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Learning Objectives:

1. Identify infant and toddler specific challenges in recognizing
and managing anaphylaxis

2. Know the infant and toddler specific and relevant
recommendations from the 2023 Anaphylaxis Practice
Parameter Update

Community Setting
Identification of Anaphylaxis:
Criteria for Patient/Caregiver

Recognition

Anaphylaxis

Treatment
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Healthcare Setting

Identification of Anaphylaxis:
Criteria for Clinicians
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Healthcare Setting

Identification of Anaphylaxis
Criteria for Clinicians

Community Setting
Identification of Anaphylaxis:
Criteria for Patient/Caregiver
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Guiding Principles Expert Panel
Recommendations




Guiding Principles for the Recognition,
Diagnosis, and Management of Infants with
Anaphylaxis: An Expert Panel Consensus

Expert panel tasked to provide guiding principles for infant
anaphylaxis highlighted e
« Definition of Infant and Toddler: e N
* Aninfant s a child under 12 months old ;
+ Atoddler is a child between 12 and 36 months old
* Key Considerations for Anaphylaxis
Management:
+ Appropriate and adequate epinephrine dosing
+ Proper EAl needle size selection
* Accurate identification of symptoms indicating
anaphylaxis
* Allare crucial for achieving good outcomes

Greenhawt M, Gupta R, Meadows A, MO istner M, Spergel J, Camargo C, ieberman, , imons £ Gulding Princples for the.
Recognition, Diagnosis
Clinical immunology: In ractice. 2019 et 5.
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Anaphylaxis Practice Parameter
2023 Update

Practice Parameter Recommendations:

+ Developed by JTFPP & Anaphylaxis Workgroup
(AAAAI/ACAAI)

Practice Parameter Recommendations:
7 key areas, including infants/toddlers

* Infant and Toddler Recommendations:

4/8/2026

Practice Parameters Joint Task Force

Anaphylaxis Practice Parameter
2023 Update

* A series of questions were formulated to create consensus-
based recommendations to support clinicians and families

+ Majority opinion reflected in final recommendations

+ Strength and certainty assessed by the workgroup

Golden, David B.K.t al Anaphylaxis: A 2023 practice parameter update.
‘Anals of Alergy, Asthma & Immunology, Volume 132, lsue 2, 124 - 176
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+ Diagnosis and treatment of anaphylaxis in infants is complex
« Infants

ay present with unique, age-specific symptoms
erity is not age-dependent
+ Anaphylaxis s rarely a first reaction to an allergen

Golde, David K. et al. Anaphylaxis: A 2023 practice parameter update.
Annals of Allergy, Asthma & Immunology, Volume 132, ssue 2, 124 - 176,
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Anaphylaxis Practice Parameter 2023 Update:
Infant/Toddler Specific Recommendations

We suggest clinician s use current NIAID/FAAN or WAO anaphylaxis criteriato  conditional
assistin the diagnosis of anaphylaxis in infants/toddlers, because there are no

16
criteria specific to this age group.
9  CBS  Wesuggestclinicians be aware that, in infants and toddlers, patient age does  conditional Very low
not correlate with reaction severity. W
10 CBS  Wesuggestclinicians be aware that anaphylaxis is unlikely to be the initial conditional  low
reaction to a food or medication on first exposure in infants.
11 CBS  Wesuggestclinicians be aware that parents of infants and toddlers may report  conditional ~ Very low
age-specific symptoms that are less often reported by older children and adults.
12 CBS We suggest clinicians prescribe either the 0.1mg or the 0.15mg EAI dose for conditional  low
infants/toddlers weighing less than15kg.
Golden, David B.. e . Ansphyai: A 2023 practiceparameter upte Galden,

‘Anals of Alergy, Asthma & Immunology, Volume 132, lsue 2, 124 - 176
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be used to treat any individual on school grounds who experiences anaphylaxis. nal

Anaphylaxis Practice Parameter 2023 Update:
Infant/Toddler Specific Recommendations

List of Recommendations: Anaphylaxisin the Community Setting Certainty
of evidence

We suggest childcare centers and schools implement staff training for allergy  Conditio
and anaphylaxis management. a i
We suggest that childc and schools stock EAlsthatcan Conditio

Very low

David B K. et al. Anaphylaxis: A 2023 practce parameter update,
‘Annals of Allergy, Asthma & Immunology, Volume 132, ssue 2, 124 - 176,



Anaphylaxis Practice Parameter 2023 Update:
Infant/Toddler Specific Recommendations

List of Recommendations: Epinephrine Auto-Injectors: When and How to Certainty
prescribe of evidence

26 CBS the patient conditional Very low
experiences i

f needed
pinephrine use f or
after

oreary Swe s
27 CBS counsel use of EAIs, the dy effects, and the need for immediate. Strong Low
engasing
28 cBs in shared decision-making. Conditional  Very low
toprescrie, patcl dosage, neel length, affrdabil

29 CBS and patient treatment preferences. Conditional  Very low
Ouring vt withpatient who have been prescrbed EALs,we recommend tha iniiansroutinely review the ssenils

30 cBS o . :

Strong Low

Golden, David .K. et al Anaphylaxis: A 2023 practice parameter update
‘Anmals of Alergy, Asthma & Immunology, Volume 132, lsue 2, 124 - 176
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2023 Anaphylaxis Practice Parameters Update:
Recommendation # 11
il i s ekt 68

Do infan’}s and toddlers present with different signs and

symptoms of anaphylaxis compared with older children and
adults?

We suggest clinicians be aware that parents of infants and
toddlers may report age-specific symptoms that are less
often reported by older children and adults.

Strength of Recommendation: Conditional
Certainty of Evidence: Very Low

Caregiver-Reported Presentation of Severe Food-
Induced Allergic Reactions in Infants and Toddlers
Asthma and Allergy KIDS WITH

" Foundation of America [0 ALLERIES

Original Article
Caregiver-Reported Presentation of Severe Food- )
Induced Allergic in Infants and Toddlers

oy b, WO ik War, WY, s Gt A. g, 5. W, OV B, b
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"Do infants and toddlers present with different signs and sym
of anaphylaxis compared with older children and adults?"

)]

Anaphylaxis Recognition in Infants and Toddlers:
Parent Report of Age Specific Symptoms

1E

* Age specific challenges:

— Infants cannot communicate subjective
symptoms

— Normal infant behavior and other issues
can overlap with symptoms and signs of
anaphylaxis

— Current anaphylaxis criteria have not
been validated for <2years of age and
include language difficult to apply to this
population

Wikimedia commons

Wang J, Lieberman JA, Camargo CA, Pistiner M. Diverse perspectives on recognition
and management of anaphyiaxis. Annals of Alergy, Asthma & Immunology. 2021 Jan 23
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Caregiver-Reported Presentation of Severe Food-
Induced Allergic Reactions in Infants and Toddlers
Study Overview
* National Survey of Primary Caregivers (Published in JACI:
In Practice)
— Survey conducted by Asthma and Allergy Foundation of America
(AAFA)
— 374 children under age 3:
+ 193 infants (<12 months)
*+ 181 toddlers (12-35 months)
— Caregivers reported symptoms observed during the most severe
food-induced allergic reaction

— Compared findings with Anaphylaxis in America survey
instrument




Alternative Age-Specific Symptoms and Signs
in Infants and Toddlers

TABLE IV. Altornative, age-specific symptoms/signs used in this study to help identify anaphylaxis in infants/toddiers
Language used in curment disgnostic criteris” Language used in AAFA tntent Toddier Anaphylaxis Study

Fru Tongue thrusting. tongue pulling. ropetitive p Icking, o licking of hands or objects. Thevat iching
Ear polling. scratching, o putting fingers in the cars. Eye rubbing. cye iching

Dyspaca Belly beeathing, fast breathing, nasal flaring, chest of aeck “Wigging”

Sindor Hoarse voice, hoarse cry. Barkykroup-like cough

Reduced PEF (Currently no appropeiate and practical way 10 get FEV, in this population in acute setting)

Reduced BP (low systolic BP [age specific] (Blowd pressure in this population cun be challenging o acguire and interpeet. Hypotension (s also o

or grester than 30% docrease Late phase candiovascular vympiom in this age grop. Tackveandia ma be an eorlier vival sign

in sysiolic BP) change)

Waobbly appearance, lethargic. floppy. poor head control, difficult to wake up. Crankiness, withdrawn
or clingy. inconsolable crying. subdued or lew active, limp. Motthng of the skin or blucigray skin
(cyanos) arvund moutviips or handueet

Waobbly sppesrance, leshargic. floppy. pooe head control, difficult 10 wake up. Crankiness, withdrawn
or clingy, incomsolable crying. subdued or less active. limp

Incontincace (Can be chalienging w differensiate in diaper wearing population)

Persistent gastnimtestinal sympsom Abdominal pain. diarrhea. hiccups, spiting up. hack arching. vomiting

Hypotonia (collape). symope

AAFA, vt amd Allergy Foundation of Amersca. AP, oo preware: L. sk expirsory Sow
Clmical crnens fon Suageming anaghylass from Sampeon o of

Pistiner M, Mendez-Reyes £, ftekhari S, Carver M, Lisberman , Wang J, Camargo Jr CA.
In Nov 1
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Toddlers.
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Caregiver-Reported Presentation of Severe Food-
Induced Allergic Reactions in Infants and Toddlers
Key Findings — Symptom Categories
* Symptom Frequency Reported by Caregivers
— [Skin reactions: 90% (itching, rashes, or hives)
— |Facial (eyes, lips, tongue, ears, nose) and extremity swelling: 59%
— |Gastrointestinal Issues: 51%

i 5
—I#u en Behavioral Change: 34%

— Cardiovascular Symptoms: 17%

Unique Symptoms by Age Group:

— Infants: Skin mottling, ear pulling/scratching, putting fingers in ears
— Toddlers: Throat itching, coughing, wheezing
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Caregiver-Reported Presentation of Severe Food-

Induced Allergic Reactions in Infants and Toddlers
Key Findings — Symptom Categories
* Symptom Frequency Reported by Caregivers
— skin reactions: 90% (itching, rashes, or hives)
— Facial (eyes, lips, tongue, ears, nose) and extremity swelling: 59%
- i inal Issues: 51%
-| Coughing/wheezing: 45%
ye rubbing, ftching, rednes:
Sudden Behavioral Change: 34%
Cardiovascular Symptoms: 17% |
* Unique Symptoms by Age Group:
— Infants: Skin mottling, ear pulling/scratching, putting fingers in ears
— Toddlers: Throat itching, coughing, wheezing

Induced Allergic Reactions in Infants and Toddlers
Key Findings — Symptom Categories

Symptom Frequency Reported by Caregivers

— Skin reactions: 90% (itching, rashes, or hives)

— Facial (eyes, lips, tongue, ears, nose) and extremity swelling: 59%
— Gastrointestinal Issues: 51%

— Coughing/wheezing: 45%

— Eye rubbing, itching, redness: 44%

— Sudden Behavioral Change: 34%

— Cardiovascular Symptoms: 17%
Unique Symptoms by Age Group:
Infants: Skin mottling, ear pulling/scratching, putting fingers in ears
Toddlers: Throatitching, coughing, wheezing
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Caregiver-Reported Presentation of Severe Food-
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Caregiver-Reported Presentation of Severe Food-

Induced Allergic Reactions in Infants and Toddl
Key Findings — Symptom Categories
Symptom Frequency Reported by Caregivers

— skin reactions: 90% (itching, rashes, or hives)

— Facial (eyes, lips, tongue, ears, nose) and extremity swelling: 59%
— Gastrointestinal Issues: 51%

— Coughing/wheezing: 45%

— Eye rubbing, itching, redness: 44%

— Sudden Behavioral Change: 34%

— Cardiovascular Symptoms: 17%
Unique Symptoms by Age Group:

— Infants: Skin mottling, ear pulling/scratching, putting fingers in ears
— Toddlers: Throat itching, coughing, wheezing

1 Allergic Reactions in Infants and Toddlers

Missed Symptoms Recognized 1 or More Symptom in

* Later-Recognized Signs of Anaphylaxis (48%) Retrospect
— Sudden behavioral change (15%)
— Gastrointestinal symptoms (12%) '

— Skin reactions (12%)
— Coughing or wheezing (11%)

1 or more symptom in
retrospect

29
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2023 Anaphylaxis Practice Parameters Update:
Recommendation # 8

“How should anaphylaxis be diagnosed in infants and toddlers?"”

How should anaphylaxis be diagnosed in infants and toddlers?

We suggest that clinicians use current NTAID/FAAN or
WAO anaphylaxis criteria to assist in the diagnosis of
anaphylaxis in infants/toddlers, because there are no
criteria specific to this age group.

Strength of Recommendation: Conditional
Certainty of Evidence: Low

i Current Anaphylaxis Criteria e
(NIAID/FAAN 2006)

TABLE ll._Symptoms/signs in current anaphylaxis diagnostic criteria* that can be ditficult to evaluate in infants/toddiers

generalized hives, pruritus or Nushing.

Current Anaphylaxis Criteria
(NIAID/FAAN 2006)

TABLE ll.Symptoms/signs in current anaphylaxis diagnostic criteria* that can be difficult to evaluate in infants/toddlers
oe both (eg. peneralized hives, pruritus or fushing

Anaphylaxis is highly likely wh

stridor, reduced PEF, hypo
ontinence)

eral houry

foror
(eg. hypotonia [collapse], 5
crampy abdominal pain.

e specific) ar greater than 3

than 0% d
Reactions in Infants and Todlers.

from that person’s haseline

ar
Toddlers. Pistiner M, Mendez-Reyes JE, Etekhar S, Carver M, Licberman J, Wang J, Camrs
' Journsl of Allergy and Clinica Immunology: In ractice. 2020 Nov 16

<
Presentation of

Pistiner M, Mendez-Reyes JE, Eftekhari S, Carver M, Lieberman J, Wang J, Camargo Jr CA
The Journal of Allergy an munology: In Practice. 2020 Nov 18
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"If an infant has anaphylaxis and no-one can

“If a tree falls in the forest and no-one is
recognize it.......2"
Y7

there to hear it, did it make a sound?”
YAz7




Cardiovascular Symptoms/Signs in Infants

and Toddlers with Anaphylaxis

* Hypotension is a late phase finding of shock and

(s signifies decompensated shock

* Physiologically and developmentally appropriate
symptoms/signs that signify shock

+ Tachycardia not related to crying

Tachypnea

Pstioe W, Handort &, amargo i , Conr

Poor perfusion (cyanosis or mttling, decreased capillary refil)

Change in mental status (ethary, inconsolabilty, or hypotonia)

sty s 95 3 00855 4181515 s 2070105

Keman M, e

e Grevlton. 201012201 suppl 315575 308

Poor K, Duckiow .
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ADeveIopment and Evaluation of Modified
Criteria for Infant and Toddler Anaphylaxis

Original Article

and E
for Infant and Toddl

Anaphylaxis

of Modified Criteria

lan R. Roy, MPH**"

. i Cohen, D™,
Timothy E. Dribin, MO, and Michai Pitiner, M, MMS" e, M. and Cin s, Db

Carkos A. Camargo, Jr.. MO, DiPH',

What doss the articis #0d 10 our knowledge?
Incomarated symprms/signs specic 10

What I3 sieady known about this fopic 7 Prior putlications,
Parameter Updates, have iertified knowledge gsos in the recogniton of snsphyles in nfsnts snd

‘We Osveloped modified cinical criena for ikely anaphyiaxis that
intants and young cilren

including the mcsntly published Anaphylasis Practics
todaers.

How dees the study i of medified
identioation of anaphykaxis in infanis and potentially inddies compared with the existing ciical creria
Mndmed Criteria

Proposed Modified Criteria
for Infants and Toddlers

Figure 3. Proposed modified criteria for likely
anaphylaxis in infants and toddlers

WOB, work of breathing. BP, blood pressure

Tachycardia: >160 bpm for infants, >150 bpm for 12-35 m.a., =135
bpm for > 36

* pruritus of skin-tongue-eyes-ears (i.c., i

chy skin, scratching: itchy
&

T Wiess (TES 10 Several hours] wilh TavoTvems

AT o7 e sk, maosal
tissue, or both (e gener prunus®. (ushing, cczema

re. swollen lips-ears-

the followis

3 Resperatory cong
ol

igh, dyspoea, wheeze-bronchospasm, stridoe
" decrensed air s cment. increased WOB

e mot. prriwhires
5 e mmied mphoms o Sqpadmive thiek
syncope. incontinence. ar eardiac arrest)

hypotoaia * [collapse].

T Two or more Tt occur rapidly aRer exposare 10 3 Tely allergen for fhat
potient (misutes to several hours)
In o-tmacosal tissue (cg. generabized bives. pructs®, s

i
eyes, conjunctival injection, rubbing eyes, chemosis, lacrimation; tchy
cars, car tugging. fingers-in-ears)

# swelling of tongue/uvula, drooling, difficulty swallowing)
§ tachypnea, belly breathing, retractions, nasal flaring

lary refll, . weak pulse, mottl

§d de
pallor,cyanosis

less activity
explanation, obtunded,lethargic, difficult to arouse

#wabbly. floppy. limp, poor head control

** knees to chest, back arching. nausea, gagging/retching, hiceups

S il Inunclogy: nPraeie. 3024 oy 20

41

b
BP or associated sympioms of Rypotensive shock (cg. hypotonia” [collapse,
syncope. incontinence. o cardiac arrest)

guificant vptoms (cg. vomiting abdominal
" disrrhes)
1C s chycerds

T sudden

% o reduced BP or
hypotonia” collupse]. syncope.

10 known allergen for that patient (manufes 1o

oot pommisiepe spa e bap iy
encontiocnce, or cardiac arrest) afer expo
several hours)
Pediatric: sysolic BP
systolic BP

Sth percentile for age or
70 mm Hg from | month 1o | year,

2SD below normal for age o

(70 mum Hg + (2 * age]) from 1 10

Address Infant and Toddler Behavior During

Anaphylaxis Assessment

+ Mental status changes can be secondary to cardiovascular involvement in
anaphylaxis and range from inconsolability to hypotonia, lethargy, o loss

of consciousness

+ Less severe allergic etiologies of behavioral change can be secondary to

discomfort caused by pruritis or abdominal pain

causes can overlap with mental status change secondary to
anaphylaxis
Honger
Fear
Wet/dity diaper
Hot/cold

Temper tantrum/frustration
Tired/overtired
Pain/injury

Pistner M, andort A, amargo I C,

Expected behaviors exhibited by this age group due to nonallergic

4/8/2026
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Development and Evaluation of Modified Criteria for Infant and Toddler Anaphylaxis

Modu'ed Criteria
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Development and Evaluation of Modified Criteria for Infant and Toddler Anaphylaxis
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Development and Evaluation of Modified Criteria for Infant and Toddler Anaphylaxis
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== for Children

ages that

in

MIADFAAN  Modified criteria
. Organ system Ccriteria organ organ system
Mass General Brigham involvemant in. %1 ___system  vaiue
Infants (a = 57) ni%) %)
Mucocutancous 51 (89.5) 518951 999
Respiratory 14 246) 31 (544) 001
« 43% increase in the number of patients of all 30 (52.6) 36 63.2) 25
ages that experienced cardiovascular Candiovascular/end EYTET 29 (50.9) <001
impairment as defined by modified criteria organ
against NIAID/FAAN ( P <.001) dysfunction
* When disaggregated by agegroup, the dlﬁerence Toddlers (n = 65)
in respiratory symptoms remained stati
significant for infants, toddlers, and :hlldren — 60 (2.3 62 (95.4) Az
Respiratory 20 (30.8) 42 (64.6) <001
i : 492 ki
* 32% increase in the number of patients of all S ’: :6“2) ;3 lw ,' m“‘;l
respiratory had 2w <
defined by modified criteria against ‘organ
NIAID/FAAN ( P < .001) Svsfenction
« When disaggregated by age group, the difference Children (n = 49)
ignificant for infants, toddlers, and child . nom e b
significant for infants, toddlers, and children irsory ST RTE] 5
Gastrointestinal 26 (53.1) 28 (57.1) 69
Cardiovascular/end 2ian 1734 <001
o A, R 1 A Gamargo it GA. Otin TE, Pisthor M Developmentand Evaktion o organ
vt Roy I Cotan A GamarJ A Ori T, Pt M Devlprort s Eain of o

Modied Crtera for nfan
Pracice. 2024 oy 20.
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Development and Evaluation of Modified Criteria for Infant and Toddler Anaphylaxis
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== for Children Infants (a = 57) 0 (%) n (%)

51i895) S51i895) 99
[Respimstons 14246) 31 (54.4) o01]

« 43% increase in the number of patients of all Gastromtestinal 30(52.6) 36 (63.2) 25
ages that experienced cardiovascular Cardiovascularfend 363 29 (509) <001
impairment as defined by modified criteria organ
against NIAID/FAAN ( P <.001) dysfunction

* When disaggregated by age group, the difference Toddlers (n = 65)
in respiratory symptoms remained statistically
significant for infants, toddlers, and children 60 (92.3) 62 (35.4) A2
Respiratory 20 (30.3) 420646) <001
Gastroi! - 93] %

* 32%increase in the number of patients of all — Ll 33 ¢ 7) 3
ages that expe C: 000y 32492) <001
as defined by modified crlterla agamst organ
NIAID/FAAN ( P < .001) dyshumction

* When disaggregated by agegroup, the difference Children (n = 49)
in respiratory symptoms remained statistically FUETTR A7 (950 A0
significant for infants, toddlers, and children o S —
Gastrointestinal 26153.1) 28 (57.1) 69
Cardiovascularfend 2an 17347 <0m
Handort A Roy IR. Cohen . Camargo G, Do T, Pistar M. Deveipmentand Evakaton org
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ia (n = 171) TABLE IV. Modified criteria organ system symptom breskdown by age proup smong patients meeting the modified criteria in = 171)

Signs and symptoms. n (%) NF_ WAO M Toddiers in = 85) __ Children (n = 48) AN patients in = 171} ‘Sigrs and symptoms, n (%) NF WAO M infamts in = Toddlers (n = 65)  Children in = 48) AN patients (n = 171)
Canduovancalarheod crgan dystunction Cantuowancalariend crgan dysfunction
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AP, NIAINFAAN crteris; M, mockied crersa. W, WAD crveria NP, NIAIVFAAN crvcria; M. mocbied coaria. W, WAO cieria

“Uyapcs, shannca of hacath, chest Ughancas
Tachypoca, belly breaihang. etsactwo. amal flarag.
Mol s change (o, crankmes, widwdmdings ekl subdued, less acues wilh s sehes explanatam)

51 52

=

Development and Evaluation of Modified Criteria for Infant and Toddler Anaphylaxis

Ot ot Mod e C e e
» Addex
© Symptom rectascation by o/gen syiten

1

acute aberpc reactions sndlor snaghytasn.

Percentage of Patent trcounters

it oy I, Colar A Cat 1A D18 T, s y Dvipmort i Evthtion o ori 8 MursroA, Camarg 1 G Tarmer ), W ), bt G, Angostou A, Halln S, ebermann | Worm M, Zuberir T Anphyla efion,ovenen,and
fo oy 2

53 54




"Should age of the infant/toddler experiencing
naphylaxis be used as a predictor of reaction severity?”
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Reaction Severity in ED Setting

* Korean ED registry showed that 9.7% of 558 children < 2 yrs of age with
anaphylaxis had severe reactions
* Nationwide Emergency Department Sample (trends of
presentation to US EDs 2006-2015)
* Proportion of visits for anaphylaxis in infants increased from
approximately 20 per 100,000 visits to 50 over this time

« Overall hospitalizations for anaphylaxis in infants presenting to the
ED fell from 19% to 6%

Robinson LB, Artoyo AC, Farid MK, Rudders S, Camargo Jr GA. Trends In US emergency department vsis for anaphylasis among nfants and toddiers: 2006
2015.The Joumal of Alergy and Cinical Immunolagy: In Practce. 2021 May 1:9(5):1931-5,

Soriano VX, Peters RL Ponsoriby AL, Dharmage SC, Perratt KP, Fild MJ, Knox A, Tey D, Odol S, Goll G, Perez BC. Earler ngeston of peanut afer changes (o
Infant foeding quidolines: the EaryNus study. Journal of Alergy and Clinical Inmunology. 2018 Nov 1:144(5):1327-35.

Jeong K, Ye YN, Kim SH, Kim KW, Kim JH, Kwon JW, Yang SI, Lee SY, Chung EW, Kim MA, Kim YH. A mutcenter anaphylaxs regisiry in Korea: cirical
Workd Allergy Organization Jotsral. 2020 Aug 1:13(8):100449.

Goldon DB, Wang J, Waserman'S, Akn C, Carpbell RL Elis AK, Groenhawt M, Lang DM, Lodford DK, Lisberman J, Opperaimer J. Anaphylaxis: A 2023
practice parameter update. Annals of Alergy, Astnia & [mmunology. 2023 Dec 18
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Reaction severity in OFC Setting

Prospective study of oral food challenge outcomes (age <36 mo)

* 530 clinically indicated OFCs (Nov
2019 - July 2022) Total N =530

* 14 (2.6%) systemic and thus Pass 350 (66.0 %)
treated with epinephrine Indeterminate 26 (4.9 %)
* No reaction resulted in Conditional Pass 60 (11.3 %)
hospitalization/rapid response, —
transfer to the ED, IV fluid bolus, or |Positive 92 (17.4 %)
02 Systemic Reaction 14 (2.6 %)

Ramirez L, Roy |, Taneja I, Yap S, Mendez-Reyes J, Andre M, Hazi A, Esteban C, OngaroZ, Pan L, Shreffler W, Pistiner M. Systemic
Reactions in Infants and Toddlers: A Prosps y of OFC Out
Conference 2023. San Antonio, Texas.
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2023 Anaphylaxis Practice Pa
Recommendation # 9

4/8/2026

eters Update:

Should age of the infant/toddler experiencing anaphylaxis be

used as a predictor of reaction severity?

We suggest clinicians be aware that, in infants and

toddlers, patient age does not correlate with reaction
severity.

Strength of Recommendation: Conditional
Certainty of Evidence: Very Low

&5 Mass General Brigham
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== for Children

Reaction severity in OFC Setting

* HealthNuts study of 916 infant OFC
* Anaphylaxis in 2.1% positive challenges (14 cases)
* Serum slgE >=15ku/| for peanut/egg associated with mod/severe
« Of 535 positive infant OFC (egg, peanut, or sesame) no biphasic, late

or prolonged anaphylactic reactions occurring at the study clinic or
ome.

* Multicenter clinical challenge cohort (CHOP/\/UMC) of OFC
reactions in infants and toddlers < 2 o,

* 10% of reactions were cardiovascular, ncuro\og\ca\, lower respiratory, or
laryngeal symptoms

+ Kennedy K, Afaro MK, Spergel ZC, Dorrs SL, Spergel JM, Capucil P
popuiation. Amnas of Alergy, Astha & Immunclogy. 2021 Nov 1,127(6)'562-7

songe ina peditic

+ Ghan JC. Peters RL, Koplin JJ, Dharmage SC, Gurin LG, Wake M, Tang ML, PresocottS, Alen KJ, Ponsonby AL, Matheson M. Food challenge and commuity
reported reaction profies i food-allrgc chidren aged 1 and 4 years: st ang I Practice. 2017
Mar 15(2)

a08.4
opin L Tang WL Wi P, Osbme N3, Lo A, Prory AL, Raison W, Tey D il L 11l B, Guri L. Prdeemivd o gty and
chal

sty of e, ol ofalery and il immnolgy 2012 e 112901145
o A Cros £5,rang. 5. Fa ocod syt s ot ot e Sidoncs sedot ol mplrentata ot fomd lorgy provemion o bosronts
T o R 37 e ol 1 s 2021 om0 5763
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Reaction severity in OFC Setting

Frequency and predictors of multisystem reactions
to peanut in infant oral food challenges
* Analysis of 52 positive OFCs to peanut
* Median age was 8 months (interquartile range 6.9-9.4)
* 12 (23%) treated with epinephrine
* 19 (37%) multisystem reactions
+ 1 child had circulatory symptoms (tachycardia) and treated with epinephrine
x2
* No reaction resulted in hospitalization, referral to the emergency
department or refractory symptoms
« Although reassuring, this study supports that infants can have
significant reactions that require medical intervention

Keel CA, Wood RA, Dantzer J, Plesa M, Taneja |, Andre M, Shreffler W, Togias A, Pistiner M. Frequency and predictors of multisystem
reactions to peanut n infant oral food challenges. The Journal of Allergy and Clinical Immunology: In Practice. 2024 Jan 1:12(1):252-4.
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Severity grading system for acute allergic reactions
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Severlty grading system for acute allergic £ coear e o Yo
altergic Candhvuscwhor, Newologic. Respiasory

A multidisciplinary Delphi study i o
ANY Mt

Timothy E. Dribin, MD,"* David Schnadower, MD, MPH,*> Jonathan M. Spergel, MD, PhD." Ronna L. Campbeil, MD, PhD.*
Marcus Shaker, MD, MSc.* Mark L. Neuman, MD, MPH,** Kenneth A. Michelson, MD, MPH,*” Peter S. Capucilli, MD,'
Carlos A. Camargo, Jr. MD, DrPH.' David C. Broussesu, MD, MS.* Susan A. Rudders, MD, MS.*' Amal H. Assa’sd, MD.~
Kimberly A Risma, MD, PhD. Mariana Castells, MD, PhD,” Lynda C. Schneider, MD,™’ Julie Wang. MD.* Juhee Lee, MD.*
Rakesh D. Mistry, MD, MS.” David Vyles, DO, MS." Michael Pistiner, i

Hugh A Sampson, MD* Cincinmasti.( !
New York. NY

ed a consensus severity grading system

+ Panel of 21 experts in Emerges

for acute allergic d non-anaphylactic reaction:

+ Nine members formed b to critically appraise and assess the strengths and limitations of prior severity grading
sy e cevelop the structoré and content optimal severity grading system
+ The entire study panel then revised the grading system and sought consensus utilizing Delphi methodology.
Dribin, Timothy E., et al. "Severity grading system for acute allergic reactions: A muitidisciplinary Delphi study." Journal of Allergy and Clinical
181

Immunology 148.1 (2021): 173-18:
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Severity grading system for acule alkcrgic reactions
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"Should lack of prior exposure to an allergen be used as a
predictor for anaphylaxis risk?"

J‘JI [

Mass General Brigham
for Children

(E)

2023 Anaphylaxis Practice Parameters Update:
Recommendation # 10 - ) . .
Clinical trial data for early introduction

Should lack of prior exposure to an allergen be used as a * Data has suggested that for &
predictor for anaphylaxis risk? initial reactions, anaphylaxis (A

is less common than mild — A
We suggest clinicians be aware that anaphylaxis is unlikely to moderate and r I
to be the initial reaction to a food or medication on first cutaneous, but does occur S = 4

exposure in infants.

ek o e alrcy.Now Enand Joumalof Medcine. 2015 Fob 2637209180315,
fars T, Raduovic S, Craven J, Flohr C. Randomized tial of introduction ofalergersc foods

Strength of Recommendation: Conditional Pl Lot Terg D B s S s, S 11
Certainty of Evidence: Low i Iy, 2617 Wy 129616001 e
o Lo, o 1R, "ot & emeosn 3053 bob 8
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Anaphylaxis Management
in Infants and Toddlers

2023 Anaphylaxis Practice Parameters Update:
Recommendation # 12

Should infants/toddlers be prescribed the 0.1 mg or 0.15 mg
EAI?

We suggest clinicians prescribe either the 0.1 mg or the
0.15 mg EAI dose for infants/toddlers weighing less than
15 kg.

Strength of Recommendation: Conditional
Certainty of Evidence: Low

69

fin Mass General Brigham
== for Children
Epinephrine dose

* IM epinephrine 0.01 mg/kg, up to a
maximum of 0.3 mg for children

Golden DB, Wang J, Waserman S, Akin C, Campbell RL, Ellis AK, Greenhawt M, Lang DM, Ledford DK, Lieberman J.
Oppenheimer J. Anaphylaxis: A 2023 practice parameter update. Annals of Allergy, Asthma & Immunology. 2023 Dec 18,
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"Should infants/toddlers be prescribed the
0.1 mg or 0.15 mg EAI?"

fii Mass General Brigham l—-l-l

== for Children -

Epinephrine Auto-Injectors =
* EAls are available in a limited number of
premeasured doses
* FDA has approved 0.15 mg EAls for 15-30 kg, and a 0.1
mg EAI (Auvi-Q) for 7.5-15 kg
* AAP and JTFPP support use of 0.15 mg EAls for young
children less than 15 kg as the 0.1mg EAl is not
universally available

L7 - 1

Golden DB, Wang J, Waserman S, Akin C, Campbell RL, Ellis AK, Greenhawt M, Lang DM, Ledford DK, Lieberman J,
Oppenheimer J. Anaphylaxis: A 2023 practice parameter update. Annals of Allergy, Asthma & Immunology. 2023 Dec 18,

70

“What autoinjector characteristics should
clinicians consider when prescribing EAIs?"

12



2023 Anaphylaxis Practice Parameters Update:
Recommendation # 29

What autoinjector characteristics should clinicians consider when prescribing
EAIs?

When deciding which EAT to prescribe, we suggest that clinicians consider
dosage, needle length, affordability, access, and patient treatment
preferences.

Strength of Recommendation: Conditional
Certainty of Evidence: Very Low

73

"What are the adverse events associated with EAI use? Are
certain populations at increased risk of adverse events? How
should this inform EAT prescription and patient education?”

fiii Mass General Brigham
== for Children

Potential adverse events following EAl administration:

* Lacerations or embedded needles may occur if child moves or
grabs the device during administration, the device discharges off
center due to malfunction, or the needle bends when hitting
bone

* “Swing and jab” motion rather than a “place and press” technique
may result in more leg movement and increased risk of laceration

* More research is needed to evaluate strategies to reduce the risk
of EAl-related laceration and other injuries

Brown JC, Tuuri RE, Akhter S, Guerra LD, Goodman IS, Myers SR, et al. Lacerations and embedded needles caused by
epinephrine autoinjector use in children. Ann Emerg Medicine 2016;67:307-315.e8

Golden DB, Wang J, Waserman S, Akin C, Campbell RL, Ellis AK, Greenhawt M, Lang DM, Ledford DK, Lieberman J.
Oppenheimer J. Anaphylaxis: A 2023 practice parameter update. Annals of Allergy, Asthma & Immunology. 2023 Dec 18,
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Epinephrine Auto-Injector Needle Length
* Based on ultrasound imaging measurements of skin-to-bone —
and skin-to-muscle

« Children <15 kg, risk of 10 injection lower with Auvi-Q® 0.1
mg, compared with EpiPen® Jr. 0.15mg

* Risk of 10 injection was low in children weighing >=15 kg

* Auvi-Q® 0.1 mg posed higher predicted risk of SC injection
than other devices

\
L -

embedded needes caused by epinephrine autoinjector use in chidren. Annais of emergency medicine. 2016 Mar 1:67(3):307-15.

+ Dreborg S, Kim L, Toai G, Kim H. Epinephrine aulo-infector need lengths: can both subcutaneous and periostealiniraosseous njection be

avoided?. Annals of Alergy, Asthma & Immunoiogy. 2018 Jun 1:120(6):648-53.

+ Kim H, Dinakar C, Mclnnis P, Rudin D, Benain X, Daley W, Plaz E. Inadequacy of current pediatric epinephine autoinjsctor needie length for use.

in infants and todders. Annais of Alergy, Asthma & Immunoogy. 2017 Jun 1:118(6):719-25.
Golden DB, Wang J, Waserman S, Akin C, Campbell RL, Elis AK, Greerhawt M, Lang DM, Ledford DK, Lieberman J, Oppenheimer J.
Anachviaxis: A 2023 oractice oarameter uodate. Annals of Aleray. Asthma & Immunooav. 2023 Dec 18.
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2023 Anaphylaxis Practice Parameters Update:
Recommendation # 27
X e
What are the adverse events associated with EAT use? Are certain populations at

increased risk of adverse events? How should this inform EAT prescription and
patient education?

Serious adverse reactions to intramuscular epinephrine are very rare and

should not pose a barrier to the prescription or early administration of EAIs
when indicated. To manage the risk of adverse events, we recommend that
clinicians counsel patients and caregivers on the proper use of EAIs, the
common adverse effects, and the need for immediate evaluation and treatment
when signs or symptoms of serious adverse events develop.

Strength of Recommendation: Strong
Certainty of Evidence: Low

Mass General Brigham
for Children

]
Strategies to reduce the risk of EAl-related injury

1. Restrain the patient and firmly immobilize their leg
before administering the EAI

2. Control the action of administration as much as
possible, using a place and press motion rather than
a swing and jab motion

3. Hold the EAl in place for the shortest time
recommended by the manufacturer

4. Avoid reinserting the needle if it dislodges before
the recommended hold time passes

Brown JC, Tuuri RE, Akhter S, Guerra LD, Goodman IS, Myers SR, et al. Lacerations and embedded needles caused by
epinephrine autoinjector use in children. Ann Emerg Medicine 201667:307-315.e8

Golden DB, Wang J, Waserman S, Akin C, Campbell RL, Ellis AK, Greenhawt M, Lang DM, Ledford DK, Lieberman J.
Oppenheimer J. Anaphylaxis: A 2023 practice parameter update. Annals of Allergy, Asthma & Immunology. 2023 Dec 18,

78
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Parental experience administering epinephrine Parental experience administering epinephrine

i
1l

for systemic reactions during infant and toddler
oral food challenges

Mixed hods sub study ining p: experience
inistering epinephrine for ic reactions during

OFCs

* Parents were pre-trained in holding their child and
using the auto-injector
— 9 systemic reactions out of 343 total challenges
Al 9 of these were administered by a trained caregiver
* Post reaction structured survey & post reaction (48-72 hr) qualitative
interview with child psychologist (one-phase, concurrent triangulation
design)

79

“Should childcare centers and schools stock undesignated
EAIs that can be used to treat any individual on school
grounds who experiences anaphylaxis?"

“Should childcare centers and schools implement training for
personnel in the management of food allergy, rather than not
implementing such training?"

for systemic reactions during infant and toddler
oral food challenges

Main Insights

* Confidence Building — Parents reported increased confidence
in recognizing anaphylaxis symptoms and using an EAI

* Positive Experience — Despite the reaction, parents found the
experience helpful and reassuring

* Clinical Implication — OFCs that require epinephrine can serve
as valuable training for families

Conclusion
Even when an OFC leads to a reaction requiring epinephrine, the
experience can be empowering and educational for caregivers

80

2023 Anaphylaxis Practice Parameters Update:
Recommendation # 18

Lrunatia
Should childcare centers and schools stock undesignated EATs
that can be used to treat any individual on school grounds who
experiences anaphylaxis?

We suggest that childcare centers and schools stock
undesignated EAIs that can be used to treat any individual
on school grounds who experiences anaphylaxis.

Strength of Recommendation: Conditional
Certainty of Evidence: Very Low

2023 Anaphylaxis Practice Parameters Update:
Recommendation # 16

Should childcare centers and schools implement training for
personnel in the management of food allergy, rather than not
implementing such training?

We suggest childcare centers and schools implement staff
training for allergy and anaphylaxis management.

Strength of Recommendation: Conditional
Certainty of Evidence: Very Low
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2023 Anaphylaxis Practice Parameters Update:
Recommendation # 30

“What counseling, education, and/or training on epinephrine
should clinicians provide to patients and caregivers?"”

What counseling, education, and/or training on epinephrine should clinicians
provide to patients and caregivers?

During visits with patients who have been prescribed EAILs, we recommend
that clinicians routinely review the essentials of EAI carriage, storage, and
use: encourage patients to regularly practice EAT administration with a
trainer device: and discuss strategies to manage barriers to adherence that
patients may have experienced.

Strength of Recommendation: Strong
Certainty of Evidence: Low
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Factors Associated With Epinephrine Use in the e Factors Associated Wlth.Epmephrlne Use in the e e
Treatment of Anaphylaxis in Infants and Toddlers | === =======m==x= Treatment of Anaphylaxis in Infants and Toddlers | ——cmmmono o=
o . . . . . F Epinephrine Use:

Objective: Examine factors influencing epinephrine | ‘ + 39% of infants (<12 months) vs. 61% of toddlers (12-35 months)
use for food-induced anaphylaxis in children under received epinephrine at any time (p=.001)

36 months ST SRR + Role of Food Allergy Diagnosis: SEITE T S
* Methods: - =5 + 62% of cases with a prior diagnosis of food allergy received —— =
Z epinephrine at any time vs. 26% without a diagnosis (p <.001)

* National online survey of primary caregivers.
* Anaphylaxis Action Plan (AAP):

* 264 cases of probable anaphylaxis identified
* ) « Inthose with a prior diagnosis of food allergy, epinephrine use
using the AAFA Infant and Toddler Anaphylaxis increased from 50% to 89% with an AAP in place (p=.001)

Study Criteria « Adjusted* odds ratio for epinephrine use in cases with an AAP =
! ' 5.39 (95% Cl, 2.18-13.30) *(for age and POFA)

87 88
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et M S Use i e

Factors Associated With Epinephrine Use in the oo

Treatment of Anaphylaxis in Infants and Toddlers e e

I Calling 911:

Home vs Hospital
Monitoring

Conclusions and Impact
* Prior diagnosis of food allergy and provision of an
anaphylaxis action plan are associated with
increased likelihood of treating anaphylaxis with
epinephrine among infants and toddlers
These findings support current recommendations
for early food allergy evaluation and the provision of
anaphylaxis action plans

* Until now, these recommendations were established by

15



2023 Anaphylaxis Practice Parameters Update:
Recommendation # 26

S PO T
When should EMS be activated after EAT use?

We suggest that clinicians counsel patients that immediate activation of EMS
may not be required if the patient experiences prompt, complete, and durable
response to treatment with epinephrine, provided that additional epinephrine
and medical care are readily available, if needed. We suggest that clinicians
counsel patients to always activate EMS after epinephrine use if anaphylaxis is
severe, fails fo resolve promptly, fails fo resolve completely or nearly
completely, or returns or worsens after a first dose of epinephrine.

Strength of Recommendation: Conditional
Certainty of Evidence: Very Low

“Lack of data on symptom presentation from well-defined
infant anaphylaxis cohorts to better determine whether
infants need separate clinical criteria to define anaphylaxis
as compared with older children, adolescents, and adults.”

93
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Flowsheet Template for the Documentation of
Allergic Reactions in Infants and Toddlers

« Standardized Assessment Template: A Practical Solution for
Documentation: —

d templates provide structured documentation of signs ar
ms, especially when verbal communication of subjectiv

Pyle D, Mendez-Reyes JE, Esteban C, Hazi A, André M, Yap S, Shreffler W, Pistinr M. Fio Template for the Documentation of
Rletic Reacions 1 nfanis and Toclers. T Journalof Alegy and Giical Immunclogy: In Pracice. 5024 Aug 112(8)2521 2.
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What Knowledge Infant and Toddler
A Specific Gaps Require Additional Resear

Mass General Brigham
== for Children

Flowsheet Template for the Documentation of
Allergic Reactions in Infants and Toddlers

* Challenges in Recognizing and Documenting '
Allergic Reactions .

* Variability in Clinical Presentation
« Differences in interp
providers complicate the d

among healthcare
nostic process.

« Unique Considerations for Infants and Toddlers:
+ Nonverbal population with distinctive signs and
during allergic reactions and

often more complex.

Pyle D, Mendez-Reyes JE, Esteban C, Hazi A, André M, Yap S, Sreffler W, Pistiner M. £
Alercic Reactions in Infans and Toddrs

94
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Flowsheet Template for the Documentation of
Allergic Reactions in Infants and Toddlers

Development of the Assessment T(mp\ ate

Life Support (PALS) criteria (e.g., i
anosis, mottling, lethargy, hypotor

* PRAC ng system for older patients.

Pyle D, Mendez-Reyes JE, Esteban C, Hazi A, André M, Yap S, Shreffler W, Pistiner M. Flowsheet Tempate for the Documentation of
Allergic Reactons in Infants and Toddlers. The Journal of Allergy and Clnical Immunology: In Practce. 2024 Aug 1;12(8):2221-2.
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== for Children

Flowsheet Template for the Documentation of

Allergic Reactions in Infants and Toddlers

Template Design and Structure

« Comprehensive List of Signs and Symptoms:
+ Organized, categorized, and standardized for easy
documentation.
+ Branch Logic Integration:

+ Guides documentation from simple cases to complex multisystem

Structured for Consistency:
+ Ensures accurateassessment and communication across providers.

Pylo D, Meondoz-Reyes JE, Esteban C, Hazi A, André M, Yap S, Shrefflr W, Pistiner M. Flowshoet Template for the Documentaton of
‘Adorgic Reactons i Infants and Toddlers. The Journal of Alergy and Clrical Immunology: In Practice. 2024 Aug 1:12(8):2221-2.
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THE ADVENTURES

OF SUPERBABY Handouts for:

Challenges in Identifying and
Managing Anaphylaxis in
Infants and Toddlers

Michael Pistiner MD, MMSc

Director of Food Allergy Advocacy, Education and Prevention,
Mass General for Children

Assistant Professor in Pediatrics, Harvard Medical School

Boston, MA
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Anaphylaxis Practice Parameter 2023 Update:
Infant/Toddler Specific Recommendations

Anaphylaxis Practice Parameter 2023 Update:
Infant/Toddler Relevant Recommendations

List of Recommendations: Anaphylaxisin Infants and Toddlers Certainty List of Recommendations: Anaphylaxisin the Community Setting Certainty
of evidence of evidence

We suggest clinician s use current NIAID/FAAN or WAO anaphylaxis criteria to conditional  low

e e e N e e ] e e e 16 Grape \Wesuggestchidcare centers and schools implement staff raining for allergy  Conditio .\

criteria specific to this age group. and anaphylaxis management. nal
9 cBS We suggest clinicians be aware that, in infants and toddlers, patient age does ~ conditional  Very low

not correlate with reaction severity. We suggest that child and schools stock EAisthatcan  Conditio

18  GRADE Very low

10 cBs We suggest clinicians be aware that anaphylaxis is unlikely to be the initial conditonal  low be used to treatany individual on school grounds who experiences anaphylaxis. nal

reaction to a food or medication on first exposure in infants.
1 cBs We suggest clinicians be aware that parents of infants and toddlers may report  conditional Very low

age-specific symptoms that are less often reported by older children and adults.
12 CBS We suggest clinicians prescribe either the 0.1mg or the 0.15mg EAI dose for conditional  low

infants/toddlers weighing less than15kg.

Golden, avi .K.et o Anaphyais: A 2023 practice aromete upate Apnals of Alrg Asthma & Immunlogy Volume 132, ssue 2, 124~ 176, Golden, Davi .K.et l_Atahlois: A 2073 oroctice aramete update, Annals of Alerzy Asthma & immunclogy Volume 132, ssue 2,124~ 176,
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Anaphylaxis Practice Parameter 2023 Update:
Infant/Toddler Relevant Recommendations

List of Recommendations: Epinephrine Auto-Injectors: When and How to Certainty
prescribe of evidence
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Proposed Modified Criteria
for Infants and Toddlers

Figure 3. Proposed modified criteria for likely
anaphylaxis in infants and toddlers
'WOB, work of breathing, BP, blood pressure

‘Tachycardia: >160 bpm for infants, >150 bpm for 12-3 .., >135
bpmfor > 36

¢ pruritus of skintangue-eyes<ars (.. fchy sin, srstching, tchy
e

Food Allergy Management and
Prevention Support Platform
for Infants and Toddlers

24 FAMP-IT

A free, practical tool for E .E
pediatricians and primary care

providers to support the

prevention and management 0]

of food allergies in infants
and toddlers. FAMP-IT.org

FEATURING.

Up-to-date, evidence-based clinical guidance
EMR-friendly templates for documentation
Family-friendly patient education materials
nt Food Aflergy Prevention Office Hours
“Test Your Knowledge” quizzes

Modified Criteria
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# swelling of tongue/uvula, drooling, difficulty swallowing)
# tachypnea, belly breathing, retractions, nasal flaring

§ decreased capillary refll, cool extremities, weak pulse, mottling.
pallor, cyanosis

ess activity
explanation, obtunded, lethargic, difficult to arouse

#wabbly. floppy. limp, poor head control

** knees to chest, back arching, nausea, gaggingretching, hiccups
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Infant Anaphylaxis: Causes,

Symptoms, and Treatment
Guide

§ . N
Free Infant Anaphylaxis Resources
from Allergy & Asthma Network
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