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Introduction

Why is antibiotic allergy important to hospitals?

Burden Severity

15

50% low risk —
Oral challenge target3

18%-24% report an
antibiotic allergy

1-3,5
o L] [ ]
50% are high risk —
° ° e 4
need specialist testing
1. Trubiano et al. ) Antimicrob Chemother 2016; 71(6): 1715 6. Knezevicet al. Intern Med J 2016; 11: 1276
2. Trubiano et al. Antimicrob Resist Infect Control 2015; 4:23 7. Blumenthal et al. ] Gen Intern Med 2019 April 22
3. Trubiano et al. Med J Aust 2016; 204 (&): 273 8. Blumenthal et al. BMJ 2018 Jun 27
AUStln 4 Conway et al. Clin Ther 2017; 39 (11): 2276 9. MacFadden et al. Clin Infect Dis 2016; 63(7): 904

Impacts

25% EMR error rate &
delays antibiotics3*

M restricted
antibiotics?

m M readmit, LOS &
death 267

Q“ ™ MRSA &
o C. difficle®

1 ADRs, surgical
time & hospital
costs>-10

HEALTH . Trubiano et al. J Allergy Clin Immunol Pract. 2016; 4(6):1187-1193  10. Mattingly et al. J Allergy Clin Immunol Pract 2018 6(5): 1649



Introduction

10 Golden Rules of Penicillin Allergy

1. Penicillin allergy is rarely forever

2. Do not label penicillin allergic based upon family history

3. Do not label penicillin allergic if they report a known drug side effect

4. Do not label penicillin allergic if a rash to penicillin occurred during EBV

5. Penicillin allergy in the EMR should include type, timing, severity & tolerated antibiotics
6. Do not automatically label a penicillin allergic patient also allergic to cephalosporins

7. Do not label a patient allergic to a beta-lactam class - name the implicated drug

8. Penicillin allergy should always be investigated

9. A change in a patient’s penicillin allergy "label" needs to be conveyed to all

Centre for
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10.Usual rules of penicillin cross-reactivity do not apply to SCAR
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10 Golden Rules of Penicillin Allergy

1. Penicillin allergy is rarely forever [allergy is lost over time]

2. Do not label penicillin allergic based upon family history

3. Do not label penicillin allergic if they report a known drug side effect

4. Do not label penicillin allergic if a rash penicillin occurred during EBV

5. Penicillin allergy in the EMR should include type, timing, severity & tolerated antibiotics
6. Do not automatically label a penicillin allergic patient also allergic to cephalosporins

7. Do not label a patient allergic to a beta-lactam class - name the implicated drug

8. Penicillin allergy should always be investigated

9. A change in a patient’s penicillin allergy "label" needs to be conveyed to all
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Allergy # forever

Penicillin allergy is lost over time

JAMA Insights
Penicillin Allergy Is Not Necessarily Forever

Jason A. Trubiano, MBBS; N. Franklin Adkinson, MD; Elizabeth Jane Phillips, MD

Many are labelled A, ]
) g iGmupA
s Time to skin test conversion (pos - neg)
£ B g i 1. 50% at 5 years
: 2. 80% at 10 years

Cephalosporin decline is similar

Few have allergy!!
89.9% of 401 patients ‘de-labled’? ; - 35 p .

Time of negativization (month)

Centre for
_ _ Antibiotic Allergy
1. Bourke et al. ] Allergy Clin Immunol Pract 2015;3 (3):365-34 2. Trubiano et al. JAMA 2017 ;318(1):82-83 and Research
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10 Golden Rules of Penicillin Allergy

1. Penicillin allergy is rarely forever
2.Do not label penicillin allergic based upon family history [“false allergy”]
3.Do not label penicillin allergic if they report a known drug side effect [“false allergy”]

4.Do not label penicillin allergic if rash to penicillin occurred during EBV [“false allergy”]
5. Penicillin allergy in the EMR should include type, timing, severity & tolerated antibiotics

6. Do not automatically label a penicillin allergic patient also allergic to cephalosporins

7. Do not label a patient allergic to a beta-lactam class - name the implicated drug

8. Penicillin allergy should always be investigated

9. A change in a patient’s penicillin allergy "label" needs to be conveyed to all

AUSI:II'I 10.Usual rules of penicillin cross-reactivity do not apply to SCAR o Centre for

Antibiotic Allergy
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Type A - “FALSE”

Type B - “TRUE”

ADR mechanisms

ADR phenotype/example

On-target ADRs

Off-target ADRs

Predictable based on drug

Non-immunologically-mediated HSRs

Immunologically-mediated HSRs

*

Cellular toxicity and disrupted physiology
Non-immune cell receptor interaction*

Immune receptor interaction®

Antibody-mediated

Pure T-cell-mediated*

Antibiotics

v

Microbiome

Antibiotic associated diarrhoea
eg, Cdifficile

C difficile associated
pseudomembranous colitis

Antibiotics
°
Cubilin Megalin
Endosomes, _ NallLATP
lysosomes o Bd—» l
o
Cytochrome C TROS

[*]
Golgi
ER

Caspase 12/4
Calpain
Executioner

Blocks protein folding caspases

C32+

ER }  Celldeath
stress Apoptosis

Aminoglycosides acute tubular necrosis

l Inflammation

Non-IgE-mediated
mast cell activation

Quinolone Ga%
" Cab

Cah

Qijo PLCﬁ
MRGPRX2 l

=)
(S

—,

PKC — Degranulation

Fluoroquinolone urticaria

Mast cell

Degranulation

Penicillin angioedema

T-cell receptor membrane

TCR

Peptide

B
Abacavir

Antigen-Eresenting
cell membrane

Abacavir hypersensitivity

Allergy
‘ch



AUS/NZ Pharmacist-led approaches to “false” allergy

Evaluation of a pharmacist-led penicillin allergy de-labelling ward

Implementation of a pharmacist-led penicillin allergy de-labelling
round: a novel antimicrobial stewardship intervention

service in a public hospital
M. Devchand~3*, C. M. J. Kirkpatrick®, W. Stevenson?, K. Garrett?, D. Perera®?, S. Khumra'~3, K. Urbancic (® %>,

Tanya du Plessis'*, Genevieve Walls!, Anthony Jordan? and David J. Holland? i
y ’ ’ y M. L. Grayson™* and J. A. Trubiano @ “*°
1 . . . . . 2 . B
Infection Services, Middlemore Hospital, Auckland, New Zi!alang ! :)e;()jartment of Immunology, Auckland City Hospital, Auckland, *Infectious Diseases Department and Centre for Antibiotic Allergy and Research, Austin Health, Heidelberg, Victoria, Australia;
ew ceaian 2Pharmacy Department, Austin Health, Heidelberg, Victoria, Australia; *Centre for Medicine Use and Safety, Faculty of Pharmacy and

Pharmaceutical Sciences, Monash University, Parkville, Victoria, Australia; “National Centre for Infections in Cancer, Peter MacCallum
Cancer Centre, Victoria, Australia; °Department of Medicine, Austin Health, University of Melbourne, Parkville, Victoria, Australia

Model: AMS Pharmacist allergy reconciliation Model: AMS lead antibiotic allergy ward round (weekly)

Stakeholders: Pharmacist review Stakeholders: AMS pharmacist/ID physician/Nurse

Target: Antibiotic allergy + antibiotic utilization

Target: Penicillin allergy

64% de-labelled via careful history and medical reconciliation 63.6% of Type A ADRs removed [Type A 20.8% all ADRs]

SPECIAL FEATURE

1. DuPlessisetal. ) Antimicrob Chemother 2019 Feb 6 A praCtlcaI gL“de for pharmaCIStS to SUCCGSSfU”y
AUStln 2. Devchand et al. J Antimicrob Chem 2019 74 (6): 1725 implement penicillin allergy skin testing

3. Bland et al. Am J Health Syst Pharm 2019; 76 (3): 136

HEALTH



How much “fake news” in

Australia?

G
AR n (G
rtis Proportion ¢f AUS reporté¢d antibiotic
antre allergy labgls that are ngn-immune
A mediated?
A% (©
/] C 0 (G -

1. Trubiano et al. BMC Infect Dis 2015; 15:572

2. Gulham et al. Asian PacJ Allergy Immunol 2019 Jun 4

3. Lucasetal. ] Allergy Clin Immunol Pract 2019; 7(3):975-982
4. Inglisetal. Intern Med J 2017; 47(11):1292-1297

5. Knezevic et al. Intern Med J 2016; 46(11):1276-1283

AUSt'“ 6: Torda et al. Int J Clin Pract 2018; 72:e13058

HEALTH 7. Pawlasty et al. JAMA Intern Med 2017; 177(7): 1061
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“False” allergy

Penicillin allergy & paed exanthems = false allergy

The role of penicillin in benign skin rashes in childhood:
A prospective study based on drug rechallenge

Jean-Christoph Caubet, MD,? Laurent Kaiser, MD,® Barbara Lemaitre, MS, Benoit Fellay, PhD,° Alain Gervaix, MD,?
and Philippe A. Eigenmann, MD? Geneva and Fribourg, Switzerland

= Only 6.5% reproducible on testing

" 65% of negative testing group had positive viral study

Amoxicillin-induced ® Can occur also with CMV, HSV and HHV6 infections

exanthema in patients with

infectious mononucleosis: ® Most reactions are not present on representation

allergy or transient
immunostimulation?

m Secondary to altered drug metabolism or immune mediated process

U. Jappe*

Cases of confirmed hypersensitivity reported, however RARE3#

1. Caubetetal. ) Allergy Clin Immunol 2009; 127: 217 4. Onodi-Nagy et al. Allergy Asthma Clin Immunol 2015; 11(1):1 Centre for
AUStln 2. Jappe et al. Allergy 2007; 62: 1474-5 5. Chovel-Sella et al. Pediatrics; 131(5):e1424-7 o Antibiotic Allergy
HEALTH 3. Dibek Misirlioglu et al. Int Arch Allergy Immunol 2018; 176(1):33-38 and Research



10 Golden Rules of Penicillin Allergy

1. Penicillin allergy is rarely forever
2. Do not label penicillin allergic based upon family history
3. Do not label penicillin allergic if they report a known drug side effect

4. Do not label penicillin allergic if rash to penicillin occurred during EBV

5. Penicillin allergy in the EMR should include type, timing, severity & tolerated antibiotics
[Assessment]

6. Do not automatically label a penicillin allergic patient also allergic to cephalosporins
7. Do not label a patient allergic to a beta-lactam class - name the implicated drug
8. Penicillin allergy should always be investigated

9. A change in a patient’s penicillin allergy "label" needs to be conveyed to all
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Assessment — The implications of guidelines

Ampicillin Cefaclor
Amoxycillin Caution Cefepime
. . Amoxycillin/clavulanic acid (e.g. Augmentin®) Cefotaxime
Contralndlcated Benzathine penicillin Avoid if severe penicill_in Cefoxitin
At all times where Benzylpenicillin (e.g. penicillin G) allergy (e.g. anaphylaxis) Ceftazidime
reasonable evidence of Phenoxymethylpenicillin (e.g. penicillin V) Use with caution if non-severe Ceftriaxone
penicillin allergy exists Dicloxacillin allergy (e.g. minor rash) Cefuroxime
Flucloxacillin Seek specialist advice Cephalexin
Piperacillin/tazobactam (e.g. Tazocin®) Cephazolin
Ticarcillin/clavulanic acid (e.g. Timentin®) Doripenem, ertapenem, imipenem, meropenem

* In severe penicillin allergy (e.g. anaphylaxis, bronchospasm, urticaria, angioedema), avoid ALL
penicillins, cephalosporins and other beta-lactam antibiotics

Excessive caution due to an overestimation of SEVERITY and
CROSS-REACTIVTY has been at the COST of a beta-lactam

AUStIn

Centre for
Antibiotic Allergy
HEALTH ASCIA Penicillin allergy -https://www.allergy.org.au/images/stories/pospapers/ASCIA_HP_Penicillin_Allergy_Guide_2016.pdf and Research



Should guidelines avoid beta-lactams in PEN allergic?

Clinical Infectious Diseases

Ve
lDSA

ty of America hiv medicine association
CLINICAL PRACTICE: Ellie J.C. Goldstein, Section Editor

[s a Reported Penicillin Allergy Sufficient Grounds to
Forgo the Multidimensional Antimicrobial Benefits of
3-Lactam Antibiotics?

George Sakoulas,"* Matthew Geriak,' and Victor Nizet*?
'Sharp Memorial Hospital, San Diego, and “School of Medicine and *Skaggs School of Pharmacy, University of California, San Diego, La Jolla

* Antibiotic choice should based upon an
infection-specific risk/benefit analysis of
B-lactam vs. non-B-lactam agent, with
I.D., and possibly allergy, consultation

Austin Oui

Antibiotic Allergy
HEALTH Sakoulas et al. Clin Infect Dis 2019; 68 (1): 157 and Research



Assessment

Assessment — Correct Phenotyping

Determining penicillin allergy TYPE and SEVERITY is achieved by the approach outlined below

Approach to penicillin allergy Questions to ask on history

Do you remember the details of the reaction?
Severity: Severe or non-severe How was the reaction managed?
Did it require treatment or hospitalization?

Timing: Immediate or delayed How long after taking the antibiotic did the reaction occur?

How many years ago did the reaction occur?

Immediate: Within hours of 1st or 2nd dose
vs. delayed: onset after days

Antibiotics tolerated Are there other antibiotics, in particular penicillins,
Penicillin tolerance pre allergy does not you have taken without problem post the described
confer tolerance post allergy penicillin allergy?

If penicillin allergy still “unknown”...
Let time from reaction (e.g. childhood vs recent) and severity (e.g. no treatment or hospitalization) guide you

ANTIBIOTIC ALLERGY o Centre for

. Antibiotic All
De-labelling Program annleg,eI:;rchergy



JAMA | Review Assessment

AS sessment — TO O I S Evaluation and Management of Penicillin Allergy

A Review

A T°°'ki_tA_ . . Eeant Il Siclen Toolkit A (continued) Patient ID Sticker:
Penicillin Allergy History

Page 1 Date of reaction:
Route of last administration: Oral Intravenous

Page 2

Reaction details (check all that apply):

Timing/onset: Treatment:
intoisvance hisiolies Immediate (< 4 hrs) None/penicillin continued Antihistamines
it £ DS iaanhes, Chils (igors Intermediate (4-24 hrs) Steroids (V or PO) Epinephrine
nausea, vomiting, abdominal pain) . = [ .
Severity . . Timing
Delayed (> 24 hrs) Penicillin discontinued IV Fluids
Low-risk allergy histories Uk onn Other:
Family history Itching (pruritus)
Unknown, remote (> 10 yr ago) reaction Patient denies allergy but is on record How long ago was the reaction:
<6 mo 6 mo-1yr 2-5yrs 6-10yrs >10yrs Unknown
Moderate-high risk allergy histories (potential IgE reactions)
Anaphylaxis Angioedema/swelling Bronchospasm (chest tightness) Other beta-lactam use: To I e ra n ce
Cough Nasal symptoms Arrhythmia Previous use of a penicillin or beta-lactam (prior to course that caused reaction)
Throat tightness Hypotension Flushing/redness If yes, please list drugs:
Shortness of breath Rash Syncope/pass out
Wheezing Type of rash (if known):
Dizzy/lightheadedness —
Subsequent use of a penicillin or beta-lactam (after the course that caused a reaction)
HIGH RISK: Contraindicated penicillin skin testing/challenge (potential severe non-immediate reactions) . . . P .
Table 3. Risk Stratification for Penicillin Allergy Evaluation
Stevens-Johnson syndrome Serum sickness (rash with Thrombocytopenia Fever
(rash with mucosal lesions) joint pain, fever, myalgia) LOW RISk Medium RISI( ngh RISI(
Organ injury (liver, kidney) Erythema multifgnne Dystonia Anemia = = : : : = — =
{anAtitsasieons History? Isolated reactions that are unlikely allergic Urticaria or other pruritic rashes Anaphylactic symptoms®
Acute generalized Drug reaction eosinophilia and systemic (eg, gastrointestinal symptoms, headaches)  Reactions with features of IgE but not Positive skin testing
exanthematous (rash with pustules) symptoms (rash with eosinophilia and organ injury) PrU ritUS Wlthout rash ana phylaxisb Recurrent reactions
Remote (>10 y) unknown reactions without Reactions to multiple B-lactam antibiotics
features of IgE®
Family history of penicillin allergy
Action Prescribe amoxicillin course or perform a Skin test followed by amoxicillin challenge Allergy/immunology referral or
AUSt'“ direct amoxicillin challenge under under observation if the skin test is negative.® desensitization.

observation. Consider allergy/immunology referral.

HEALTH 1. Shenoy et al. JAMA 2019; 321(2):188-199




Assessment

Assessment — Tools

| When did your penicillin allergy occur?

v

| Flat, itchy, non-hive-ike rash < 5 years ago? Avoid penicillin
|
‘l’ No

Evaluate for Severe Adverse Reaction

H . Blistering or peeling of skin . L
Seve rlty . Blistering or sores of mucus membranes d penicillin

. Joint pain or joint swelling associated with penicillin

administration
No

Evaluate for Ig-E Mediated Reaction
Hives (urticaria)
Itching (pruritus)
Swelling (angioedema) Skin test
Passing out (syncope)
Shortness of breath (dyspnea)
Low blood pressure (hypotension)

g
i I

g

1

T

\LNo

Non specific rash >5 years ago with no other history? Skin test

i

No
4

Gastrointestinal symptoms only?
e.g. nausea, vomiting, diarrhea

I~

Family history of a reaction without a personal history of a
reaction?

v

| Other history not mentioned

Give penicillin

]

Give penicillin

)

Avoid penicillin or
consult Allergy

)

No

Y
. . Avoid penicillin or
| Unable to describe reaction consult Allergy

lNO

| Patient declining skin test or unable to be skin tested?

g

Avoid penicillin or
c

Tolerance ) “ |

| Have you taken/tolerated a penicillin since? K —————————— Centre {Or

AUSt Antibiotic Allergy

HEALTH 1. Ramseyetal. ) Allergy Clin Immunol Pract 2017; 6(4):1349-1355 and Research
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Predictin

g antibiotic allergy risk

Dermatological

Respiratory or Systemic

Unknown reaction

Clinical manifestation

Recommendation &
Resultant allergy type

Clinical manifestation

Recommendation &

Resultant allergy type

Clinical manifestation

Recommendation &
Resultant allergy type

Assessment

Low-risk

Childhood exanthem {unspecified) Unlikely to be significant
Details of rash timing unknown and O significant —_ O ur'(m )
no severe features ar hospitilisation [non-severs] Laryngeal involvement Immediate Unknown reaction £ 10 years ago
(“throat tightness”™ or | h',-pt{alsemit}'mity
Immediate diffuse rash Immedizte “hoarse voice™) 2= ) S d H k
(“itchy immediate rash”) 0 hypersensitivity Unkrww.n reaction >_ l_t]_\tears ago or O { Unlikely sugrlirﬁﬁn:k' M o erate-rl s
<2 hours post dose (non-severe] family history of penicillin allergy only ol L
< 10 years Delayed Respiratory compromise Immediate
. - | hypersensitivity (“wheeze or shortness of O hypersensitivity Renal
Diffuse rash or ago {non-severe) breath”) [—
localized rash with no
other symptoms Delayed Fever Severe renal injury or failure - Hi h_risk
5 24 haurs post > 10 years | hypersensitivity [“high temperature”) - Not 0 : Delayed {>50% reduction in eGFR from baseline or 0 Pmmi'""'"l n= g
: e ago (non-severs, low explained by infection or (severe) absolute serum creatinine increase of (severe, if AIN)
starting antibiotic risk) . . .
ather cause =26.5umol/L, or transplantation, or dialysis)
i Anaphylaxis or Immediate Renal impairment Unikely dated
Rash & mucasal ulcgratlon unexplained hypotension hypersensitivity |Does not meet criteria for renal failure or niikely immune mediate
(“mouth, eye or genital ulcers™) Lesisdl I O {severe] . b b u (non-severe, low risk] I I 1+ (0]
| : or collapse severe injury [see box above]) Ove ra SenSItIVIty 91.8A)
Be alert for history af SCAR Haematolngical Liver
Pustular, blistering or desquamating Severe liver injury or failure (95% CI 88 9_94 O)
T P—— N Delayed Potential immune - P Potential immune ] L]
(“skin shedding”) rash O L Platelets 0O (=5x up;ier limit of normal-tUI;N:lfor ALT or 0O :
(severa) <150 x10%/L or unknown {severs] AST, or =3x ULN for ALT with =2x ULN for (sevars, if DILI)
Be alert for history of SCAR bilirubin, or 22x ULMN for ALP, or transplant) N b ° ° I t d ° t
Angicedema s Neutrophils R T s Hepatic enzyme derangement Unlikelyi diated o e I ng I p e e n e I n o
[”Iii facial or tongue swelling”) | EICESE L < lxlDﬁ,pf'L oJr unknown O T (Does not meet criteria for liver failure or | n[;ﬂlirslz\':ruenleomerislkile
’ (severe] (severe] severe injury [see box above]) '
i izl i L3
Swelling Immediate Haemoglobin Potential immune . . . h It h
h Ensit] mediated
(outside of angicedema) O WT:,HE}W < 100 gfL or unknown 0 (severs) Neurologlcal, gastrolntestlnal or other ea Se rVIces
3astrointestinal symptoms Unlikely immune mediated
Immedizte Eosinophilia (“nausea, vomiting, diarrhoea”) I [non-severe, low risk)
Urticaria hypersensitivity ) . - s s
,, - O Thonsevers] (0.7 K 10%L or unknown) | ] hypersensitivity ) . — t t
(“wheals and hives") Examine history for DRESS {severe, if DRESS) I\::Illd neurological orCNS mamﬂ?stanon Unikely immune mediated I n e rn a I O n a
Ligsra;:rir;e, confusion, depression, mood | (non-severe, low risk)
1. Devchand etal. ) Clin Immunol Pract 2019; 7(3):1063-1065.e5
Appropriate for direct de-labelling - removal of allergy label without testing [oral rechallenge if required] sﬂgugrg neurological D_""CNS manifestation 2. Devchand et G/. J AntImICFOb Chemother 2019' 74 (6) 1725
- - - . | “seizures or psychosis”), Unknown or undear
Appropriate for supervised direct oral rechallenge’ n mechanism — Contact |D Centre for

May be appropriate for skin testing followed by oral rechallenge®

Appropriate for outpatient antibiotic allergy assessment +/- testing

Other, OR;

Anaphylactoid/infusion reaction

pharmacist for advice

Antibiotic Allergy
and Research



Assessment

How can | predict a “true” penicillin allergy?

Penicillin allergy history Crude Odds Ratio [OR] (95% ClI) Adjusted Odds Ratio [OR] (95% ClI)

(n = 685)

Univariable P-value Multivariable* P-value
Childhood 0.40(0.21-0.77) 0.005 0.43 (0.22 - 0.84) 0.014
Anaphylaxis 3.67 (1.68 — 8.03) 0.001 3.53 (1.59 — 7.84) 0.002
Angioedema 3.51(1.61-7.67) 0.001 3.60 (1.62 - 7.97) 0.002
Urticaria 1.00 (0.57 - 1.77) 0.99 - -
Diffuse itchy rash 1.26 (0.77 — 2.06) 0.36 - -
Diffuse non-itchy rash 0.65 (0.30 - 1.41) 0.27 - -

Collapse (unspecified) - - . B}

Swelling (unspecified) 0.71(0.27 - 1.82) 0.47 - -
Localised rash 0.69 (0.16 — 2.99) 0.619 - -
Respiratory only 1.04 (0.31 - 3.58) 0.941 : -
Austln * Final multi-variable model with backward stepwise elimination o %ﬁgﬁ tf;i;r Allergy
HEALTH 1. Trubiano et al. ASID 2019 Oral Abstract #64 and Research



10 Golden Rules of Penicillin Allergy

1. Penicillin allergy is rarely forever

2. Do not label penicillin allergic based upon family history

3. Do not label penicillin allergic if they report a known drug side effect
4. Do not label penicillin allergic if rash to penicillin occurred during EBV

5. Penicillin allergy in the EMR should include type, timing, severity & tolerated antibiotics

6. Do not automatically label a penicillin allergic patient also allergic to cephalosporins
[Cross-reactivity]

7.Do not label a patient allergic to a beta-lactam class - name the implicated drug

[Cross-reactivity]
8. Penicillin allergy should always be investigated

9. A change in a patient’s penicillin allergy "label" needs to be conveyed to all

10.Usual rules of penicillin cross-reactivity do not apply to SCAR o Centre for

Antibiotic Allergy
and Research
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Basic structures
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Trubiano et al. J Allergy Clin Immunol Pract 2017; Aug 23



Cross-reactivity

Beta-lactam cross-reactivity - Rates

Basic structures Beta-Lactam structures and rates of cross-reactivity
Beta-lactam ring
L <2%* _
Penicillins < > Cephalosporins
// NH - N
0]
. ey O H
Penicillin structure T
Acyl side chain Thiazolidine . Rl—C—N\ \ S
ﬁ T ring 5 —( | A
z S
Ri—C—N S. CHs | /7N
/, R
> CH, o © <
/;7—N
O/ o)
Beta-lactam 4o - v
ring I A
- Monobactamst ! None ' Carbapenems
Cephalosporin structure
Acyl side chain ﬁ T
o) Dihydrothiazine
|| III ring R;—C—N
R4— \ 3 —|
| //_ O
//—N\)\ Y
o} Ry // \
Beta-lactam OH Cen_tr_e {Qr
UStln - Antibiotic Allergy
HEALTH rng Blumenthal, Peters, Trubiano, Phillips. Lancet 2019; 393(10167):183-198 and Research




Cross-reactivity

Why such high earlier reports of cross-reactivity?

= Earlier reports of 10% cross-reactivity limited by; 1>

Contamination of early cephalosporin manufacturing by penicillins

Cross-reactivity studies included ALL reactions

Cross-reactivity between amoxicillin/ampicillin and cephalexin/ceclor 14.7-38%

" |ncreased cross-reactivity with 1%t gen cephalosporins (OR 4.8) but not with 2"d or 37

Austin

HEALTH

Modern studies of penicillin allergy pts (skin test variable) — 0.6-1.8% cross-reactivity®>

Recent meta-analysis (n = 21 studies) - 2.11% cross-reactivity °

Austin/PMCC data — penicillin & cephalosporin skin test positive — 0.63% (4/630)

1. Madaan et al. Immunol Allergy Clin North Am2004; 24: 463
2. Pichichero et al. Otolaryngol Head Neck Surg 2007; 136:340
3. Romano et al. ) Allergy Clin Immunol 2016; 138 (1): 179

4. Miranda et al. ) Allergy Clin Immunol 1996; 98: 671

5.

0N

Zagursky et al. J Allergy Clin Immunol Pract 2018; 6:72
Beltran et al. J Pediatr Surg 2015; 50: 856

Macy et al. Perm J 2011; 15: 31 Centre for
Macy et al. ) Allergy Clin Immunol 2015; 135: 745 Antibiotic Allergy

Romano et al. J Allergy Clin Immunol Pract 2018; 6(5):1662-1672 and Research



Cross-reactivity

Penicillin-cephalosporin side-chain cross-reactivity
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Cross-reactivity

Amino-penicillin/cephaIosporin cross-reactivity
“ Test + cephalosporin__Cross-reactivity
IDT .

Audicana et al. (1994) — Immediate Yes - OC or IDT cephalexin
Sastre et al. (1996) — EU 16 Immediate Yes — IDT or OC OC cephalexin
Miranda et al. (1996) — EU 21 Immediate Yes — IDT, OC or RAST OC cefadroxil
Atanaskovic-M et al. (2005) - EU 116 Immediate Yes — IDT or OC OC or IDT cephalexin
Buonomo et al. (2014) - EU 26 Non-immediate Yes - IDT OC cephalexin
Romano et al. (2016) — EU 214 Non-immediate Yes — IDT cephalexin

Romano et al. (2018) — EU 252 Immediate Yes — IDT OC or IDT aminocephalosporin
Phillips et al (2001) — Canada 26 Delayed Yes — IDT or PT PT cephalexin (n = 5/16)
Tritt et al. (2018) — USA 12 Immediate & delayed Yes — IDT or OC OC negative cephalexin
Macy et al. (2018) — USA 34 Immediate & delayed Yes — OC OC cephalexin/cefaclor (n = 13)

Abbreviations: EU, Europe; USA, United States of America; AUS, Australia

AH/PMCC data: 6/15 (40%) of cephalexin anaphylaxis positive to amoxicillin/ampicillin

‘ 16.45% (95% Cl: 11.07 — 23.75) cross-reactivity between amino-penicillins/cephalosporins? ‘
Centre or
AUStln 1. Picard et al. ) Allergy Clin Immunol Pract 2019 In Press o Antibioiic Allergy

HEALTH and Research




10 Golden Rules of Penicillin Allergy

1. Penicillin allergy is rarely forever

2. Do not label penicillin allergic based upon family history

3. Do not label penicillin allergic if they report a known drug side effect

4. Do not label penicillin allergic if rash to penicillin occurred during EBV

5. Penicillin allergy in the EMR should include type, timing, severity & tolerated antibiotics
6. Do not automatically label a penicillin allergic patient also allergic to cephalosporins

7. Do not label a patient allergic to a beta-lactam class - name the implicated drug
8. Penicillin allergy should always be investigated [antibiotic allergy testing]

9. A change in a patient’s penicillin allergy "label™ needs to be conveyed to all

10.Usual rules of penicillin cross-reactivity do not apply to SCAR o Centre for

Antibiotic Allergy
and Research

Austin

HEALTH


https://antibioticallergy.org.au/resources#abd34176-6344-49ce-bbe7-9e36dc0da0a6

Antibiotic allergy testing

Low risk allergy - Evidence for direct oral challenge

Yea

Rash or unknown AND
> 5 years
Mustafa et al. (USA) 2019 159 Outpatient RCT > 10 years AND 2-step amoxicillin 3.8%
(median 37 yrs)

No emergency treatment

Du Plessis et al. (N2) 2019 34  Inpatient Prospective cohort 16-70 years Delayed onset rash > 5 years 5-step amoxicillin 9%
. I i ) Rash > 10 years OR 1-st
Trubiano et al. (AUS) 2018 48 npatlept/ Prospective cohort > 18 years >tep o 0%
Outpatient Unknown OR Childhood exanthema penicillin/amoxicillin
. Benign rash > 12 months OR
Kuruvilla et al. (USA) 2018 20 Outpatient Retrospective cohort > 18 years Amoxicillin (unknown) 15%
Benign somatic symptoms OR Unknown

“Non-life threatening” penicillin allergy OR Rash OR
Unknown

Macy et al. (USA) 2017 519 Outpatient Retrospective cohort Unspecified “Low-risk” (unspecified) Amoxicillin (unknown) 1.8%

ucker et al. utpatient Retrospective cohort > 18 years . moxicillin (unknown 5%
Tuck t al. (USA 2017 328 O : R . h 18 ,rAeIIa::iIaocr':lsons excluding “severe cutaneous A iillin (unk | Bp—
Paediatrics K : e
OO il e RO R IMIBEI)] 2017 617 Outpatient Prospective cohort MBI IR Wy PRy (R ER SR G o) o oo ooy 5.3%
(median 8 yrs) Unknown reaction
i Paediatrics
Vezir et al. (Europe) 2016 119 Outpatient Retrospective cohort (median 4 yrs) Non-immediate cutaneous 5-step beta-lactams 3.4%
median 4 yrs
i Paediatrics
Mill et al. (Canada) 2016 818 Outpatient Prospective cohort (median 1.7 yrs) All reactions (except SIS/TEN) 2-step amoxicillin 5.9%
median 1.7 yrs

C fi
AUStln o Aﬁ:igitirAllergy

HEALTH and Research

Immatteo et al. (USA) 2018 155 Outpatient Prospective cohort > 7 years 2-step amoxicillin 2.6%




Antibiotic allergy testing

Low risk allergy — Local approach

The Safety and Efficacy of an Oral
Penicillin Challenge Program in Cancer
Patients: A Multicenter Pilot Study

Jason A. Trubiano,"?? Olivia Smibert," Abby Douglas,’
Misha Devchand,? Belinda Lambros,' Natasha E. Holmes,? Kyra Y. Chua,?
Elizabeth J. Phillips,* and Monica A. Slavin'

Don't proceed - Refer to Antibiotic Allergy

Does the patient report a penicillin or amoxicillin/ ampicillin allergy? No — i
inic

Don't proceed - Refer to Antibiotic Allergy
Clinic. If acute b herapy is
Y > quired, consid ation if’
Any 1 of the following is d a severe penicillin or betalactam allergy: phenctype appropriate (discuss with ID)
1. Beta-lactam-associated anaphylazis OR severe cutaneous adverse reaction
2, Betadact iated renal impairment d or proven) or drug-induced liver injury>

Don't proceed-Refer to Antibiotic Allergy
Clinic

MET review within the last 24 hours
({If admitted to IC'U during current episode, use clinical discretion)
N

Don't proceed-Refer to Antibiotic Allergy
Clinic

ing team before proceeding with challenge
es is considered appropriate:

.....

aculopapular exanthem (>
ildhood rash

R

<l

Proceed with oral provocation as outlined in procedure

AUStln 1. Trubiano et al. Open Forum Infect Dis 2018; 5(12):0fy306

HEALTH

= (Clinical protocol at Austin and Peter Mac
= Upscaling supported by Victoria DOH
= Low risk criteria

=  Unknown > 10 years
= Type A ADR
=  MPE > 10yrs or benign childhood

= Prospective inpatient cohort study (2018-19)
= 100 direct oral challenges (penicillin)

= 100% rechallenge negative

BETTER
CARE

VICTORIA

ANTIBIOTIC ALLERGY
De-labelling Program

Peter MacCallum Cancer Contre
Victoria Australia

% \ PeterMac




Antibiotic allergy testing

Antibiotic allergy testing — Multidisciplinary service

Austin Antibiotic Allergy Testing Program i ,
Commenced May 2015 De-label” in > 84%
D PeterMac [prospective recruitment, n = 1113 to date] of patients tested?!3

Infectious Diseases AMS Allergy Pharmacy
Short term AMS Long-term allergy Long-term AMS
impacts [90 day] impacts [365 day] impacts [365 day]

1 2.8 fold NS penicillins 88% of penicillin AAL removed J/ 2 fold restricted antibiotics

12 fold appropriateness'2 95% willing to take de-labelled? 1 3 fold preferred antibiotics?

1. Trubiano et al. Clin Infect Dis 2017; 65(1):166-174

AUStln 2. Trubiano et al. J Antimicrob Chemother 2018; 73(11):3209-3211

HEALTH 3. Trubiano et al. ASID 2019 Oral Abstract #64



Antibiotic allergy testing

Antibiotic allergy testing — Patient perceptions

12-month follow up survey of “de-labelled” patients post allergy testing

96% of patients
utilization de-
labelled antibiotic
event-free

95.2% willing to 91.9% report the

use de-labelled correct allergy
antibiotic history

No evidence of Resensitizationl-2

1. Trubiano et al. ASID 2019 Oral Abstract #64

AUSt'“ 2. Solensky et al. Arch Intern Med 2002; 162 (7): 822

HEALTH 3. Dormanetal. J Allergy Clin Immunol Pract 2018; 6(1):196-200




Antibiotic allergy testing

Barriers to de-labelling

Original Article

Patient and Primary Care Physician Perceptions of
Penicillin Allergy Testing and Subsequent Use of
Penicillin-Containing Antibiotics: A Qualitative

Study

Marta Wanat, PhD?, Sibyl Anthierens, PhD®, Christopher C. Butler, MD?, Louise Savic, MD®, Sinisa Savic, MD, PhDY,
Sue H. Pavitt, PhD®, Jonathan A.T. Sandoe, PhD""*, and Sarah Tonkin-Crine, PhD?%*  Oxford and Leeds, United Kingdom;

and Antwerp, Belgium

Patients unaware of the benefits and Clinicians reluctant to

change patient records on clinical judgment alone

Austin

HEALTH 1. Wanatetal. J Allergy Clin Immunol Pract 2019 Mar 12



10 Golden Rules of Penicillin Allergy

1. Penicillin allergy is rarely forever

2. Do not label penicillin allergic based upon family history

3. Do not label penicillin allergic if they report a known drug side effect

4. Do not label penicillin allergic if rash to penicillin occurred during EBV

5. Penicillin allergy in the EMR should include type, timing, severity & tolerated antibiotics
6. Do not automatically label a penicillin allergic patient also allergic to cephalosporins

7. Do not label a patient allergic to a beta-lactam class - name the implicated drug

8. Penicillin allergy should always be investigated

9. A change in a patient’s penicillin allergy "label" needs to be conveyed to all

Centre for
Antibiotic Allergy
and Research

10.Usual rules of penicillin cross-reactivity don’t apply to SCAR
Austin o

HEALTH


https://antibioticallergy.org.au/resources#abd34176-6344-49ce-bbe7-9e36dc0da0a6

SCAR

e

Severe cutaneous adverse reactions -

20% inpatient
mortality in SCAR ‘
(severe delayed) vs.

A 1% in anaphylaxis
(severe immediate)?3

SJS/TEN AGEP DRESS

Stevens-Johnson Syndrome/Toxic Epidermal
necrolysis

Drug reaction with eosinophilia and systemic

Acute generalized exanthematous pustulosis
symptoms

1. Konvinse et al. Curr Opin Infect Dis 2016; 29(6): 561 o Centre for

Austln 2. Trubiano et al. ) Allergy Clin Immunol Pract 2016; 4(6): 1187 Antibiotic Allergy
HEALTH 3. Halletal. ECCMID 2019 Poster Abstract #P2009 and Research




Cross-reactivity in severe delayed (i.e. SCAR)

1. Often multiple drugs implicated from the same class
2. Fear of disease reoccurrence influences clinical decisions

3. Data regarding cross-reactivity in SCAR (T-cell mediated) less well described
= Avoid same class at a minimum = e.g. all penicillins OR all cephalosporins

4. Literature has noted difference patterns of cross-reactivity than IgE-mediated

= “Penicillin ring” cross-reactivity

1. Wattsetal. ) Clin2018; 6(5): 1766 4. Romano et al. Allergy 2013; 68(12):1618-21 Centre for
AUStln 2. Romano et al. ) Allergy Clin Immunol 2016; 138 (1): 179 5. Schiavino et al. Allergy 2009; 64 (11): 1644 Antibiotic Allergy
HEALTH 3. Buonomo et al. J Investig Allergol Clin Immunol 2014; 24(5):331-7 6. Tricka et al. ) Antimicrob Chemother 2007; 60 (1): 107 and Research



What is the future of antibiotic allergy care?
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Personalized antibiotic allergy care in Hospital AMS

‘ On admission — Accurate assessment & record documentation ‘

p—————mmee B

A 4

Low risk

Childhood, Type A, unknown, non-severe delayed”

Severe risk

Severe delayed or immediate*

Moderate risk

Non-severe immediate or delayed#

ID/allergy Testing

ID/allergy Testing AMS Prescribing AMS Prescribing ID/allergy Testing AMS Prescribing

Oral challenge OR
direct de-label
[dependent on

phenotype]

Give preferred
antibiotic therapy

Skin testing OR
oral challenge
[risk assessment]

Give non-cross
reactive therapy

/A Non-severe delayed - > 10 years post onset

1 Non-severe delayed

- < 10 years post onset

Specialist skin
testing or in vitro
diagnostics

Avoid class-related
[risk/benefit]t

*Severity - Severe delayed >>> severe immediate
TConsider non-cross reactive in severe immediate

Develop personalized antibiotic plan based on allergy phenotype & infection

Austin

HEALTH

Centre for
Antibiotic Allergy
and Research




8.

9.

Bust myths by obeying the Golden Rules...

Do not label a patient as penicillin allergic if they have not had a reaction to penicillin (e.g. family history only) @PAallergy

Do not label a patient as penicillin allergic if they report a known drug side effect (e.g. vomiting, diarrhoea) @TrubianolJason

Do not automatically label a patient that is penicillin allergic also allergic to cephalosporins @TracyZembles @drdavidwig

Do not label a patient allergic to a beta-lactam class (e.g. penicillins) - name the implicated drug (e.g. amoxicillin) @ABsteward

Do not label as penicillin allergic if a rash to penicillin or amoxicillin occurred during mononucleosis (i.e. EBV) @TanyalaidlawMD

Penicillin allergy is rarely forever @KimberlyBlumenl

Penicillin allergy should always be investigated @EricMacyMD

Penicillin allergy in the EMR should include the allergy type, timing, severity and tolerated antibiotics @julie justo

A change in a patient’s penicillin allergy "label" needs to be conveyed to the patient, provider and referrer @marylynnstaicu

10.Usual rules of penicillin cross-reactivity do not apply to severe cutaneous adverse reactions (e.g. SIS, TEN, DRESS) @peripatetical

Centre fc
Austin O it
HEALTH and Research



Thank you...

=  Austin Health

= Drug and Antibiotic Allergy Services, Pharmacy and Respiratory departments

AuUSstIn

ANTIMICROBIAL STEWARDSHIP

= Prof Lindsay Grayson
= Mrs Wendy Stevenson
. Mrs Rebecca Hall

= Ms Misha Devchand

Centre for
Antibiotic Allergy
and Research

= Dr Natasha Holmes
= Dr Kyra Chua
= Dr lan Letson

= Dr Chris Fiddes

=  Peter MacCallum Cancer Centre

Infectious diseases and pharmacy departments

Prof Monica Slavin

"™\ PeterMac

i/ Peter MacCallum Cancer Centre
Victoria Australia

= Prof Karin Thursky
. Dr Abby Douglas

= Mrs Belinda Lambros

= Mrs Jacinta Lean

Austin

HEALTH

Murdoch University & Vanderbilt University

INSTITUTE FOR

= Prof. Elizabeth Phillips V PR e ———
= Prof. Simon Mallal ' " Murdoch w

UNIVERSITY

VANDERBILT

= Dr. Katherine Konvinse UNIVERSITY

National Centre for Infections in Cancer .

Financial support and grants
= NHMRC Early Careers Fellowship
= University of Melbourne & Austin Medical Research Foundation (AMRF)

= National Centre for Infections in Cancer
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Further information please contact:
D @Trubianolason

<] jason.trubiano@austin.org.au

™ 161394966676
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http://www.antibioticallergy.org.au/

