical use of emergency
self-treatment equipment, particularly the use of the epinephrine autoinjector (Tab. 7; see below).
It is required to see an allergist for a more thorough diagnosis and perhaps long-term treatment.[89]
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Table-7

Substance

Dosage and delivery method

Adrenaline

Body-weight-adjusted autoinjector for intramuscular use:
150 g adrenaline > 30 kg 300 g adrenaline

Antihistamine H1

Depending on the age of the patient and if they prefer a liquid or a fast-
melting pill. A single dose of the each antihistamine's permitted daily dose
is recommended. Dimetindene drops can be administered orally at a
bodyweight-adjusted dose that is equivalent to the intravenous dose.

Glucocorticosteroid

Oral or rectal (tablets or liquid) with 50—100 mg Prednisolone equivalent,
depending on the patient's age and choice.

Optional

agonists of 2 adrenoceptors in individuals with bronchial asthma An
adrenaline preparation for inhalation with a spray head is recommended
when airway blockage is likely (to be ordered especially from the
pharmacist)

After an anaphylactic reaction, discharge management is something to think

about

Following successful anaphylactic therapy, patients and/or their relatives should be informed about
the condition and undergo proper allergy testing (Table 6). If anaphylaxis occurs during surgery,
an anesthetic certificate must be produced, and the patients must be notified of the reaction. It's
critical to keep track of reactions, as well as symptoms, co-factors, and potential elicitors. A first-
aid kit for emergencies is required (see below).

Under the supervision of a nutritionist with allergy competence and the working group on dietetics
in allergology, patients with food allergies should follow an individually customized therapeutic
elimination diet. The idea of allergen-specific immunotherapy should be considered following
reactions to insect stings.
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If the elicitor of anaphylaxis with extracutaneous symptoms cannot be reliably avoided (e.g., insect
stings, foods), patients should be recommended to carry an emergency first-aid kit with them at all
times, as well as a written document, such as an anaphylactic passport (see section below on patient
management and self-medication). The patient should be given information on how to handle an
emergency and how to take emergency medication. If the elicitor is a medicine commonly used in
hospitals, an allergy passport with thorough documentation of the reaction should be provided to
assist allergy diagnoses. In the case of recurring reactions, long-term pharmacological treatment,
such as antihistamines or an anti-1gE antibody like omalizumab, may be considered [90,91].

Management of anaphylaxis during surgery

Because the patient is unable to convey early complaints such as itch or nausea when under
analgosedation or general anesthesia, it is critical to maintain constant supervision and monitoring
of respiratory and cardiovascular function. Other suspected anaphylactic symptoms should be
sought right once if unexpected hypotension or tachycardia occur during the perioperative period:

e Erythema, edema, or urticaria forming on the arm receiving the infusion, perhaps starting
on the arm receiving the infusion

e There was a decrease in pulse oximetry oxygen saturation or a prolonged expiration with
lower expiratory flow.

e Lung compliance was reduced.
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In the context of viscerosurgical procedures, the differential diagnosis must distinguish
eventeration syndrome, which might appear clinically as prostacyclin-mediated flushing,
tachycardia, and hypotension.

When the working diagnosis of severe anaphylaxis or anaphylactic shock is confirmed, adrenaline
treatment is started right away. Titrated adrenaline in 0.1- to 0.3-mg bolus doses is given to people
with severe shock but normal circulation until their systolic blood pressure rises to 100 mm Hg .
At the same time, volume treatment with 1-3 liters of balanced electrolyte solution is started. The
histamine H1-receptor antagonists, as well as H2-antagonists and glucocorticoids, are
subsequently given intravenously, as stated previously. It's a good idea to think about keeping an
eye on your hemodynamics for a while. If these procedures are successful in stabilizing the patient,
the next step is to determine whether or not the surgical procedure can be conducted and to what
extent. Depending on the severity, more thorough monitoring is necessary.

Features of care in a medical clinic that are unique

In the medical office, common causes of anaphylaxis

Allergen solutions used in allergen-specific immunotherapy (hyposensitization), as well as natural
rubber latex, local anesthetics, and medications utilized in the medical office, are all potential
elicitors in the medical office (e.g., antibiotics, cyclooxygenase inhibitors, radiographic contrast
media, vaccines, and intravenous iron). Patients who have had severe allergic reactions to
hymenoptera venoms or foods should seek medical attention as soon as possible.

Process of preparing for an emergency treatment in a medical office

For the treatment of anaphylaxis, all medical offices should have emergency equipment on hand.
Because anaphylactic episodes are uncommon in most medical offices, ongoing training in
anaphylaxis recognition and treatment, both pharmacological and non-pharmacological, is

36 Daffodil International University



required (especially with regard to distribution of tasks, positioning, calling for help, oxygen,
recording respiratory and cardiovascular function). Medical care in an emergency situation is
improved by regular training of team protocols during anaphylaxis. It is highly advised that you
create a documented, easily available emergency plan that includes a list of the necessary drugs
and dosages. Patients should be treated in a separate room from other patients but within easy
reach of many caregivers. Weight-adjusted dosages for emergency therapy in children receiving
allergen-specific immunotherapy can already be recorded on the documentation sheet in the
pediatric context.

In order to prepare for an emergencyi, it is beneficial to define the following specifications:

e Recognize the location where emergency equipment is kept.

e Inthe event of an emergency, you should be aware of the particular method.

e Find out who is in charge of that (inform the physician, take care of the patient, call for
help, etc.)

e learn about the patient’s treat

Equipment that allows a medical office to remain open in an emergency

In a medical office, the elements listed in Table 3 are recommended as emergency equipment.
ECG and blood pressure monitors are not standard equipment in many medical offices, but a pulse
oximeter should be provided.

37 Daffodil International University



In case of an emergency, follow these steps

Acute treatment is carried out in the same way as stated above (in the hospital), with no significant
variations.

Adrenaline is also given intramuscularly in the medical office by doctors who aren't trained in
emergency medicine. If circulation does not improve, the procedure might be repeated. If a monitor
is not available, heart rate and blood pressure can be recorded, and cardiovascular function can be
determined by measuring capillary refill time on the sternum or fingertip.

Intravenous adrenaline delivery should be done with caution and under the supervision of a
physician with experience. It also necessitates continuous blood pressure and pulse monitoring
(exception: resuscitation situation with an i.v. catheter already in place).

Following the cessation of allergen exposure, emergency medical and rescue services should be
notified as soon as possible if anaphylaxis with moderate to severe involvement of the respiratory
or cardiovascular systems occurs .

In the medical office, the discharge management procedure is followed

Because patient monitoring options in the physician office are limited, it is suggested that severe
or unclassifiable anaphylactic patients be transferred to a hospital for monitoring. Otherwise,
discharge care is the same as it was when you were admitted to the hospital, as detailed above
(Table 8).
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Table-8

Aspects of anaphylaxis patients’ discharge management

The elicitor's identity is
determined.

Histories of allergies

Referral to allergy testing (specific IgE and/or skin test) if necessary.

Recommendations for
avoiding recurrences

Individually customized therapeutic elimination diet for food
allergies

Consider the indication for allergen-specific immunotherapy in the
case of insect venom allergy.

In the case of a medication allergy, avoidance and the use of an allergy
passport are recommended.

for
self-

Suggestions
pharmaceutical
care

Pharmacological self-management plan in writing (anaphylaxis
passport)

Prescriptions for emergency medications in weight-adjusted doses

Administration training

Recommendations for
day-to-day
administration

Information about patient organizations' support for issues with
childcare, school, shopping, and travel.

Food allergies that aren't listed on the label

Information on allergy-trained dietitians, as well as referrals to them.

Childhood has unique characteristics

The particular dosages for children must be considered when administering various medications
used in the treatment of anaphylaxis.
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Chapter -7

Self-medication and patient care

Group of people to target

Every patient who has had anaphylaxis should be educated on the most essential behavioral steps
that can help avoid and treat anaphylaxis. This is especially critical for individuals who are at a
higher risk of anaphylaxis, such as people with mastocytosis or those who have a prognostically
significant symptom constellation. When a patient successfully undergoes allergen-specific
immunotherapy (ASIT), such as against insect venoms, this is also critical.

Self-help (“emergency set for self-help”) is a type of self-medication

Basically, all anaphylaxis survivors who cannot reliably avoid the elicitor, as well as all adult
mastocytosis patients, should be given a "emergency Kit for self-help™ [91, 92]. An adrenaline
autoinjector, H1 antihistamine, glucocorticosteroid, and, for asthma patients, an inhaled
bronchodilator (Tab.7) are typically included in the emergency kit in Germany, Austria, and
Switzerland. Patients who have a "emergency set for self-help" should be reminded to have it with
them at all times. He or she must be advised about proper chemical storage and shelf life, as well
as the potential for sedative side effects from older antihistamines (influence on driving
performance). Patients, as well as others of their social circle — in the case of children, their parents
and caregivers — must be taught how to utilize the drug. Anaphylaxis emergency plans that are
standardized are available for this purpose.
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Several adrenaline autoinjector formulations are available for intramuscular injection, with varying
single doses (150 g for patients 15-30 kg bw, 300 g for patients over 30 kg bw). There is evidence
that a dose of 150 g is safe in otherwise healthy children weighing between 10 and 15 kg. Off-
label usage in this indication should be disclosed to parents. Patients receiving a second or
subsequent adrenaline autoinjector should be prescribed a formulation that requires the same
delivery strategy. It is beneficial to give patients and their social surroundings a dummy (without
needle) and encourage them to practice frequently in order to train them in the use of the
autoinjector.

The ease with which an H1 antihistamine can be ingested, as well as individual preferences, should
be addressed when choosing an application form (drops for small children, tablets or fast-melt
tablets for older children or adults). Liquid applications are suggested if swallowing difficulties
(laryngeal angioedema) are present. The same parameters apply to glucocorticosteroids, with rectal
administration being taken into account . Additional inhaled receptor agonists should be
administered for asthma patients, as well as adrenaline for inhalation if there is a history of
laryngeal edema.

Patients who are given an emergency set for self-help must be shown how to use it and have written
instructions on how to do so. An emergency set or autoinjector is not required for all patients who
have had an immediate-type allergic response. When the elicitor is known and easily avoided, as
in drug-induced anaphylaxis, there is no need. Patients without extra risk factors had no higher
risk of anaphylaxis after allergen-specific immunotherapy with insect venom, compared to the
general population. As a result, these patients are not required to carry self-medication with them
at all times. Tab.9 lists the indications for the prescription of an adrenaline autoinjector. A second
autoinjector may be prescribed in some cases (e.g., very severe anaphylaxis, high body weight,
mastocytosis, or a considerable distance to medical care).( Tab-10)
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Table-9

Causes for prescribing an adrenaline auto-injector

Patients with bronchial asthma and systemic allergic responses (even with no history of
anaphylaxis)

Symptoms of a systemic allergic reaction get more severe over time.
Anaphylactic reactions to elicitors in the past that couldn't be consistently avoided

Extracutaneous symptoms of systemic allergy to allergens such as peanuts, tree nuts, milk, and
sesame.

Prior to allergy provocation testing, strong sensitization with an elevated risk of anaphylaxis was
seen.

Patients who are allergic to trace quantities of an allergy

Mastocytosis affects adults (also without known anaphylaxis)

Table-10

Reasons for prescribing an additional (second) adrenaline auto-injector

Anaphylaxis with life-threatening consequences in the past

Obesity is defined as a body mass index (BW) of more than 100 kg.

Bronchial asthma that is uncontrolled

The nearest emergency medical care is inconveniently located.

Severe anaphylaxis is a distinct possibility (e.g., adults with mastocytosis after anaphylaxis)

Organizational: a second auto-injector for a childcare center, school, or, depending on the family
situation, a second auto-injector
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Patients with a high-grade suspicion of anaphylaxis are supplied an emergency
first-aid kit before allergy testing

Children with atopic eczema (atopic dermatitis, eczema) are frequently susceptible to common
food allergens, particularly following severe eczema at an early age [94, 95]. After the first oral
exposure, patients with clinically meaningful sensitizations frequently have an anaphylactic
reaction. An oral meal challenge is commonly undertaken in the inpatient environment to
determine the therapeutic implications of this [96]. Patients can be administered an adrenaline
auto-injector in the meantime because there is commonly a delay of many weeks or months
between the time of indication and the conduct of oral challenge tests. It's crucial to get training
on how to utilize an auto-injector with the help of a dummy. When considering the rationale for
this approach, one must consider the time interval between oral challenge testing and the likelihood
of a clinically relevant food allergy, as well as the likely severity of a reaction based on
concomitant diseases such as asthma and the likelihood of accidental exposure.

The concentration of allergen-specific IgE antibodies against storage proteins enhances the
probability of a systemic reaction in peanut or tree nut allergy [95, 97]. Specific IgE against 2S
albumins is the strongest predictor of clinical significance . Even though these patients have never
consumed this food allergen before, 2S albumin-specific IgE levels in some patients are so high
that an anaphylactic reaction can be predicted with 90-95 percent certainty [95, 97]. Oral feeding
challenges are frequently avoided or undertaken only later in these patients (e.g., at the time of
school entrance). Without ever having had a clinical reaction, these patients can be diagnosed with
“high-grade suspicion” of, for example, peanut or tree nut allergy. These patients should also be
given an adrenaline auto-injector and therapeutic nutrition counseling in order to avoid the most
questionable meals regularly and, if necessary, restore nutrients that are missing from their
avoidance diet.
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The first-aid kit includes the following items

Physicians recommend a combination of medications for patients to keep in an emergency first-
aid kit, which should be carried with the anaphylaxis passport at all times. An adrenaline auto-
injector, a histamine H1-receptor antagonist, a glucocorticoid, and, in patients with bronchial
asthma or a history of bronchospasm, an inhaled bronchodilator (beta2-adrenoceptor agonist) are
all recommended by the authors (Table 11).

Table-11

An anaphylactic patient's emergency first-aid kit

>7.5-25 kg BW or >15-30 kg BW: 150 ga >25-50 kg BW or >30-50 kg
Adrenaline BW: 300 ga Auto-injector for intramuscular, body weight-adjusted
administration

300-500-600 g (BW >50 kg)

Orally as fluid or (lozenge) tablet, depending on patient age and
Antagonist  of  the | preference. The non-sedating antihistamine's dose can be adjusted up to
histamine H1 receptor | four times. As with the intravenous formulation, a weight-adjusted dose
can be advised as an oral dose for dimetindene drops (see Table 8)

Glucocorticoid Oral (liquid or pill) or rectal (50-100 mg prednisolone equivalent)
depending on the patient's age and preferences.
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Swallowing ability and individual choice in terms of administration form should be taken into
account when choosing a histamine H1-receptor antagonist (drops for small children, tablets or
lozenges for older children and adults). If patient have a history of trouble swallowing (e.g.,
laryngeal edema), patient should take your medication in liquid form. The same parameters apply
to glucocorticoids (1-2 mg/kg BW), which can also be administered recally. Antihistamines in
higher doses should be used to treat anaphylaxis, according to the experts (up to four times the
approved single dose). The new second-generation selective histamine H1-receptor antagonists are
not approved for the treatment of anaphylaxis; however, because they have shown a rapid onset of
action in placebo-controlled skin test studies and fewer side effects, such as sedation, they can be
recommended alongside sedating antihistamines for oral emergency treatment. Inhaled beta2-
adrenoceptor agonists are also prescribed for asthma sufferers. In the case of a previous history of
laryngeal edema, an adrenaline inhalation preparation may be administered instead.

There are several types of adrenaline auto-injectors on the market, each with its own dose,
handling, injection mechanism, and needle length. Special instructions are required, the
preparations are difficult to substitute, and repeat prescriptions must be organized [98]. The “aut
idem” box on the prescription must be checked.

Two adrenaline auto-injectors will be prescribed over a period of time.

Table 11 lists the indications for the use of two adrenaline auto-injectors.

Dosing adrenaline for anaphylaxis self-management is a less controlled first step that does not
need to be the same as adrenaline administration under medical supervision and appropriate
monitoring. Due to a lack of data, dose recommendations for self-management are based on body
weight for children but not for adults [99]. The best adrenaline dose and number of adrenaline
auto-injectors for self-management are unknown. In some cases, doctors or patients may decide
that a second adrenaline auto-injector is necessary. The use of a second adrenaline injector is
associated with the presence of co-existing bronchial asthma. For the indications listed in Table 9,
the authors suggest prescribing a second adrenaline auto-injector[Tab10 ]
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It's critical that patients receive a second auto-injector, also known as a replacement auto-injector,
that uses the same technique as their previous device. Patients should keep their emergency first
aid kit with them at all times in case of an emergency. It makes logical from an organizational
standpoint to prescribe two adrenaline auto-injectors for various places in individual circumstances
(e.g., school, childcare facility, workplace, and in the case of separated parents). When compared
to patients who carry their auto-injector with them at all times, this can cause confusion and a lack
of protection. As a result, the group suggests that a single auto-injector be prescribed and kept on
hand at all times.

The time on the adrenaline auto-injector was no longer indicated

The European Academy of Allergy and Clinical Immunology (EAACI) has conducted extensive
research on the need for patients with insect venom allergies to carry emergency self-medication
at all times [100] and has developed recommendations for the prescription of adrenaline auto-
injectors, which have been incorporated into current guidelines for the treatment of insect venom
allergies. According to these guidelines, an adrenaline auto-injector prescription is no longer
essential when the risk of a new systemic reaction is comparable to that of the general population.
After successful immunotherapy and a well-tolerated sting reaction—either after a field sting or
after a sting challenge—this can be expected.

In patients with only cutaneous/mucosal symptoms (grade ) or patients who have reacted with
more than cutaneous symptoms (grade I1), but no additional risk factors for non-response to venom
immunotherapy, an adrenaline auto-injector prescription is no longer necessary after completion
of allergen-specific immunotherapy [100]. Severe insect sting reactions (grade Ill or 1V), bee
venom allergy, high risk of exposure (e.g., beekeeper), a systemic response while on
immunotherapy, mast cell disease, elevated basal serum tryptase, and ACE inhibitor therapy are
all risk factors. It is debatable whether the auto-injector can be removed once the maintenance dose
of venom immunotherapy has been reached. Patients with solely cutaneous/mucosal symptoms
(grade I) would not need an auto-injector once the maintenance dose was attained, according to 70
to 80 percent of specialists. The indications for prescribing adrenaline auto-injectors are listed in
Table 9.
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Training for emergency first-aid Kits includes:

The majority of anaphylactic reactions happen in the course of daily life, generally at home. As a
result, emergency self-management training should encompass all steps that patients should
consider or take on their own in the event of a (renewed) emergency. Instructions should be given
to the patient on how to:

1. Anaphylactic responses should be recognized.

2. Administer self-medication for symptom relief.

3. Drugs should be stored correctly.

4. Call for help in an emergency

If at all possible, potential elicitors (foods, insects, and medications) should be kept.

Self-medication is based on symptoms and the degree of certainty that allergen contact has
occurred: the correct stage-appropriate administration of a number of drugs for acute medication
is an essential part of patient information, as patients and their families have the most uncertainty
in this regard. If an anaphylactic elicitor has been identified (insect sting without successful
allergen-specific immunotherapy, eating allergy-eliciting food, or taking an allergy-eliciting
medicine), the anaphylaxis emergency plan must be implemented (Fig. 4). An allergy sufferer
should always have an emergency plan and an anaphylaxis passport with them.
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Figure-4

Anaphylaxis emergency plan

Name, first name:

Date of birth:

Known elicitors of anaphylaxis

Asthma?
O yes (yes, increased risk for severe reaction)

Issued by

date, signature

In case of emergency please notify: Name, Tel. No.

Signs of beginning reaction

Skin:

* Wheals, redness
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« Itch (palms, soles, genital area)
or

' Gastrointestinal:

1]1[1 « Nausea, vomitus, cramps, diarrhea
« Prickling in the mouth and throat
Others:
= Runny nose / Anxiety / Vertigo

First aid

1. Stay with patient/child
emergency call 112

2. Antihistamine and cortisone

name and amount

name and amount

3. Adrenalin autoinjector prepared and watch
Patient for signs of anaphylaxis

Where is the emergency set for immediate help stored?

0 Empowerment of parents to apply drugs

Handling of adrenalin autoinjector

place for sticker of respective preparation
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]v[ Cardiovascular:
Y« Blood pressure loss, loss of conscience
» Concomitant or subsequent occurrence
of symptoms in different organs:
Skin / Gastrointestinal / Airways / cardiovascular

P Each reaction after

(eg wasp sting, cow’s malk, ...)
First Aid

1. Adrenalin autoinjector into the lateral part
of upper thigh muscle

name of adrenalin autoingector
2. Positioning

with dyspnea: sitting

with cardiovascular symptoms: flat

with unconsciousness: stable side positioning
3. With dyspnea additional airway spray

name

4. Call paramedic or emergency physician (112)

5. Notify contact of patient

6. Additional application of antihistamine and
glucocorticoid (see above)

In case of doubt: Apply adrenalin autoinjector!
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At the time of prescription, all patients with a history of anaphylaxis, as well as their families and
guardians, should get specific instruction, including a practical demonstration of how to use the
emergency Kit.

This training covers the following topics: anaphylaxis elicitors, how to avoid them, how to refer
to a nutritionist with allergy experience for advice on a therapeutic elimination diet in the case of
food-induced anaphylaxis, anaphylaxis symptoms, and theoretical and practical knowledge
(including a demonstration) on how to administer emergency drugs in the event of a renewed
anaphylaxis .Each new prescription for an adrenaline auto-injector should include these
instructions. The patient, as well as individuals in their social milieu, particularly child caretakers,
must be taught how to use self-medication. Standardized anaphylactic emergency plans, as well as
anaphylaxis documentation and recommendations for emergency management in childcare
facilities and schools, are available to this end (Fig. 4). The anaphylactic passport also includes a
summary of self-management guidelines, which include, in addition to triggers, medicine dosage
and route of administration based on clinical symptoms.

Locate further resources for managing anaphylaxis on a daily basis

Other information materials (such as brochures, shopping guides, restaurant maps with information
on specific food allergies for the kitchen, documents for air travel, and so on) can be made available
by patient organizations in addition to standardized written anaphylaxis emergency plans and the
anaphylaxis passport.

It appears to be critical to include not only affected patients and their social environments (e.qg.,
parents), but also allergy and anaphylaxis specialists, as well as other occupational groups such as
paramedics, emergency services, hospital emergency departments, first-aid course organizers, and
patient organizations [101].
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Overall, the acute management of anaphylaxis patients in Germany can be rated positively;
however, there are still significant issues with long-term management, particularly in children in
daycare centers and schools, as well as deficiencies in the prompt administration of adrenaline,
further diagnostics, training, and education [40, 101].

It is critical to raise awareness of this potentially life-threatening condition among medical
professionals and to familiarize them with intramuscular adrenaline delivery, including the use of
adrenaline auto-injectors for self-medication.

COVID-19 vaccination-induced anaphylaxis

Vaccination initiatives against COVID-19 have recently begening in a number of nations. Rare
occurrences of severe allergic reactions have been reported in the United Kingdom and the United
States, causing concern and worry among patients and clinicians who administer vaccines. As a
result, the guideline group and allergological societies developed position statements [102,103]
emphasizing that some patients with defined allergic conditions, particularly those with severe
allergic reactions to drugs or vaccines and known hypersensitivities to vaccine ingredients, may
be at increased risk for anaphylaxis after COVID-19 vaccination. In cases where allergies are
unknown, allergy testing should be done prior to COVID-19 vaccination, and patients should be
monitored for at least 30 minutes after receiving the vaccine. Physicians and other health
professionals working in vaccination clinics should be informed of the risks of anaphylaxis and
the emergency treatment options available [102,103].
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Management of long-term therapy and prevention

Allergy diagnostics should be performed after an anaphylactic reaction. All preventive strategies
include the identification of the elicitor, the targeted issuance of an anaphylaxis passport, and
specific counseling regarding risks and dangers (bellow). Diagnostics refers to any approach that
can be used to identify an elicitor with certainty. Relevant anaphylactic risk factors (such as
asthma, mastocytosis, or drug interactions) should be identified and their significance conveyed to
the patient. Allergen-specific immunotherapy should be initiated as soon as possible [104].
Regular monitoring and long-term medication (e.g. anti-IgE, omalizumab) should be considered
in the case of recurring anaphylactic reactions [90].

A) Avoidance

1. Ananaphylaxis passport and an anaphylaxis emergency plan are issued.

2. Always have an emergency kit, anaphylaxis-passport, and a cell phone on hand.
3. Understanding anaphylactic symptoms and being able to identify them from other
symptoms (e.g. fear)

4. Autonomous training with the adrenalin-autoinjector (dummy without needle and drug)

should be repeated every 3—6 months if possible (caveat: do not confuse with the “real”
autoinjector!)

5. Substances' shelf lives must be examined on a regular basis. The manufacturer's reminder
service can be used with the Adre nalin-autoinjector.

6. Inform the social network: plan assistance and allocate jobs in the event of an emergency
(emergency call, application of drugs, receiving the emergency physician etc.)
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7. Potentially more counseling, information materials, and patient interchange through patient
organizations .

B) Self-treatment in an emergency

1. Use of the emergency kit (see Anaphylaxis emergency plan / Anaphylaxis passport)
2. Positioning is number nine.
a) with predominant heart and circulatory symptoms: lie down with legs up (shock
positioning);
b) with predominant respiratory symptoms: sit (“coachman position”).

c) Inthe event of insanity: recovery posture

3. The word "anaphylaxis/anaphylactic shock™ should be mentioned first, and the
conversation should be guided by the rescue central office.

4. Seek assistance and support from your social circle.
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Chapter -8

The importance of Anaphylaxis in future recommendations and research

The therapy of anaphylaxis and molecular allergy diagnostics, in particular, are on track to improve
the management of patients with severe allergic reactions. National and international norms, as
well as the establishment of training programs, are essential components for their implementation.

The data and collaboration of the anaphylaxis registry's participating centers contribute
significantly to this. The development of a severity-measurement tool in the future should allow
for a better differentiation of affected patients.

The IgE epitopes of the 56-kDa protein are determined by both the heat stable CCD and the protein
structure, according to the research. Sadly, the structure of these glycosylated 56-kDa allergens
has yet to be determined.

As a result, this is something that researchers should think about for future studies and validation.

Also included is a proposal for the design of future anaphylaxis epidemiology studies —
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Table -12

Risk Assessment Factors that are at risk

Comorbidties

Medications Taken at the Same Time
Cofactors

Disorders of the mast cell

Classification Definition, diagnosis, and severity grading are
all based on the same criteria.

Intensive Care The use of biomarkers in diagnosis and
treatment
Prescription for an adrenaline auto injector

Pathogenesis Mechanisms for Triggers and Reactions (
Immunologic pathways ,effector cells |,
mediators )

Conclusion

Anaphylaxis is a life-threatening allergic reaction. Bee stings, medicines, meals, and exercise are
all potential causes. The onset is usually abrupt, and a delayed reaction can occur many hours later.
Fluid expanders, epinephrine, and oxygen are used to keep the airway open and boost blood
pressure. Additional medications such corticosteroids, antihistamines, vasopressors, glucagon,
atropine sulfate, and isoproterenol hydrochloride may help. The most crucial aspect of

anaphylactic care is prevention.
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