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MCQ

 A) Which is a potential cause of anaphylaxis?
 B)Insect bite or sting
 C)Food
 D)Medication
 E)All of the answers are correct



Definition

 Anaphylaxis is an acute, potentially fatal, multi-organ system 
reaction caused by the release of chemical mediators from mast 
cells and basophils.

 The classic form involves prior sensitization to an allergen with later 
re-exposure, producing symptoms via an immunologic mechanism.
 Anaphylaxis most commonly affects the cutaneous, respiratory, 

cardiovascular, and gastrointestinal systems. The skin or mucous 
membranes are involved in 80-90% of cases.

  A majority of adult patients have some combination of urticaria, 
erythema, pruritus, or angioedema. However, for poorly understood 
reasons, children may present more commonly with respiratory 
symptoms followed by cutaneous symptoms.



 In children, foods can be a significant trigger for immunoglobulin E 
(IgE)-mediated anaphylaxis.

  Milk, eggs, wheat, and soy (MEWS) as a group are the most 
common food allergens; however, peanuts and fish are among the 
most potent. In fact, children can develop anaphylaxis from the 
fumes of cooking fish or residual peanut in a candy bar.

 Other common triggers include preservatives (in food and drugs), 
medications (antibiotics), insect venom (bee sting), and bioactive 
substances (eg, blood, blood products). Environmental allergens 
such as pollens, molds, and dust mites are a less common and 
infrequent cause of anaphylaxis. Non-IgE triggers include infection, 
opiates, radiocontrast dye, and exercise.





Fc E Receptors

 There are several different types of Fc receptors (abbreviated FcR), 
which are classified based on the type of antibody that they 
recognize. 

 The Latin letter used to identify a type of antibody is converted into 
the corresponding Greek letter, which is placed after the 'Fc' part of 
the name. 

 For example, those that bind the most common class of 
antibody, IgG, are called Fc-gamma receptors (FcγR), those that 
bind IgA are called Fc-alpha receptors (FcαR) and those that 
bind IgE are called Fc-epsilon receptors (FcεR)

https://en.wikipedia.org/wiki/Antibody#Isotypes
https://en.wikipedia.org/wiki/Immunoglobulin_G
https://en.wikipedia.org/wiki/Immunoglobulin_A
https://en.wikipedia.org/wiki/IgE


 Anaphylaxis is the extreme of an allergy.
  The word anaphylaxis comes from Greek and means “contrary 

protection,” suggesting that the body is overprotecting itself through 
a serious reaction to an otherwise harmless substance. For a child to 
develop such a reaction, he or she must have been exposed to the 
substance at least once in the past.

  During the first exposure, there are no visible symptoms. However, 
the body learns to recognize the substance (antigen) and builds a 
defense mechanism against it (antibodies). With subsequent 
exposures, the body reacts to the antigen as if it were harmful. For 
instance, although most children can safely eat peanuts, others 
may have an anaphylactic reaction to them.









 While the prevalence of anaphylaxis is estimated to be as high as 2% and 
appears to be increasing, the fatality rate is extremely low (i.e., <0.0001% 
prevalence in the general population, or <0.5% case fatality rate in those 
hospitalized or presenting to the emergency department with anaphylaxis) 
and appears to be decreasing . 

 Nonetheless, it is essential to be vigilant for those at risk of anaphylaxis, and 
to establish appropriate measures with the goal of reducing the risk of 
death from anaphylaxis even further.

 No exact incidence of anaphylaxis can be established based on available 
data.





Co-morbidities

 Co-morbidities and medications may also affect the severity 
of anaphylactic reactions and patient response to treatment. 
For example, patients with asthma and cardiovascular 
disease are more likely to experience a poor outcome from 
anaphylaxis. 

 Concurrent administration of beta-blockers can interfere with 
the  patient’s ability to respond to epinephrine, the first line of 
treatment for anaphylaxis . 

 Additionally, the use of angiotensin-converting enzyme (ACE) 
inhibitors may impact a patient’s compensatory physiologic 
response to anaphylaxis, leading to more severe reactions, 
although evidence is conflicting.



 Prompt recognition and management of anaphylaxis is imperative. 
However, the condition is often under-recognized and treated 
inadequately.

  Diagnosis and management are challenging since reactions are 
often immediate and unexpected.

  Furthermore, there is no single test to diagnose anaphylaxis in 
routine clinical practice.

 Foods are probably the most frequent triggers, followed by drugs.





Pathophysiologic classification of 
Anaphylaxis

 A)IgE dependent ,Immunologic:
 -Foods
 -Drugs
 -Insect stings & bites
 -Exercise(food depedent)
 -Other causes



 B)IgE independent,immunologic
 -IgG & IgA
 -Cytotoxic
 -Disturbance of  Arachidonic acid metabolism
 i)Aspirin
 Ii)Other NSAIDS
 -Activation of  kallikrein-kinin contact system:
 i)Dialysis membranes
 Ii)Radio-contrast media



 C)Non Immunologic:
 -Direct mediator release from mast cells & basophils:
 i)Drugs e.g Opiates
 Ii)Physical factors e.g cold & sunlight
 Iii)Exercise
 Iv)Other causes
 D)Idiopathic





 Hymenoptera stings are a common cause of allergic reaction and 
anaphylaxis. 

 From 0.5%-3% of the US population experiences a systemic reaction 
after being stung.

 In the United States, Hymenoptera envenomations result in fewer 
than 100 reported deaths per year

 Local reaction and urticaria without other manifestations of 
anaphylaxis are much more common than full-blown anaphylaxis 
after Hymenoptera stings.

  Adults with generalized urticaria are at increased risk for 
anaphylaxis with future stings, but a local reaction, regardless of 
severity, is not a risk factor for anaphylaxis.



 Allergen-specific subcutaneous immunotherapy (SCIT) can cause 
IgE-mediated anaphylaxis. Allergy injections are a common trigger 
for anaphylaxis. This is not unexpected, because the treatment is 
based on injecting an allergen to which the patient is sensitive. 
However, life-threatening reactions are rare.

 Risk factors for severe anaphylaxis due to immunotherapy include 
poorly controlled asthma, concurrent use of beta-blockers, high 
allergen dose, errors in administration, and lack of a sufficient 
observation period following the injection.



Immunologic IgE-independent reactions

 Anaphylaxis may result from administration of blood products, including 
IV immunoglobulin, or animal antiserum, at least partly as a 
consequence of activation of the complement cascade. Certain 
byproducts of the cascade are capable of causing mast cell/basophil 
degranulation. 

 Exercise-induced anaphylaxis is a rare syndrome that can take 1 of 2 
forms. 

 The first form is food dependent, requiring exercise and the recent 
ingestion of particular foods (eg, wheat, celery) or medications (eg, 
NSAIDs) to cause an episode of anaphylaxis. In these patients, exercise 
alone does not produce an episode, and, similarly, ingesting the culprit 
food or medication alone does not cause an episode.

 The second form is characterized by intermittent episodes of 
anaphylaxis during exercise, independent of any food ingestion. 
Anaphylaxis does not necessarily occur during every episode of 
physical exertion.



Non-immunologic reactions

 Certain agents, including opioids, dextrans, protamine, and 
vancomycin, are thought to cause direct, nonimmunologic release 
of mediators from mast cells. Evidence also exists that dextrans and 
protamine can activate several inflammatory pathways, including 
complement, coagulation, and vasoactive (kallikrein-kinin) systems.

 Intravenously administered radiocontrast media cause an 
anaphylactoid reaction that is clinically similar to true anaphylaxis 
and is treated in the same way. The reaction is not related to prior 
exposure



Idiopathic anaphylaxis

 Idiopathic anaphylaxis is a syndrome of recurrent anaphylaxis for 
which no consistent triggers can be determined despite an 
exhaustive search. This recurrent syndrome should be distinguished 
from a single episode of anaphylaxis for which the etiology may be 
unclear.

 Idiopathic anaphylaxis can be categorized as infrequent (< 6 
episodes per year) or frequent (≥6 episodes per year or 2 or more 
episodes within the last 2 months).

 One approach is expectant treatment with epinephrine, 
antihistamines, and prednisone for individuals who have infrequent 
episodes and a prolonged taper of prednisone for those with 
frequent episodes.



 Most of these patients are female, and atopy appears to be an 
underlying risk factor. Two thirds of patients have 5 or fewer episodes 
per year, while one third have more than 5 episodes per year.

 A subpopulation of women develops anaphylaxis in relationship to 
their menstrual cycle; this phenomenon is known as catamenial 
anaphylaxis.

 In severe cases, these patients require manipulation of their 
hormonal levels by medical pituitary suppression and even 
oophorectomy.



Epidemiology

 The true incidence of anaphylaxis is unknown.
  Some clinicians reserve the term for the full-blown syndrome, 

whereas others use it to describe milder cases. The frequency of 
anaphylaxis is increasing, and this has been attributed to the 
increased number of potential allergens to which people are 
exposed.

 Most anaphylactic reactions occur outside the hospital setting and 
most individuals go to the hospital or emergency department for 
treatment.

  In the United States, the incidence of anaphylaxis peaks in children 
two to 12 years of age and in adults between 50 and 69 years of 
age.



Africa

 There is remarkably limited data on anaphylaxis from the African 
continent.

  Most are case reports and series describing reactions to specific 
organisms (hydatid, anisakis, snakes, bee stings, and non-biting 
midges), plants, foods (including specifically cow’s milk and 
mopane worms), medication (ACE-inhibitors, snake antivenom, 
urografin, protamine sulphate, vancomycin, and BCG vaccination), 
blood transfusion,and in certain special circumstances (in 
otorhinolaryngology, pregnant women, and latex in a hospital 
setting).



 Measuring and evaluating epidemiological data related to episodes of 
anaphylaxis is an important means by which trends, burden of disease, 
and risk factors can be identified.

  Such information can highlight novel emerging allergens, changes in 
epidemiology, and risk-factor associations, which can in turn inform 
clinical practice and may prevent future severe reactions and fatalities.

  Difficulties in the collection and interpretation of epidemiological 
anaphylaxis data must be acknowledged.

  These include variation in definitions of anaphylaxis across different 
regions of the world, logistical and coding issues related to collection of 
large health service data sets, and the inherent difficulties in collecting 
data for a disease state that largely occurs in the community, not within 
a hospital or health facility.



 The true global scale of anaphylaxis remains elusive, because many 
episodes occur in the community without presentation to health 
care facilities, and most regions have not yet developed reliable 
systems with which to monitor severe allergic events. 

 The most robust data sets currently available are based largely on 
hospital admissions, which are limited by inherent issues of 
misdiagnosis, misclassification, and generalizability.

  Despite this, there is convincing evidence of a global increase in 
rates of all-cause anaphylaxis, driven largely by medication- and 
food related anaphylaxis.

  



Age distribution for anaphylaxis

 Anaphylaxis can occur at any age.
  In the Rochester study, the mean age was 29.3 years (range, 0.8 to 78.2 years). 

Age-specific rates were highest for ages 0-19 years (70 cases per 100,000 
person-years).

 The Memphis study had an age range of 1-79 years, with a mean of 37 years.
 Simons and colleagues noted the highest frequency of epinephrine 

prescriptions for boys aged 12-17 months (5.3%). The rate was 1.4% for those 
younger than 17 years, 0.9% for those aged 17-64 years, and 0.3% for those aged 
65 years or older.

 Severe food allergy is more common in children than in adults. However, the 
frequency in adults may be increasing, since severe food allergy often persists 
into adulthood. Anaphylaxis to radiocontrast media, insect stings, and 
anesthetics has been reported to be more common in adults than in children. 
Whether this is a function of exposure frequency or increased sensitivity is 
unclear.



Patient Education

 Avoidance education is crucial, especially in younger patients with 
food anaphylaxis. Important issues include cross-contamination and 
inadequate labeling of foods. 

 Patients with sensitivity to multiple antibiotics should be provided a 
list of alternative antibiotics. They can present this list to their primary 
care physicians when antibiotic therapy is required.



 Avoidance education is also important for persons who are 
hypersensitive to insect stings.

  Caution patients to avoid use of perfumes or hygiene products that 
include perfumes, particularly floral scents, as these attract flying 
Hymenoptera. Brightly colored clothing attracts bees and other 
pollinating insects. Avoid locations of known hives or nests, and 
avoid using equipment that disturbs the hive.

 Persons who are sensitive to Hymenoptera and who must be 
outdoors should carry an epinephrine autoinjector .

  Inform patients who react to Hymenoptera venom of the 
availability of desensitization therapy. 

 On discharge, warn patients of the possibility of recurrent symptoms, 
and instruct them to seek further care if this occurs.



Clinical manifestations

 Initially, patients often experience pruritus and flushing. Other 
symptoms can evolve rapidly, such as the following:

 Dermatologic/ocular: Flushing, urticaria, angioedema, cutaneous 
and/or conjunctival injection or pruritus, warmth, and swelling

 Respiratory: Nasal congestion, coryza, rhinorrhea, sneezing, throat 
tightness, wheezing, shortness of breath, cough, hoarseness, 
dyspnea



 Cardiovascular: Dizziness, weakness, syncope, chest 
pain, palpitations

 Gastrointestinal: Dysphagia, nausea, vomiting, diarrhea, 
bloating, cramps

 Neurologic: Headache, dizziness, blurred vision, and 
seizure (very rare and often associated with 
hypotension)

 Other: Metallic taste, feeling of impending doom



Triggers of Anaphylaxis
• IgE-mediated

– Medications
– Foods
– Insect venoms 
– Latex
– Radiocontrast media (RCM)

• Non-IgE mediated and/or direct mast cell activation
– RCM
– Medications 
– Physical factors (exercise, cold, heat)

• Idiopathic 

© AAAAI Revised 2018



Triggers of Anaphylaxis: Latex

• Some groups are at increased risk
– Healthcare workers
– Children with spina bifida
– Patients with multiple surgeries

• Increased incidence during the 1990’s due largely to 
implementation of universal precautions

• Incidence has decreased since non-powder gloves and 
synthetic non-latex gloves have become available

Kelly KJ et al, J Allergy Clin Immunol 
1994;93:813 6



Triggers of Anaphylaxis: Physical

• Exercise-induced 
– Food or medication are often co-factors

• Wheat, celery, peanut and multiple others
• May be more common than previously noted

• Physical urticaria may be caused by exposure to heat, 
cold, pressure, exercise and sunlight and vibration. 
– Most involve only the skin 
– Anaphylactic reactions occurring with physical 

urticaria are rare

https://www.aaaai.org/global/latest-research-summaries/New-Research-from-JACI-In-
Practice/life-threatening-allergic-reaction

Burgess B. EMedHome.com



Anaphylaxis - Patterns
• Uniphasic (most): typically peaks within 1 hour and 

resolves within hours
• Biphasic: recurrence of symptoms after apparent complete 

resolution, and without further exposure
–  Up to 8 hours later and rarely much later
–  Unknown incidence, from 1-23% in literature
–  Associations with: increased severity of initial reaction, 

delayed epinephrine administration, fatal reactions 
• Protracted/refractory: prolonged, with symptoms lasting 

days despite aggressive treatment

Lieberman P et al., J Allergy Clin Immunol 2010;126:477-80
Alqurashi W et al., Ann Allergy Asthma Immunol 2015;115:217-23
Ko BS et al., Ann Allergy Asthma Immunol 2015;115:312-16
Lee S et al., J Allergy Clin Immunol Pract 2015;3:408-16



Uniphasic Anaphylaxis
Treatment

Time

Antigen 
Exposure

Initial 
Symptom

s

0

Presenter
Presentation Notes
Uniphasic anaphylaxis resolves within hours either spontaneously or with treatment.




Biphasic Anaphylaxis
Treatmen
t

Initial 
Symptom

s

0

Second-
Phase 

Symptom
s

Treatmen
t

18.5 hours – 
children
15 hours - adults

Classic Model

1-72 hours

Time

Curr Opin Allergy Clin Immunol 2016, 16:346–351

Biphasic anaphylaxis rate 
• Adults from 0.4 to 2.2%
• Children 14.7%
• Risks include: delayed use
 of epinephrine, food allergy,
 previous biphasic reaction

Antigen 
Exposure

Presenter
Presentation Notes
In biphasic reactions, the initial symptoms resolve spontaneously or with treatment within hours (similar to a uniphasic response).  Subsequent to resolution there is an asymptomatic period which can last several hours.

Biphasic anaphylaxis (defined by the recurrence of symptoms meeting NIAID/FAAN or similar diagnostic
criteria for anaphylaxis, occurring after the resolution of initial symptoms, and without reexposure to the trigger)
is estimated to be less than 3% in adults but may be up to 15% in children.

Life-threatening cases of biphasic anaphylaxis are uncommon.






Protracted Anaphylaxis

Antigen 
Exposure

Initial 
Symptoms

0
Possibly >24 hours

Time

Presenter
Presentation Notes
Protracted anaphylactic reactions are
frequently associated with profound hypotension
may last longer than 24 hours
minimally responsive to aggressive therapy 
associated with a poor prognosis (Stark, 1986)



Anaphylaxis: Key Questions
• Suspected trigger

– Amount/dose
– Preparation of food (raw, cooked, baked)

• Symptoms and timing – consistent with anaphylaxis?
• Treatment: time given and response to treatment
• Associated factors

– Exercise
– Medications
– Food
– Infection
– Alcohol

• Records of acute event (ER visit)
– Can be very helpful to see vital signs, physical 

examination in cases where all symptoms subjective



Cause

 Most episodes of anaphylaxis are triggered through an immunologic 
mechanism involving immunoglobulin E (IgE) which leads to mast cell and 
basophil activation and the subsequent release of inflammatory mediators such 
as histamine, platelet activating factor, leukotrienes, tryptase and 
prostaglandins.

  Although any substance has the potential to cause anaphylaxis, the most 
common causes of IgE-mediated anaphylaxis are foods (particularly peanuts, 
tree nuts, shellfsh and fsh, cow’s milk, eggs and wheat), medications (most 
commonly penicillin and other antibiotics), and stinging insects .

  Exercise, aspirin, non-steroidal anti-infammatory drugs (NSAID), opiates, and 
radiocontrast agents can also cause anaphylaxis, but anaphylactic reactions to 
these agents often result from non-IgE-mediated mechanisms.

  In other cases, the cause of anaphylactic reactions is unknown (idiopathic 
anaphylaxis). In children, anaphylaxis is most often caused by foods, while 
venom and drug-induced anaphylaxis is more common in adults



Evaluation of Pediatric Anaphylaxis

 Signs and symptoms
 Anaphylaxis involves a range of signs and symptoms from 

hives, wheezing, and angioedema to cardiovascular collapse 
and death.   Skin and mucosal cutaneous symptoms (eg, 
hives, pruritus, facial swelling) will occur 80-90% of the time. 

  Generally, at least 2 organ systems (skin, respiratory, 
cardiovascular, gastrointestinal systems) are involved; 
however, anaphylaxis can present with a low systolic blood 
pressure for age or decrease in systolic blood pressure by 
more than 30% after known allergen exposure alone











Assessment

 Identify risk factors for fatal anaphylaxis
 Delay to administration of adrenaline or emergency response 

services
 Poorly controlled asthma .
 Allergy to nuts, shellfish, drugs and insect stings
 Adolescence
 Pre-existing cardiac and respiratory conditions



Differential Diagnosis

 Angioedema
 Asthma
 Bee and Hymenoptera Stings
 Carcinoid Tumor
 Exercise-Induced Anaphylaxis
 Serum Sickness
 Shock
 Shock, Cardiogenic
 Shock, Hypovolemic
 Status Asthmaticus
 Syncope
 Toxicity, Seafood



 Anaphylaxis is essentially a clinical diagnosis.
  The primary clinical diagnostic criteria include the acute 

onset of skin and/or mucosal symptoms along with either 
respiratory compromise (eg, bronchospasm, stridor, shortness 
of breath) and/or persistent gastrointestinal symptoms 
(crampy abdominal pain, vomiting) and/or reduced blood 
pressure or associated symptoms of end-organ dysfunction 
(eg, hypotonia, syncope, incontinence).

 Other problems to be considered include mastocytosis, 
physical urticaria, "red man syndrome" (related to the 
intravenous administration of vancomycin), and vocal cord 
dysfunction.

http://emedicine.medscape.com/article/203948-overview
http://emedicine.medscape.com/article/137782-overview
http://emedicine.medscape.com/article/137782-overview


Diagnosis of Pediatric Anaphylaxis

 Laboratory tests generally are not useful for the acute diagnosis of 
this condition, although serum histamine and tryptase may be of 
limited help in confirming the diagnosis retrospectively; other tests 
(eg, specific antigen testing following recovery) may provide some 
clues to triggering agents.

 Serum tryptase levels
 The diagnosis of anaphylaxis is principally a clinical one. However, 

measurements of serum tryptase may be helpful in confirming the 
diagnosis. A normal value does not rule out anaphylaxis, as tryptase 
levels tend not to increase in children with food-induced 
anaphylaxis.





Treatment of Children With Anaphylaxis

 It cannot be stressed enough that intramuscular (IM) administration 
of epinephrine is the only first-line treatment for anaphylaxis. 

    Its use should not be delayed by giving other medications such as 
antihistamines beforehand. Administration in the anterolateral thigh 
provides superior absorption compared with deltoid and 
subcutaneous injections.

  Because of the risk of potentially fatal dysrhythmias, intravenous (IV) 
and intraosseous (IO) administration should be limited to low-dose 
infusions under closely monitored conditions for patients with 
refractory reactions. 





Drugs and other agents used in 
Anaphylaxis therapy

 1.Epinephrine
 2.Antihistamines-Diphenyhydramine,Cimetidine
 3.Corticosteroids-Hydrocortisone,predisone,methlyprednisone
 4.Drugs for Resistant bronchospasm-salbutamol ,aminophylline
 5.Volume expanders
 6.Vosopressors-dopamine
 7.Drugs in B –blocked patients-atropine ,glucagon & ipratropium





 Since delay in administration may lead to more prolonged 
symptoms, epinephrine should be administered even when patients 
present with potential anaphylactic symptoms, whether mild or 
moderate in severity.

  There are no absolute contraindications to epinephrine use in the 
treatment of anaphylaxis.



 Prehospital care should be directed at stabilization of the airway, 
breathing, and circulation (the "ABCs") and administration of IM 
epinephrine.

 Patients with signs of poor perfusion should be placed in a modified 
Trendelenburg position with the legs elevated. Crystalloid fluids 
should be given rapidly if the patient is hypotensive or has other 
signs of shock.

 ED consultation with a pediatric emergency or critical care 
specialist should be obtained in unstable patients and those 
unresponsive to treatment. Outpatient consultation with an allergist 
is appropriate for most patients with anaphylaxis, especially those 
with the following factors:



 Significant clinical presentation or those requiring prolonged 
treatment

 History of atopic disease
 Unclear trigger or inciting agent
 Recurrent episodes of anaphylaxis
 Few patients will present in shock. Most will present with skin 

complaints (eg, urticaria, angioedema), along with respiratory, 
gastrointestinal, or cardiovascular symptoms. Primary attention is 
directed at the stabilization of the patient's airway, breathing, and 
circulation. If not already given, epinephrine (which acts as a 
physiologic antagonist) should be administered as soon as the 
diagnosis is suspected.



Epinephrine administration

 Epinephrine is the first drug of choice. A dose of 0.01 mg/kg (1:1000 
strength = 1 mg/mL) should be administered into the anterolateral 
portion of the thigh. Subcutaneous and deltoid administration are 
not recommended. The IM epinephrine may be repeated at 5- to 
15-minute intervals for unresponsive symptoms.

 Because there is wide use of prefilled epinephrine syringes, a 
simplified IM dosing regimen can be used based on the child’s 
weight:

 7.5-15 kg: 0.1 mg (0.1 mg/0.1 mL)
 15-30 kg: 0.15 mg (0.15 mg/0.15 mL)
 >30 kg: 0.3 mg (0.3 mg/0.5 mL)



Management:
Immediate Treatment
 EPINEPHRINE 

 Primary and most important treatment
 Dose 

 Adults 0.3-0.5 mg of 1:1000 IM; max of 0.5 mg 
 Children 0.01 mg/kg of 1:1000 IM; max 0.3 mg

 Repeat doses every 5 min or sooner if needed
 Call 911/activate EMS after administration

 For observation/continued treatment, NOT because epinephrine is dangerous
 Keep patient lying down or in a semi-recumbent position – do not ask to stand up, do 

not support in sitting position if unconscious
 Change to a more upright posture or continuing to be supported in sitting position 

when unconscious during anaphylaxis were reported to result in sudden death1

 May place on side if unconscious or vomiting 
 Always give epinephrine first before asthma reliever puffer for airway symptoms in 

patients with both asthma and food allergy

Pumphrey RSH. J Allergy Clin Immunol 2003;112:451

Presenter
Presentation Notes
Can start with 0.3mg of 1:1000 and increase to 0.5mg of 1:1000 if no response



Blood pressure management

 Patients with hypotension unresponsive to positioning and 
epinephrine should receive a 20 mL/kg rapid crystalloid fluid bolus. 
Additional medications should be considered for patients not 
responding to 60 mL/kg of crystalloid fluids and continuous 
epinephrine infusion.

 Recall that children are more likely to have compensated shock in 
which tachycardia and signs of hypoperfusion (eg, decreased 
peripheral pulses, cool extremities) are present, but the blood 
pressure is normal. A systolic pressure of less than the 5th percentile 
for age would indicate uncompensated shock, which correlates to 
the following:

 < 70 mm Hg in children aged 1-12 months
 < 70 mm Hg + (2× age in years) in children aged 1-10 years
 < 90 mm Hg in children aged ≥10 years



 Glucagon may help with refractory symptoms in the 
patient taking a beta-blocker. In children, administer 20-
30 mcg/kg (not to exceed a cumulative dose of 1 mg) 
IV over 5 minutes, followed by an IV maintenance 
infusion and titrated to clinical effect at 5-15 mcg/min



Treatment for patients unresponsive to 
fluid resuscitation

 Patients unresponsive to fluid resuscitation should receive 
vasopressors as follows:

 Epinephrine (0.1-1 mcg/kg/min IV) should be considered as the 
initial vasopressor in children. Doses at < 0.3 mcg/kg/min will tend to 
have more β-activity, whereas α-action becomes more 
pronounced at higher doses.

 Dopamine (2-20 mcg/kg/min IV) may be used in addition to 
epinephrine. Greater α-activity is seen at higher doses.

 Norepinephrine (0.1-2 mcg/kg/min IV) is a potent vasopressor. It is 
usually considered in children unresponsive to epinephrine

http://reference.medscape.com/drug/intropin-dopamine-342435
http://reference.medscape.com/drug/levarterenol-levophed-norepinephrine-342443


Airway management

 If the patient is hypoxic or has respiratory complaints, high-flow oxygen (warm, 
humidified air is preferred) by nonrebreather mask should be given. In the 
awake child who is having some difficulty maintaining his or her airway, a 
nasopharyngeal (NP) airway is better tolerated than an oropharyngeal (OP) 
airway.

 Continuous positive airway pressure (CPAP) may be considered before using an 
advanced airway (eg, noninvasive pharyngeal airway, endotracheal 
intubation) if the child is unable to maintain his or her airway, has decreased 
oxygen saturation, and/or has a decreasing level of consciousness. 

 The use of noninvasive positive pressure (eg, CPAP) may help avoid the need for 
an advanced airway. In patients with signs of significant hypoxia, an advanced 
airway (eg, supraglottic airway device, endotracheal intubation) should be 
considered. The airway should be secured with an endotracheal tube early in 
cases of upper airway obstruction.

 Nebulized albuterol (2.5-5 mg/dose) may be used for bronchospasm not 
responding to epinephrine. Nebulized epinephrine may be used for stridor 
secondary to laryngeal edema.



Outcomes in Pediatric Anaphylaxis

 The prognosis is good, especially if anaphylaxis is treated early with 
epinephrine. Although the overall fatality rate in children is very low (1 
per 100,000 per population), those who have a delay in receiving 
epinephrine, have hypotension or prolonged respiratory symptoms, or 
are unresponsive to treatment are at the greatest risk.

 Delayed/biphasic anaphylactic response
 The overall risk of biphasic reactions appears to be < 1% to 20%. [5] The 

secondary response may be milder, the same, or more severe than the 
initial presentation. Those at greatest risk, with certain triggers (eg, bee 
stings) or treatment (eg, multiple doses of IM epinephrine), may require 
up to 24 hours of observation. All patients with anaphylaxis, even with 
mild symptoms, should be monitored. Most will suffice with a 2–6-hour 
period of observation. In any event, the patient must be observed until 
the symptoms have resolved.



3 R’s of an Anaphylaxis 
Emergency Action Plan

 Recognize symptoms early

 Respond quickly

 Review what caused the reaction

Presenter
Presentation Notes
An anaphylaxis plan should have three Rs:
Recognize symptoms early.
React quickly. 
Review what caused the reaction after things calm down.  This piece of the plan will help ensure that you aren’t going to repeat the same mistake and will provide an opportunity to fine tune the plan as needed.  Be sure to have the parents’ and child’s perspective so that everyone gains confidence in avoiding future episodes.




Patient Follow-up for Pediatric 
Anaphylaxis

 Patients and their caregivers should be provided with education about 
exposure risk, early management, and access to medical care.

 All patients should be discharged with a prescription for an epinephrine 
auto-injector. Patients and caregivers should be advised to call 911 or 
seek immediate medical attention after epinephrine self-administration. 
Two to three days of cetirizine may be helpful for residual cutaneous 
symptoms.

 Discharge guidance should include an in-person follow-up with the 
patient’s primary care provider within a week. Those with more than 
mild symptoms should be referred for evaluation by an allergist.

 Consider discharging patients with an action plan (such as those from 
the American Academy of Asthma, Allergy and Immunology [AAAAI] 
or Food Allergy Research & Education [FARE]). Exposure to the inciting 
agent, if known, should be avoided.

https://www.aaaai.org/
https://www.foodallergy.org/


When in Doubt, 
Inject Epinephrine! 

Please remember….



Summary. Key Points

 1.Food is by far the commonest trigger of Anaphylaxis. 
 Concomitant Asthma increases the  risk of severe or fatal 

anaphylaxis.
 2.Prompt treatment of anaphylaxis is essential: call for assistance, 

inject epinephrine IM in the mid outer thigh ,and place the position 
supine or a position of comfort.

 3.Provide oxygen, IV fluids ,and other interventions as needed.
 4>Anaphylaxis triggers should be be confirmed and vigilantly 

avoided.



Conclusion

 Anaphylaxis represents one of the most urgent of medical emergencies, in 
which rapid diagnosis and prompt and appropriate treatment can mean 
the difference between life and death. 

 Although there has been steady progress in our understanding of the 
antibodies, effector cells, and mediators that can contribute to the 
development and manifestations of anaphylaxis, especially in the context 
of mouse models of the disorder, the basic clinical management of 
anaphylaxis has changed little in decades.

 The diagnosis of anaphylaxis relies on a suggestive clinical history after 
exposure to a potential triggering factor. Serum tryptase concentrations 
increase on degranulation of mast cells and therefore serum tryptase levels 
can be measured to diagnose anaphylaxis.
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                                          ?????

THANK YOU FOR YOUR ATTENTION
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