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Learning Objectives
 Appraise and apply the definitions of » Definition
anaphylaxis to events occurring in your office - Etiology

* Recognize the limitations of evidence based « Clinical presentation
medicine for anaphylaxis treatment
» Management

« Critique the response plan for anaphylaxis in = e
your office Evidence and guidelines

»"Real world’ in our practice

BN R P

Workd Allerygy Organaztion Guidkdnes fue the Auessrent
ana MaragRment of Ansptdac

[yer—

Food Allergy and B el

Anaphylaxis Guidelines
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Defmltlon j Definition
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Deflmtlon Avoid the Drama?

* “There will undoubtedly be patients who » - For immunotherapy reléted reactions
present with symptoms not yet fulfilling the . . « Substitute the term “systemic reaction’ for
criteria of anaphylaxis, yet in whom it would be , , anaphylaXIS
appropnate to mmate therapy thh epmephrme

» Patient wnth a hlstory of near-fatal anaphylaxis to
peanut who ingested peanut and within minutes is
experiencing urticaria and generalized flushing

» Patient receiving immunotherapy who developed
hives alone (minutes after injection)

Definition & WAO Grading
System

In-Office Etiology

+ Therapedutics
T TR TR _ ¢ Allergen Immunotherapy (most common)
it o . « Immunobiologics
* Diagnostics
+ Skin testing
. Challenges (Up and commg?)
* Food

+ Medication
» Other

Grage3
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Incidence

 Immunotherapy risk of systemic reaction

 Per injection risk
* <1% (Cox2011)
 Approximately 0.2% (ranges 0.01 - 0.37%) (Cox 2010)
« Per patient risk
. %63141% including conventional and rush schedules (Cox
)
* 4-7% wnthvconvemional schedule (Wallace 2013)
* Food challenges
« Risk varies widely
« Dependent on population/patient selection
» Others etiologies generally rare

Signs, Symptoms, & Severity -
Immunotherapy

» 701 survey of allergist for fatal and near fatal
reactions1990-2001

+ 1,328 patients, 93,136 injections from 2005-2012

ep ery: OCH.
‘WAO severity of SCiT-associated SRs TN !
Total 266 (100)
WAQC grade 1 0r2 v . 255(¢6)
WAO grade 3or4 11 (4)
 WAO grade 5 : ()

posesﬁ of epinéphﬁne administered
1 Dose " 266 (100)

2 Doses 81(30.5)
3 Doses : . 12(4.5)

Severity - Immunotherapy

Total 266 (100)
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Signs and Symptoms

‘TABLE Et. Frequency of occursenca of signs and symptoms of
znaphylaxis*
Signs and Symptoms
Cutspenss
Urticaria and angiocdemna
Flushing

Peuriay without v
Respiratory

Dyspaca, wheest

Upper sinvay argiosfema

Rhinntis
Dizziness, synoope, bypolension
Abdominal

Nauses, voniting. dianhea, cramping pain
Miellancous.

Headache

Subwtwmal in

Seizure

O the basis of
RoToaes s approti
$Odren may Bave a lwer frogeency of Cotsacous sympans i anaphptaxis.

fation of 1868 patients fepcied
ticer.

Severity - Immunotherapy

* Majority of systemic reactions are mild-moderate
and severe reactions are uncommon (Cox 2011)

+ Survey by ACAAI & AAAAI of 1,922 SCIT
prescribers reporting 8502 SRs (Liss 2011)

*74% were WAO grade 1
* 23% were WAO grade 2
*+ 3% were WAO grade 3

* AAAAI survey covering 1990-2001 (Amin 2006)
« Near fatal reactions 1 to 5.4 per million injections
« Fatal reactions 1 per 2.4 million injections

Signs, Symptoms, & Severity -
Food Challenge

+ 900 food challenges from 2005-2015 in Netherlands
+ Mixture of in-office clinical open food challenges (OFC) and research

double-blind placebo controlled food challenges (DBPCFC)
 35% (312/200) challenges were positive, 175 OFC and 137 DBPCFC
Outcomes of food challenges. In-cffice Clinical OFC Rm:r:nf:;éﬁ?c‘“

{n=178} {n=137)
Singalo organ system 141 (81%) 88 {64%)

Multiple organ systam 34 (19%) 49 (38%)

3(6%)
4002%)
6 (12%)
a

1 {3%) 3]

7% (30/175) 785 (101373
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Risk Factors for Increased
' Severity

Medications
« Beta blockers .
+ ACE inhibitors - inconsistent data
+ Co-factors — limited data, situational
-« SCIT during. peak pollen season —inconsistent data
* Exercise
« EtOH
*NSAIDs
+ Acute infection
« Stress
« Perimenstrual

Plannmfr for In-office Systemic
Reactlons

» Educating pahent:’
« Expectations
+ Policies and procedures
« Prevention — questionnaires reqasdmg changes in health,
medication changes, changes in asthma, events after last
_shot, etc.
Ly ,Jmptoma¢ tell staff
¢ Educating staff
_ » Training —~BLS, ACLS, PALS as appronuatw

« Policies and procedur»s
_« Prevention — read questionnaires, peak flows, etc.
Lie Symploms obsewe waiting area
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Rlsk Fact(n for Inm cased
Sevemt\'
- Patient factors
_ clncreasedage . -
_» Greater skin test/serologxc sensmvny i(o} al(ergen ‘
e Comorbxdmes
_ *+Mastocytosis

< MCAS/increased serum tryptase —
data

' ~Asthmai hxstory poor control. reduced FE\/1
e Cardsac chsease

inco'nsistent -

Risk Factors for Increased
Severity
- Patient presentation
_+Rapid onset of symptoms
« Study of SCIT deaths n=13 known time of onset

 +7M3<10min, 4*13 <13 min

o AH‘Way signs or symptcms — upper and lower

. Hypotensvon

Planmncy for In-office Sy temm

Rea(,uom

. Educatmg patlents
* Informed consent
. |xnmunothefap)'vbrieﬁng — 15 min with
nurses/technicians .
< Policies and procedires
.+ Symptoms — tell staff
___*Questionnaires




Plannmcr for In-office Systemic
Reactlons

Planning for In-office
 Systemic Reactions

+ Observe waiting area

Planning for In-office Systemic
Re’—xcnons

. Develop in-office anaphylaxts action plan
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Planning for In-office Systemic
Reactlons ' '

. Educatmg staff
) Trammg
. PhyS\crans BLS ACLS and PALS
+RNs-BLS and ACLS |
. Lo(Q of documemed QUT training
. LVNs Technicians
+BLS : .
= 6 week school in Maryland for technicians
. = Lots of documented OJT training
s Weekly. 1 hour nurse technicia

raining +- physicians

Planmnd for In-office Svstemlc .
Reacmonq ‘

. Develop in-office anaphylaxxs action plan
_ +Educate s;aff on plan and theirroles

* Practice implementing plan — simulation exercises

» Revise plan as needed ‘

« Consider Q3 month refreshers, sxmulaﬁons etc

* Prepare in-office anaphylaxrs emergency cart .
+/- treatment area

P'Ia.nnmor for In-office Svstemlc »'
Reachon\

+ Prepare in-office anaphylaxis emergency cart

+/- treatment area




Anaphylaxis Emergency Cart

¢ Basic supplies — 1%t line
= Written protocol, forms/flow chart to document events
« Stethoscope and blood pressuire cuff (infant — large adult)
+ Gloves — latex free pr :
« 1V butterflies {(gauge 19
_ - Syringes (1,10,20ml) -
- Needles 1-2 inches, 18-23 gauge
* Alco hol, tape, tourniquets
« Basic Supplies — 21 line
- = AED
. Basic Supplies — 34 Jine
* EKG

Anaphylaxis Emergency Cart

_+ Basic supplies —\15‘ line
__ +Stethoscope
* Blood pressure cuffs
(infant = large adult)

Anaphylaxis Emergency Cart

+ Basic Supplies — 2" line
*AED

- Basic Supplies — 3¢ fine
* EKG

Page 6

Anaphylaxis Emergency Cart

. Basm stipplies = 1¢t line
. \Nntten protocol, forms flow chart

Anaphylaxis Emergency Cart

» Basic supplies — 1% line
* Gloves — latex free
preferred
+ IV butterflies (gauge 19‘23 )
« Syringes (1, 10, 20 mi)

+ Needles 1-2 inches, 18-23
gauge

Alcohol, tape, tourniquets

Anaphylaxis Emergency Cart

rway support equipment —
+ Pulse oximeter .

pharyngeal airway:
— E-cylinder 2:and wrench >1,100 psi
cannula
02 extension tubing
Nebulizer, facemasks, tubing.
« Airway support equipment — 2 line -
« Laryngeal mask airways (LW, 52-5)
= Suction and tubin
+ Airway support equipment — 31 line
+ Equipment forintubation




Anaphvlams Em gency Car . < 'Ali&})h}flzixis Eme gency Cart

. Axrway support equlpment — 13t ond & 3"’ Ime , - . lV suppor’{ equipment — 1%t line
: ' ' ey catheters (gauge 14- o)

.V administration sets. extension tubmg T hubs 3
way stopcocks

o IV ﬂUIdS — normal saline (2 1-I:ter bags) ‘
_+IV.pole, IV site coverage materials, arm boards

» IV support equipment — 274 & 31 fine.

Anaphylaxis Emergency Car . ; - Anaphylaxis Emergency Cart

IV sﬁppo’rt equipment — 1 line

« Albuterot inhalation soluti
* Glucagon 1 mg/mi (2 vi:
« Medication — 2 line
Diphenhydramine 50 ma/mi1V.
» Cetirizine 10 mg tabs, 5 mg/miliquid
. nitidine 25 ma/mi 1V
» Methylprednisolone 125 mg vial
* Prednisone 5 or 10.mg tabs, prednisolone syrup 15 mg/5 mi
+ Medication — 31 line |
« Dopamine 200 mg/5 miampule x 1
=+ Atropine 0.5 m

Anaphylaxis Emergency Cart ‘ ~ Anaphylaxis Emergency C

. Medacat ns — 1stline ' » Medication — 3% line

« Glucagon 1 mg/mi
. Medacatxon - 2nd line ,
hydramine 50 ma/mi V.
ne 10 mg tabs, 5 ma/ml

« Ranitidine 25 ma/mi V.
. Meithylpx‘ednisotone 125mg
via

+ Predni or 10 mg tabs,
pre: .ﬂ"olone syrup 15maf/5 mi
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Anaphylaxis Action Plan

- Remove/stop inciting allergen if possible
(rarely applies)

. Assess airway, breathing, circulation,
arientation

« Initiate rescue breathing (bag valve) or CPR if
appropriate

. Give epinephrine 0.3 mg- 0.5 mg (0.01 ma/kg
for children)
« IM in the vastus lateralis
* Repeat every 5-15 min as indicated

Early Dosing Epinephrine

* Anaphylaxis in ragweed sensitized dogs
+ Epinephrine administered at maximal hypotension
* IV vs IM vs SQ dosing compared
+ Higher plasma concentrations seen in IV and IM
+ Sustained benefit not seen if epinephrine
dosed after cardiovascular collapse fully
developed

Epinephrine IM vs Sub Q

¢+ Epinephrine absorption in children
* 17 children

+ 9: Epinephrine 0.01 mg/kg SQ

« 8. Epinephrine 0.3 mg IM from auto-injector
* Monitored:

 Plasma epinephrine concentration

* Heart rate

« Blood pressure

+ Adverse effects
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Use of Epinephrine in
Anaphylaxis

* No studies satisfied

inclusion criteria

* We are unable to make any
new recommendations

* Recommended on less than
optimal evidence that IM
administration of adrenaline
be first-line therapy

» 2012 repeat analysis with
same conclusions

Early Dosing Epinephrine

» Retrospective review of fatal & near fatal food
anaphylaxis
« 13 children with anaphylaxis to food
« 6 fatal reactions
* Symptoms onset 3-30 minutes
* 33% (2/6) received epinephrine in first hour (25 &
60 min)
« 7. non-fatal reactions
« Symptoms within 5 minutes
* 100% (7/7) received epinephrine within 30 min

Epinephrine Absorption in
Children

+» No difference in heart rate or blood pressure




' ' . . . Epmephrme Abs 01pt10n in
Epinephrine IM vs SubQ . . Adul

. Crossover' study in healthy men age 18 to 35
* 4 injections of epinephrine 0.3 mg SQ and IM
and 2 injections of saline »

. Dn‘fenng IM Iocatsons
* Deltoid
» Thigh

Epmephrme Ab<01 ption in ' v ' ; ‘
Adult ' . Needle Length ior IM Injecnon

. CDC Synnge + needte . Auto -i ;ectors

& EpiPen thigh
=IM thigh
=IM arm

sSQam ‘ - S -1 Lonscder effects of compression +/- pre:sure
] . for auto-injectors
* Mayredu dle length
» May incre the risk of intra.

Needle Length for IM Injection ‘ - Auto-injector vs Syringe

+ CDC - Syringe +needle + Auto-injectors

-+ Limited to 3 doses with fixed needle lengths

+ 0.1 mg with 7.5 mm needle

* 015 mgwith 11.7- 12.7 mm needle

+ 0.3 mgwith 11.7 - 15.9 mm needle
« Fixed delivery depth based upon needle length and

applied pressure
! . * Quickly easily available for use

.+ Consider effects of compression +/- pressure « Designed to be used through clothing

for auto-injectors

» Designed for lateral thigh (vastus !aterahs;

' = Mayreduce needIP fength to reach it -
A i + May incre ous injection » List price from $3OO $4 900

Spadte s
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Auto-injector vs Syringe

* Syringe

+ Adjustable epinephrine dosing

« Can draw to desired 0.01 ma/kg if desired from multi-use or 1
mq single use vial

+ Can pre-draw 0.15mg. 0.3 mg; 0.5 m 0.1 mg/ml
« Choice of needle length
+05inch=1.5inch=13-38mm
« Can choose desired location (lateral thigh vs deltoid vs ?)
+ Can alter depth of delivery
+ Not designed to be used through clothing but ..
* May be inconvenient/error prone to draw “on the spot”
¢+ May be inconvenient to expose desired injection location
+ Daily cost = $2.04 (pre-draw 3 doses - 0.15 mg, 0.3 mg,
0.5 mg)

Anaphylaxis Action Plan

Anaphylaxis Action Plan

3. Give epinephrine
« Data from our practice - 266 SRs to SCIT
» First dose of epinephrine (n=266)
254/266) IM in deltoid !
6) 1M in vastus lateralis
+ Second dose of epinephrine (n=81)
0/81} IM in deltoid
(19/81) IM in vastus lateralis
« Third dose of epinephrine (n=12)
6/12 IM in deltoid
{4/12) IM in vastus lateralis
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Action Plan

3. Give epinephrine

* Responding physician has the option of epineph
via differing delivery methods

i),

« Epinephrine autoinjectors = 0.15 mg or 0.3 mg

Anaphylaxis Action Plan

3. Give epinephrine
+ Data from our practice - 266 SRs to SCIT

4.

5.

« First dose of epinep
+ 96% (254/266) IM in deltoid all
266). 1M in vastus lateral 0.3 mg. 3 = unknown
266) unknown
» Second dose of epinephrine (n=81)
(60781} IM in deltoid all 0.3 mg
9/81) IM in vastus lateralis, 2= 0.3 mg, 17 = unkown
268) unknown
= Third dose of epinephrine (n=12)
0.3 mg
(4/12) M in vastus lateralis ail 0.3 mg
(2/12) unknown

Anaphylaxis Action Plan

Get help — in office vs.

beyond if indicated

Position patient

+ Recumbent unless
respiratory or
nausea/vomit dictate
otherwise (almost always
seated-reclined initially in
our practice)

« Children - position of
comfort

rine




Anaphylaxis Action Plan
6. Oxygen — as needed nasal cannula —face
mask, monitor pulse oximetry
7. Repeat epinephrine as indicated
»  30% patients get a 2" dose in our practice
»  4.5% patients get a 39 dose in our practice

8. Activate EMS +/- 911 if not responding or >
WAOQ grade 2 (WAO grade 3 or not
responding in our practice)

9. IV fluids as indicated (uncommon for our
practice

Refractory anaphylaxis

14. Advanced airway — LMA, intubation, cricothyroidotomy (never
for our practice)

15. Vasopressors Albuterol 2.5 — 5 mg nebulized as indicated
{never for our practice)

Opticnal measures

16. H1 antihistamines — consider 25-50 mg of diphenhydramine IV
{we commonly give cetirizine 10 mg liquid, less common liquid
diphenhydramine, uncommonly IV or IM diphenhydramine)

17. Corticosteroids — administer 1-2 mg/kg of IV or oral
corticosteroid (uncommon in our pracfice, not responding
and/or WAO grade 3 or greater would get IV solumedrol]
patients needing 3 doses of epinephrine but responding
otherwise mightreceive oral steroids)

* Source material

* Definitions

* Causes

+ Signs, symptoms, and risks
» Management and outcomes

Anaphylaxis Action Plan
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Anaphylaxis Action Plan

Additional measures as indicated
10.Albuterol 2.5 — 5 mg nebulized as indicated
(common for our practice)

11.Glucagon if on beta-blockers and not responding
to epinephrine (never for our practice)

12.Epinephrine infusion if inadequate response to
IM epinephrine and IV normal saline (never for
our practice)

13.Intraosseous access if unable to access IV
(never for our practice)

Anaphylaxis Action Plan

Observation and monitorin

18. Observation in hospital — transport by EMS if additional treatment or
observation indicated {uncommon in"our practice. 2.6 71266)

19. Observation in office — observe in office until- full recovery + additional
30-60 min

Discharge Management
20. Eduation = recognition and treatment of biphasic anaphylaxis {all of
our patients)
. Epinephrine auto-injector — training and prescription (all of our
patients)
. Anaphylaxis action plan - instructions how and when to use (all of our
patients)




