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(Immediate)
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(Delayed, non-immediate)

Onset < 1hr > 6hr (several hours~days)
Mechanism Type | (IgE-mediated) Type IV (T-cell mediated)
Recovery Few hours Several days™ weeks

Clinical feature

Urticaria/Angioedema

Anaphylaxis
Wheezing, dyspnea

Maculopapular rash/eruption
Fixed drug eruption
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Anaphylaxis

« Severe end of the spectrum of immediate hypersensitivity reactions
 Systemic hypersensitivity reaction

» Rapid onset

 Potentially life-threatening compromise in breathing and/or circulation

« May occur without typical skin features or circulatory shock being present
« underrecognized and underdiagnosed

Mild, localized Generalized allergic
symptoms reaction anaphylaxis

Anaphylaxis Severe
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Antibiotics 27.4%
« Cephalosporin (16.7%)
» Penicillin (5.4%)
* Quinolones (2.1%)
NSAIDs/aspirin 18.5%
Contrast media 10.8%
Antineoplastic agents 8.5%
H2 antagonist 5.8%
Muscle relaxants 3.1%
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Allergy Asthma Respir Dis 8(1):30-35, 2020



e Cefaclor 526 (8.5%)

e Diclofenac 230 (3.7%)
 Amoxztclavulanate 186
« Aspirin 147

» Ceftriaxone 131

* lbuprofen 120

« Paracetamol 99

* Dexibuprofen 98

» Ketorolac 93

* Aceclofenac 89

* Naproxen 81

A2 FUEDAS

« Tramadol 61

» Benzylpenicillin 58

* PiperacillintTazobactam 54
« Ciprofloxacin 53
 Lidocaine 51

« Levofloxacin 49

* Multivitamins 48

« Cefazedone 45

« Cefazolin 42

« Cimetidine 37

« Chlorpheniramine 35
« Mefenamic acid 33

« Cefotaxime 30

(£ 62127)

Metoclopramide 29
AmpicillintSulbactam 29
Acetylcysteine 26
Cefbuperazone 23
Phytomenadione 22
Propofol 20

Trimebutine 20
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10% of the population reports a penicillin allergy but <1% of the whole
population is truly allergic.
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Shared side-chains, penicillins, and
cephalosporins (R1):

« Amoxicillin® and cefadoxil, cefprozil, cefatrizine
- Ampicillin® and cetfaclor, cephalexin, cephradine,
cephaloglycin

WXHHS 2 H|EF2EEF 12| 7} OF Yl R1 side chainOl| 2| &t

Amoxicillin, Cefaclor m/c
R EEEY

U2 ™M Quinolone, Macrolide A& 11 24

Lancet 2019 — Antibiotic Allergy
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Allergy Asthma Respir Dis 10(1):3-8, January 2022 https://doi.org/10.4168/aard.2022.10.1.3 REVIEW
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» QHES 1-2% OS5I S
» SMH0=E 98-99%
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NSAIDs



NSAID hypersensitivity 7| %

Membrane spholipids -
'°I'° o +  NSAID= COX pathway XHEHS}O
Arachidonic acid Prostagladin 425 &9
=2 HIS
~2@USFIE T2
Lipoxygenase pathway Cyclooxygenase pathway
- - - B8 =2 L|poxygenase pathway
P e - Qel' *o'i §|- -> Leukotriene &= =7 |'E
S-Lipoxygenase (5-LO) ————————————— Cyclooxygenase o
: aeistg (8|Tost 7| )
LTA4 P N
. \ COX-1 'édxiz ;
LTA4 Hydrolase LTC4 Synthase I - BERE
l COX-2
strucawve

LTD‘,Lf E4 I Reducedinhititon pathway

v
LTB4 ' cys"t‘_’r'g:"‘"m | PGE2 l Generation of products of the LO-




NSAID hypersensitivity &= Tt

Non-allergic (cross reactive)

Allergic (selective)

NERD NECD NIUA SNIUAA NIDHR
NSAIDs exacerbated NSAIDs exacerbated NSAIDs induces Single NSAID-induced urticaria/ NSAIDs-induced delayed
respiratory disease cutaneous disease urticaria-angioedema angioedema or anaphylaxis hypersensitivity reactions

« NSAIDZI W X}HH-S « CEEX|0F SH7LX| NSAIDO| CHBHA{ 2t
. MAl HHEQ ECpy| B selectiveSt7]| OfLtESA| AL} *%
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 Diclofenac, Ibuprofen, Naproxen,
Ketoprofen, Acetaminophen
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> Naproxen, Celecoxib, Aspirin, Acetaminophen

> Diclofenac — I
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Radiocontrast media hypersensitivity

« O™ =YXl 1f2IELS O]
O|™ MildEtE : Ct2
O|™ SevereHt2: LC}
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Severity of Recurred HSR

O Mild

m Moderate mSevere

303

Iald Moderate Severe

Severity of Index reaction

MA X|O| & Breakthrough reaction 20%, 12l = BFE M| 7| E 2AS}A|
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Mild: (30=71) Chlorpheniramine 4mg IV
Moderate: (1A|ZHT) mPd 40mg/Chlorpheniramine 4mg IV
AN ZEE) mPD40 (1A|ZE) mPD40/Chlorpheniramine4

Severe: (
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Eperisone

—~ | =]
wg o+ LY DOIUR| K 0| 74% XX (20154 7|8
® Eperisone-induced ADRs g .
g %O Eperisone-induced anzphyaxi 17 £ - LHEE CrE 210 HE. NSAIDs allergy= masking
é 60 | {800 % o ol o) E
z g - AP =E OIASHK| ol MEO 1
I a0t {1700 3
c =
o 5}
Z 20} 1600 g
s
0 B 500 S
2010 201 2012 2013 2014 2015 o —
Year * *.Ilgal_l-ﬁ%-lil OI-LI-‘éI gII-AIﬁ 1 1 E1I EJ_I—
No. Age/sex Initial co-administered drugs SPT BAT Tryptase OPT Dose”  Timel Symptom and signs of OPT
with eperisone (mg)  (min)
1 60/F Aceclofenac, others* ND ND 8.53 Pos 25 55  Shock, generalized pruritis, chest discomfort
2 64/F Loxoprofen, others* ND ND ND Pos 50 60 Dyspnea, urticaria
3 51/M Aceclofenac, tramadol ND ND ND Pos 50 60  Shock, urticaria, angioedema
4 45/M Others* ND ND ND Pos 5 30 Dyspnea, urticaria, angioedema
5 56/F Acetaminophen, tramadol, others* | ND ND 3.23 Pos 25 60  Generalized urticaria
6 32/M Aceclofenac, others* Neg Neg 15.5 Pos 5 15  Shock, angioedema, chest discomfort, dysphagia
7 70/F Loxoprofen Neg Neg ND Pos 5 10  Urticaria, dyspnea, chest discomfort, angioedema
8 50/F Aceclofenac, others* ND ND ND Pos 15 30  Shock, desaturation, urticaria
9 62/F Loxoprofen, others* ND ND ND Pos 15 210  Generalized rash
10 59/F Loxoprofen, acetaminophen, Neg Neg ND Pos 5 30 Dyspnea, urticaria, angioedema, chest discomfort
tramadol, others*
1 59/F Aceclofenac, others* Neg Neg ND Pos 15 90  Shock, angioedema, dyspnea




H2 blocker (ranitidine)

Multicenter Study > Clin Exp Allergy. 2016 Apr;46(4):631-9. doi: 10.1111/cea.12708.

Ranitidine-induced anaphylaxis: clinical features,
cross-reactivity, and skin testing

KHPark ' 2,)Pai 3,D-GSong 4, DWSim ' 2, HJPark ' 2, )-Hlee ' 2,KY Jeong 2
C-HPan # 3.1Shin 3. J-W Park ! 2

« 2007~2014 : =Ll 992

* Eperisoned} Op&H7HX| 2 H
« 82%2| 2tAIO| M MEFO (3 f

* Nizatidine W XI¥tS7}S. Famotidine2 w Xtk
« Cimetidine, PPl X2t QS
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Chlorhexidine Allergy

* Increasingly reported in perioperative and medical procedural settings

« 2009=1= : Anaphylaxis to the chlorhexidine component of Instillagel®: a case series
* 3 cases presenting after urological surgery, while the patients were in the recovery room

e 2016=1= : Chlorhexidine-induced anaphylaxis in surgical patients
* Literature review, 68cases | nstiIIaGel
* most commonly affected speciality: Urology (35%) st o

e Causative product
= CHL-containing lubricant, in-dwelling urinary catheter (44%)

= CHL- impregnated central venous catheters (35%)
= topical CHL (16%)

i

« 20181 : Chlorhexidine-related anaphylaxis in urological practice
* Literature review, 37cases

CE



Aminoglycosides

* Gentamicin, Amikacin, Tobramycin, Streptomycin, Kanamycin, etc.

- 1gt 071 2 d At RIEFS 2| SA Bla

» OFLIESA| &= D201 E=C: 20198 28 &4

(gentamicin 52|)

Ammog'lycomde Reaction Patient _ Dosage Form
Implicated Demographics
Anaphylaxis [50] 66-year-old female Intravenous
Anaphylaxis [51] 70-year-old female Intravenous
Anf.lphyla}?s’ 69-year-old male Intravenous
. Urticaria [52]
Gentamicin
Anaphylaxis [53] 53-year-old female Intramuscular
Anaphylaxis [54] 66-year-old female Intravenous
Amikacin Anaphylaxis [55] Newborn male Intravenous




Quinolone hypersensitivity
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1 Ciprofloxacin, Ofloxacin, Norfloxacin
Ll Levofloxacin
1 Moxifloxacin, Gemifloxacin
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Demir S et al. AAIR 2017;9(4):347-359
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History and Physical Examination

The history and physical examination are important components
when evaluating a patient’s drug reactions.’

» Questions to ask during the examination:

- What medication were you taking when the reaction occurred?
~ What kind of reaction occurred?
- How long ago did the reaction occur?
- How was the reaction managed?
~ What was the outcome??
» Characteristics of an IgE-mediated (Type 1) reaction:

~ Reactions that occur immediately or usually within one hour'

~ Hives: Multiple pink/red raised areas of skin that are intensely itchy?

=711

Acute?
Severe?

- Angioedema: Localized edema without hives affecting the abdomen, face,

extremities, genitalia, oropharynx, or larynx*
— Wheezing and shortness of breath
- Anaphylaxis
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Anaphylaxis diagnostic criteria

Acute onset of illness (min~several hrs)
with Skin or Mucosal involvement

A. Airway/Breathing:
Respiratory compromise.

(e.g. dyspnea,
wheeze-bronchospasm, stridor,
reduced PEF, hypoxemia)

NEETY ol-

o o
Z_Eiﬁ B. Circulation: Reduced BP or
S _ o associated symptoms of
BE(Y=-9-25H) — end-organ dysfunction.

(e.g. hypotonia [collapse],
syncope, incontinence)

at least one

C. Other: Severe
gastrointestinal symptomes.

(e.g. severe crampy abdominal
pain, repetitive vomiting),
especially after exposure to
non-food allergens)




Anaphylaxis diagnostic criteria

Acute onset of hypotension or bronchospasm or laryngeal involvement
after exposure to a known or highly probable allergen for that patient
( even in the absence of typical skin involvement)

Hypotension g

* SBP<90mmHg

* Greater than 30% decrease &
from baseline BP ' I

b 24
Bronchospasm Laryngeal
» involvement

Hig, 42|03, oL
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Epinephrine: first line treatment!

e Timing : 2| & E| = SA|!
e Location : T12|= CHE|F (Antero Lateral thigh)
* Dose : 0.5 mg (‘3 2, 824 H), 0.3mg(6-12A])
* Route : =T A}
* Interval : 5-15& 74
(10%2| 2tXLOf| A 2K} =2 219)

reaches maximal pharmacodynamic efficacy within
10 minutes of injection




Physicians' knowledge regarding
epinephrine underuse in anaphylaxis

oAl 196 EEZAL

HEE
* Epinephrine first line 72%
* Intramuscular epinephrine 64%

* Anaphylaxis w/o skin involvement 59%
* Correct dose of epinephrine 50%

* Epinephrine contraindication 42%

2020 Asia Pacific Allergy



Injection depth

 Epinephrine autoinjector needle lengths : 1.17 ~ 2.5cm
(cf. TUA|EHS QI MAEQ30mg : 1.5cm)

 SC tissue depth of anterolateral thigh

- M 0.66 + 047 cm
-0 148 £+ 072 cm > 4 7l Hs 23 = US.

1cc Al2IX][, 26A0|X| (Z0] 1.2cm)

=

» - r._.qc:'_'g.
C ERERASREAL

e 3cc Al2IX], 23H0] K| (Z0] 2.5cm)



Epinephrine: first line treatment!

& Oy PHARM. G, (Tp. |

s SSAAS1 g
- 1,11.25 3

0.001 mg/ml

1 mg/ml H A8 Bosmin Sol.
Epinephrine OfI|4|Z21 0.1g/100mL




Greater trochanter

Rectus femoris
injection site

Lateral condyle




22X/ 3oAMe] of m b =2

* There are no absolute Clx for epinephrine in the setting of anaphylaxis. Cardiovascular
diseases do not exclude the use of epinephrine since no other medications have life-sa
ving effects.

 EAACI and WAO recommend a prompt IM injection of adrenaline as first-line therapy f
or anaphylaxis at any age

* |V route should be avoided : most epinephrine CV side events occur via this route

o Dosin&eéror, Route errorZF QICHH MAESIX; or 1HO|2t= 0| E EQE TN

28 uls.
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After epinephrine

- Call for help, remove potential trigger
+ Optimise posture depending on
presentation:
- mainly respiratory - sit up with
elevated legs
- mainly cardiovascular - lie patient
flat and elevate legs

Give
i.m. adrenaline

P B 2 2\

& 7 @ J

¥ v

-
High flow oxyvaen at 10 litres/minute with a reservoir bag

« If circulatory/severe respiratory symptoms: i.v. fluid — crystalloid - bolus
Children < 25-30 kg 10 ml/kg (maximum 500ml per bolus) i.v. (repeat as needed)
Adults/children = 25-30 kg 500 ml i.v. bolus (repeat as needed)

- If stridor: nebulised adrenaline as supplement to i.m. adrenaline
Children and adults 1 mg with 4 ml 0.9%NaCl (repeat as needed)

- If wheeze: beta,-agonist nebulised or Metered Dose Inhaler (MDI) + spacer, eg. salbutamol
Adults and school children nebulised 5mg; MDI 600mcg (repeat as needed)

8 Preschool children nebulised 2.5mg; MDI 400mcg (repeat as needed)

v

7

<

If no improvement in 5-10 minutes: repeat i.m. adrenaline* and give i.v. fluids

2 o2
Mga| goy|m
el

EAACI guidelines:
Anaphylaxis (2021 update)



Other interventions
(AHI 20| E, HL 2212 2X}. . AMX|0 3k} X|IEE2 {7 E])

Antihistamines

* Inability to stabilize or prevent mast cell degranulation or to target additional mediators of anaphylaxis

* Will not treat cardiovascular and respiratory symptoms such as hypotension or bronchospasm

* May be used to treat urticaria/itching , but if used prior to epinephrine administration, could lead to
delay in first-line treatment of anaphylaxis.

Glucocorticoids
* Frequently used as adjunctive (or sometimes primary) in the treatment of anaphylaxis but also
should not be administered prior to, or in place of, epinephrine

* Slow onset of action (4-6hrs) : binding to the GC receptor on cell membranes, translocating GC/GC recep
tor complex to nucleus, inhibiting gene expression and production of new infl. mediators

* May be used to prevent protracted symptoms and possibly biphasic reactions, but evidence is lacking

HOj2 2MA| ShME QHE|D SojslE T QHMSHT QUOjE okl

EAACI guidelines:
Anaphylaxis (2021 update)
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