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Gell & Combs immunologic reaction

Allergen  Fe receptor

for IgE
N y

Allergen- i} =4/

specfic g

IgE

i
Fo receptor
P cell

I

Cyintoxic

Complement
activation

limumane

complex }%@

@ ° 7
Complement %éﬁ(

activahion

>7 complex
IDegranulation d_/r " - Activated macrophage
Type Type I Type IlI Type IV
IgE-Mediated Hypersensitivily |IgG-Medianed Cytotoxic Immune Complex-Mediated ll-Mediated Hy persensftivity
Hypersensitivity Hypersensativity |

k

pees crosslinking of
IZE b A<t oells and
basophils with release of
vassaciive mediators

Typical manifestanons mchde
svstemic anaphylaxis and
localized anaphylaxis such as
hay fever, asthme, hives, Food
allergics, and eczema

Ab directed against cell surface | Ag-Ab complexes deposited

antigens meditates cell
destruction via complement
activation or ADCC

Typical manifestations include | Typical manifestations include !'T}'['ll'ii.'i.ll manifestations include

hlood transfusion reactions,
erythroblastosis fetalis, and
autcinmmune hemaelviic
ANC

1 varus tssues imnduce
complement actvation andl
an ensuing inflammutory

| Sensitzed TpTHcells release
eviokines that activaic
smacroplages of T cells which
| mediate direct cellular damage

response mediated by massive |

{ infiltration of neutrophils

localized Arthus reaction and
peneralized rerctuons such
as serum sickness, necrolizing
vasculitis, glomerulnephrits,
rheumaioid arthes, and

| SYStemic lupus eryithenuitosus

contact dermants, ubercular
Hesions and graft rejection
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(non IgE, type 4 Gell & Coombs reaction)

FPIAP- Food protein-induced allergic
proctocolitis (rectum and colon)

FPIE- Food protein-induced enteropathy (small
bowel) CELIAC

FPIES- Food protein-induced enterocolitis
syndrome (entire gastrointestinal tract)

EOE *
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Acute FPIES — Food
Protein Induced
Enterocolitis Syndrome

Chronic FPIES - may
manifest as slow
weight gain and colic
without overt diarrhea
or consistent vomiting
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SKkin prick- RAST-
presence of: specific IGE in skin specific IgE in serum

~ Graded challenge-
What is the clinical reaction? Timing and
setting dependent on original reaction



Table 1. Clinical characteristics of four food related fatalities in Israel

Case 1 Case 2 Case 3 Case 4
Age [yrs) B 10 16 26
Gender F M F F
Location of ingestion School Bakery Party Restaurant
Location of death Clinic ICU 1ICu ICu
Age when milk allergy was first diagnosed 8 months  Infancy Infancy Unknown
Regular allergy follow-up No Mo Yas No
Prescription of injectable epinephrine Wo Mo Yes Mo
Use of epinephrine during final event No Mo No Mo
Previous reactions Yos es Yes Yes
Previous life-threatening event No Mo No Mo
Time to reaction < 10 min « 10 min <10 min « 10 min
Type of food Chocolate  Cake, Pastry, Waffle
hidden hidden
Estimated amount consumed 180 mg Several Several Unknown
milliprams  milligrams
Asthma Yes Yes Yes Yes
Controller treatment for asthma Mo Mo Mo Mo
Cutaneous signs No MO NO NO

ICU = intensive care un

—
—
G
G
G

Levy MB, Goldberg ME, Nachshon L, Tabaschnik E, Katz Y. e
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Classic Anaphylaxis

Reintroduced
&IgE antigen
Antigen Fc Fab s i
gE-speci —
v . € . . receplor
"gi:‘;a <3 Mast cell " Granules Histamine
4 or basophil ES(;A SRS-A
Antigen-specific IgE PAF ('—eui;ggl:nes)

1° mediator release

Sensitization Reversible Binding Antigen Bridging



Signs and symptoms of

Anaphylaxis

Central nervous system

Swelling of the conjunctiva—_ - U
RN \j{? . -lightheadedness
N - loss of consciousness

Runny nose — g - confusion
- headache
Swelling of lips, / - anxiety
tongue and/or throat
Respiratory

- shortness of breath
- wheezes or stridor

Heart and vasculature
- fast or slow heart rate

- low blood pressure - hoarseness
- pain with swallowing
Skin - cough
- hives
- itchiness Gastrointestinal
- flushing - crampy abdominal
pain
- diarrhea
Pelvic pain - vomiting

\

Loss of
bladder control



ViIagnostic criteria

After exposure to known allergen for
that patient (minutes to several hours):

Acute onset of an illness (minutes to 2 or more of the following that occur
several hours) with involvement of: rapidly after exposure to a likely
allergen for that patient:

And either r 3
- ~ Respiratory Compromise
Respiratory Compromise L )
< p, (
/ N Dyspnea
Dyspnea Wheeze-bronchospasm
Wheeze-bronchospasm v Peak expiratory flow
v Peak expiratory flow Stridor
Stridor \ Hypoxemia )
_ Hypoxemia >

~

Persistent GI Symptoms

\f
4

Vomiting
Crampy Abdominal Pain

Diarrhea
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2013-2018
Anaphylaxis in Dana PED

Anaphylactic
patients
(N=375)

Demographics

Age in years, median (range) 4.89 (1m-16/1 year)

52.5%
wik BT
2.56%
Pt D
ssame T
3.7%
07%
orees IR




Incidence of anaphylaxis in the PED by
year

29000 0.35%

0.30%
28500

0.25%
28000 020%
27500 0.15%

0.10%
27000

0.05%
26500 0.00%

2013 2014 2015 2016 2017 2018

mmmm total number of ED visits per year == incidence of anaphylaxis



Total number of ED visits per year with anaphylaxis
and how many were correctly diagnosed.

180
160
140
120
100
80
60
40
20

0
2013 2014 2015 2016 2017 2018

m total number of ED visits per year with anaphylaxis m correctly diagnosed
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> J Allergy Clin Immunol Pract. 2020 Apr;8(4):1239-1246.e3. doi: 10.1016/j.jaip.2019.11.013.
Epub 2019 Nov 23.

Prevalence of Errors in Anaphylaxis in Kids (PEAK): A
Multicenter Simulation-Based Study

Tensing Maa 1 Daniel J Scherzer 2, llana Harwayne-Gidansky 3 Tali Capua 4 David O Kessler 7,
Jennifer L Trainar ©, Priti Jani 7, Becky Damazo & Kamal Abulebda 2, Maria Carmen G Diaz 19,

Rana Sharara-Chami 1", Sushant Srinivasan 12, Adrian D Zurca '3, Ellen 5 Deutsch ¥,

Elizabeth A Hunt 1%, Marc Auerbach 18,

PEAK investigators of the International Network for Simulation-based Pediatric Innovation, Research,
& Education (INSPIRE)

Collabeorators, Affiliations + expand
PMID: 31770652 DOI: 10.1016/]jaip.2019.11.013

Abstract

Background: Multi-institutional, international practice variation of pediatric anaphylaxis management

by health care providers has not been reported.

Objective: To characterize variability in epinephrine administration for pediatric anaphylaxis across

institutions, including frequency and types of medication errors.

Methods: A prospective, observational, study using a standardized in situ simulated anaphylaxis
scenario was performed across 28 health care institutions in 6 countries. The on-duty health care team
was called for a child (patient simulator) in anaphylaxis. Real medications and supplies were obtained
from their actual locations. Demographic data about team members, institutional protocols for
anaphylaxis, timing of epinephrine delivery, medication errors, and systems safety issues discovered

during the simulation were collected.

Results: Thirty-seven in situ simulations were performed. Anaphylaxis guidelines existed in 41% (15 of
37) of institutions. Teams used a cognitive aid for medication dosing 41% (15 of 37) of the time and
32% (12 of 37) for preparation. Epinephrine autoinjectors were not available in 54% (20 of 37) of
institutions and were used in only 14% (5 of 37) of simulations. [EEEWRTNERGRTTLTE [
administration was 95 seconds (interquartile range, 77-252) for epinephrine autoinjector and 263

seconds (interquartile range, 146-407.5) for manually prepared epinephrine (P = .12). At least 1
medication error occurred in 68% (: of simulations. Nursing experience with epinephrine
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Epinephrine in anaphylaxis: higher risk of cardiovascular complications and overdose after
administration of IV epinephrine compared with IM epinephrine.

AU -Campbell RL, Bellolio MF, Knutson BD, Bellamkonda VR, Fedko MG, Nestler DM, Hess EP
J Allergy Clin Immunol Pract. 2015 Jan;3(1):76-80. Epub 2014 Aug 29.

BACKGROUND
Epinephrine is the drug of choice for the management of anaphylaxis, and fatal anaphylaxis is associated with delayed epinephrine administration.
Data on adverse cardiovascular (CV) complications and epinephrine overdose are limited.

OBJECTIVE
To compare rates of CV adverse events and epinephrine overdoses associated with anaphylaxis management between various routes of epinephrine
administration among patients with anaphylaxis in the emergency department.

METHODS
This was an observational cohort study from April 2008 to July 2012. Patients in the emergency department who met diagnostic criteria for anaphylaxis
were included. We collected demographics; route of epinephrine administration; trigger; overdose; and adverse CV events, including arrhythmia,
cardiac ischemia, stroke, angina, and hypertension.

RESULTS
The study cohort included 573 patients, of whom, 301 (57.6%) received at least 1 dose of epinephrine. A total of 362 doses of epinephrine were
administered to 301 patients: 67.7% intramuscular (IM) autoinjector, 19.6% IM injection, 8.3% subcutaneous injection, 3.3% intravenous (1V) bolus,

and 1.1% IV continuous infusion. There were 8 CV adverse events and 4 overdoses with 8 different patients. All the
overdoses occurred when epinephrine was administered IV bolus. Adverse CV events were associated with 3 of 30
doses of IV bolus epinephrine compared with 4 of 316 doses of IM epinephrine (10% vs 1.3%; odds ratio 8.7 [95%
Cl, 1.8-40.7], P = .006). Similarly, overdose occurred with 4 of 30 doses of IV bolus epinephrine compared with 0 of 316 doses of IM epinephrine
(13.3% vs 0%; odds ratio 61.3 [95% CI, 7.5 to infinity], P<.001).

CONCLUSION

The risk of overdose and adverse CV events is significantly higher with IV bolus epinephrine administration. Analysis of the data supports the
safety of IM epinephrine and a need for extreme caution and further education about IV bolus epinephrine in anaphylaxis.
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Rapid overview: Emergent management of anaphylaxis in infants and
children*®

Diagnosis is made clinically:

The most common signs and symptoms are cutaneous (eg, sudden onset of generalized urticaria,
angioedema, flushing, pruritus). However, 10 to 20% of patients have no skin findings.

Danger signs: Rapid progression of symptoms, evidence of respiratory distress (eq, stridor,
wheezing, dyspnea, increased work of breathing, retractions, persistent cough, cyanosis), signs of
poor perfusion, abdominal pain, vomiting, dysrhythmia, hypotension, collapse.

Acute management:

P —

————— e —— ———
= nrst and most important therapy in anaphylaxis is epinephrine. There are NO absolute T ——
traindications to epinephrine in the setting of anaphylaxis. —

Airway: Immediate intubation If evidence of impending airway obstruction from angioedema. Delay
may lead to complete obstruction. Intubation can be difficult and should be performed by the most
experienced clinician available. Cricothyrotomy may be necessary.

IM epinephrine {1 mg/mL preparation): Epinephrine 0.01 ma/kg should be injected intramuscularly in
the mid-outer thigh. For large children (=50 kg), the maximum 1s 0.5 mg per dose. If there is no
response or the response 1s Inadequate, the injection can be repeated In 5 to 15 minutes (or more
frequently). If epinephrine is injected promptly IM, patients respond to one, two, or at most, three
injections. If signs of poor perfusion are present or symptoms are not responding to epinephrine
injections, prepare IV epinephrine for infusion (see below).

Place patient in recumbent position, if tolerated, and elevate lower extremities.
Oxygen: Give 8 to 10 L/minute via facemask or up to 100% oxygen, as needed.

Normal saline rapid bolus: Treat poor perfusion with rapid infusion of 20 mL/kg. Re-evaluate and

repeat fluid boluses (20 mL/kag), as needed. Massive fluid shifts with severe loss of intravascular
volume can occur. Monitor urine output.




injections. If signs of poor perfusion are present or symptoms are not responding to epinephrine
injections, prepare IV epinephrine for infusion (see below).

Place patient in recumbent position, if tolerated, and elevate lower extremities.
Oxygen: Give 8 to 10 L/minute via facemask or up to 100% oxygen, as needed.

Normal saline rapid bolus: Treat poor perfusion with rapid infusion of 20 mL/kg. Re-evaluate and
repeat fluid boluses (20 mL/kqg), as needed. Massive fluid shifts with severe loss of intravascular
volume can occur. Monitor urine output.

Albuterol: For bronchospasm resistant to IM epinephrine, give albuterol 0.15 mg/kg (minimum dose:
2.5 mg) in 3 mL saline inhaled via nebulizer. Repeat, as needed.

H1 antihistamine: Consider giving diphenhydramine 1 ma/kg (max 40 mg) IV.
H2 antihistamine: Consider giving ranitidine 1 mag/kg (max 50 mg) IV.
Glucocorticoid: Consider giving methylprednisolone 1 mg/kg (max 125 mag) IV.

Monitoring: Continuous noninvasive hemodynamic monitoring and pulse oximetry monitoring should be
performed. Urine output should be monitored in patients receiving IV fluid resuscitation for severe
hypotension or shock.

Treatment of refractory symptoms:

Epinephrine infusion: In patients with inadequate response to IM epinephrine and IV saline, give
epinephrine continuous infusion at 0.1 to 1 mcg/kg/minute, titrated to effect.

Vasopressors1: Patients may require large amounts of IV crystalloid to maintain blood pressure. Some
patients may require a second vasopressor (in addition to epinephrine). All vasopressors should be
given by infusion pump, with the doses titrated continuously according to blood pressure and cardiac
rate/function monitored continuously and oxygenation monitored by pulse oximetry.

IM: intramuscular; IV: intravenous.

= A child is defined as a prepubertal patient weighing less than 40 kg.

T All patients receiving an infusion of epinephrine and/or another vasopressor require continuous
noninvasive monitoring of blood pressure, heart rate and function, and oxyagen saturation. We suggest that



R b el

N7 7 (NwP N2> N2°012) 12 VDK

(T1277 DY) WP eIl

19%aN PAT22 VINYY MINA

T 423 PR NTNN .1
7onnwa namNn
19 2953 ;non

TR T YA
nan Neann naTh

DN NEPN AP .2
v MNN POND
Ratn

PIRHN N 3
799 90° Hw AMia
"I IR Ty
mPInm
Ime 3 Tena

PNBN NN 4
NP MIN DMWY
v 10 Twna
TR, PN NN

099 DMYRON NYAINI PIIND NAYWNY TYUNA

Q ® @ @

byasy Yo
n7ha nm*_‘m _mf:r: T nfn:l
mMEEN VYR TN NI T
103 a2 NMYoAnn
oYY

(NN N2YH Yv MaTyna
D' PRVDNOIN 1B .1

WP EINT WTIND D70 NN 27V TR DN L2
A0 0,15 91312 192171 0.3 19%9N 10 - 0MYPND DMR0ONN OXN L3

A1 0.15 99372 122aN312 0.3 19%N D Y1V 1nn M2y RV v mativna

199N Y 97990 10N OINAN DINRTNNN TNN DAY

@ ® @ ®

ahh W na INY
mon 7oy WS 179 NN '|‘|‘1‘|‘|‘rn TR 18P
OMNAYI WA o OrI¥aY
TN YWD won o e |1 E10)
VYo wp mmno
TN mabynn

119%NN 1NN INxD




;T3 nfxon

,i/Ta0 n/npn

DY INID YW 27X X91Y (1Y DTV ITIn

|9'ox — Epipen

o1 oox -Epipen Jr

, Epipen JR - o17-9'ox :0mvwonin v px71 koY Ivnw ooy TIing owipan nax
JINMAN Twn My nwik oy L Epipen - |99

0II92NI ANTIN ,WTN UATIDA 1D XY |Iwnw 27xn W 127 NnIvn DX 2007 W
ATUMA I anita anl e

N7 o'mioonront nTna .1 pwa o'xkan om'wn v a'tinn 191 waTa ¢ Tnirma
21 M apar gt M nipT 5-15 3N 1ayna annn ATNY IR, NSNIYN
SINX 7N NE DY 12 IR NRYY 11y

,LTAN NV TITH &% 7200w 72,1702 Apnina ik e vy TS optn ox .2
TR DY NIY'YD yinY '

193 ¥'71,1,2,3 ,0x% 90% = NI 3 N 7 ¥ TNy pama N ernnt e L3
Juae 10 ,any Tv e

ONIN PITAY W' 271 I8 DINYT D' 0NONNY L a%Nn 192 waTa v 4
. “25 ¢ % nnnn pionx'1 N'MYIN

— 1 = v - 0 =0 e [ |



https://www.youtube.com/watch?v=r6ZkAx7d
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https://www.youtube.com/watch?v=r6ZkAx7djyk

0°111°1

NI9TY -[IM/NKX9N2A -A"p 7.57 nnnn nipi'n
NN7 N2 AT X7 DX .21 77Wn '97 NNy
(***nn 12 onnn NIXR**) 2"'n0.15 q1mr'a |9'ox

(h1m'a 19'o9x) 2"'n 0.15 - 2"p 7.5-25 Fpwun
(7'27 |9'9X) A"'n 0.3 n%uni A"y 25 pwn
D'POTN W T'NY7 W



TYO1 TRT N2 219

N7220 'VA RN It N9'wNN N7aan e
NNIN IX VAN DN DYPNnn 0T .N7DN
J12'0 D'IINN

— NI [ITA7 NANR NY'IN7 DIDAWNN 17N e

NAITN DA?N NNItN 27w 'n 4-6 0'N'7a
YaliriJ)a

7'V - [ITN? DTN AR DRI Dwian e

TV 2707 N'APX NINDIA .0'TIANT? DV A
D"'NN )7NN2 qon [It? N1 7X INN9* 50%



...JINT OV

NITI9M 0'N'W7 NITINN

70 X7 ,q1n1 XIn DMWY D'T7'2 NWR N'OR'7'9IX NAIANT 130N
"0"n N110" 0'IINNn NaN2 IX DIONIO 1N'D

ST7'0 7w 0NN NID'RA VIA9YT 717V 7'Nn 732 n'vad 7907 [Ixn

N'AN7NN MR X9 11'K — ORAL TOLERANCE INDUCTION —OIT
nmimi' NDM¥ 2'NNI NAIANT 90N NX N7unNn X7X JINKRN NNV
.D"NN 707 2RN 7w

NV A7N7 NN vamn 719'00 NoIN X7—- 19X 27N



2 995071 TPnY I

20"y DINXRN 7NNIN] DT e
?N10W DNO IT "7IN 7NINDWN NNl *




Meyer R., Chebar Lozinsky A., Fleischer D.M.,
Vieira M.C., Du Toit G., Vandenplas Y., et al:
Diagnosis and management of non-IgE
gastrointestinal allergies in breastfed infants—
an EAACI position paper. Allergy 2020; 75: pp.
14-32
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