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Penicillin Allergy Label (PAL) IS NOT
YOUR FRIEND

Kevin L. Epps PharmD, BCPS, BCIDP

Antimicrobial Stewardship Pharmacist Mayo Clinic Jacksonville, FL
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Presentation Objectives

Pharmacist Objectives
1. Discuss the cross reactivity between penicillin and cephalosporins
2. Review the classifications of hypersensitivity reactions
3. Analyze the Drug Allergy: 2022 Practice Parameter Update
4. Discuss the implications of using second line agents for surgical prophylaxis
5. Discuss the professional liability of prescribing beta-lactams in patients with PCN

allerg a-a PO
&4 Technician Objectives

1. Recognize differences between true allergic reactions and common medications side
effects as reported by patients
2. Identify when allergy information should be clarified or escalated to the pharmacist
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Pathogens and Common Syndromes for Whlch Beta-lactams
are Considered the Treatment of Choice
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Group A Streptococcus

Treponema pa = secondary syphitis
Cayphitis) o o), Eertiary sypt
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Disclosure

| do not have a vested interest in or affiliation with any corporate organization
offering financial support or grant monies for this continuing education activity, or
any affiliation with an organization whose philosophy could potentially bias my
presentation (within the last 12 months).
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WHY IS (PAL) NOT YOUR FRIEND?
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BETA-LACTAM TYPE 1 MEDIATED REACTIONS

Estimated anaphylaxis allergic
prevalence

- 0.001% parenteral exposure
- 0.0005% oral exposure

Most common reaction to
penicillin is maculopapular rash
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IT'S All ABOUT THE R1 SIDECHAIN
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R1 IDENTICAL SIDE CHAINS

Cefepime Aztreonam Cefoxitin Cefazolin

@ i Cefixime Ceftazidime
Cefaclor Cefpodoxime
Cefadroxil Ceftriaxone

Cefprozil

Cephalexin
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C-3 side chain

C-7 side chain prevents recognition by [-lactamases
enhances stability against p-lactamases (e.g. metallo B-lactamases)
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CROSS-REACTIVITY AMONG BETA-LACTAMS

<2%*
| Penicillins ]<—>| Cephalosporins
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Monobactamst || carbapenems
None
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CLASSIFICATION OF HYPERSENSITIVITY REACTIONS
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CLASSIFICATION OF HYPERSENSITIVITY REACTIONS

Type of reaction Hypersensitivity ~ Mediated by Time of onset Examples

IgE-mediated Typel IgE antibodies Within 1 hour Anaphylaxis
Non-lgE-mediated  Typell Cytotoxic Hours to days Hemolytic anemia
Non-lgE-mediated  Typelll Immune complex 7-21 days Serum sickness

Non-lgE-mediated  Type [V Cell-mediated Days to weeks Maculopapular rash
Stevens-Johnson syndrome
Toxic epidermal necrolysis

IgE = immunoglobulin E
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DRESS, 2:to-8-week delay:

Epidermal edema, fever, lymphadenopathy,
easinophilia, atypical lymphocytosis, and
infltratien of skin and internal organs

Eosirophi

Granzyme 8 : SIS-TEN, #:t0-28-day delay: (: body sur area) pruritic morbilliform
—HLAL Granubpsin ——F ok Epidermal necrosis, subepidermal bullze, and m culprit drug
o involvement of multiple mcous membranes
plen-carie
el L ;  Incidence
o ) AR, verophis AGEP, 244048 hour delay +1in 1,000 to1in 10,000 depending on the drug culprit

el 7S N | Fever, neulrophilic leukocytosis, sterile pustules

* Associated medications
« allopurinol ncomycin,
trimethoprim-sulfamet

in stratum corneur and epidermis, dermal

Mssioron y ‘edema, and infiltation of neutrophils, CD4+

T cells, CD8+ T cells, and some eosinophils
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Acute Generalized Exanthematous Pustulosis (AGEP)

Milder form of SCARs

Incidence
1-5 cases per million per year

bials, non-bet
/ulsants, calcium channel bl
hydroxychloroquine

c anticonvul




Practice parameter

Drug allergy: A 2022 practice parameter update @ oo

hief Ecitorfs) David A Khan, MD, David B. K. Golden, MD, Marcus Shaker. MD, MSc, and David R Stulius, MD.

40, Alowna Baner, MO, Kenberty G. B MO, Etzabeth. S B
Fotan Solensky, MD, Andrew A, Whits, MO

Jay A Lisberman, MD, Jobn Oppenheimor, MO, Matthew A Rank, MD, Marcus 5. Shaker, MO, Msc, David . Stukus, MD,
Dana Wallaca, MD, and Julis Wang, MD.
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Consensus-Based Statement 4

Patients with an IgE mediated allergy lose their sensitivity over the years
ose sensitivity after 5 years
% lose sensitivity after 10 years

Penicillin allergy label is not benign
More likely to receive less effective, more toxic and more expensive antibiotics
Fluroquinolones, Vancomyecin, Clindamycin, Aztreonam

Evaluations for de-labeling of allergy are elective and usually performed when the
patient is well

D, MD
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Consensus-Based Statement 5
Example of inconsistent allergies:
headache, family history, diarrhea
Alternative option:
1-step amoxicillin challenge

Skin testing only detects the presence or absence of
penicillin specific IgE antibodies

17 D
FSHP 50 CAnnceal OHeeting

N SRS > @ Spurkic Shine
: oo &2@/{/‘ tate!

Consensus-Based Statement 4

We recommend that a proactive effort should be made to
de-label patients with reported penicillin allergy, if
appropriate

Strength of Recommmendation: Strong
Certainty of Evidence: Moderate
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Consensus-Based Statement 5

We recommmend against any testing in patients with a
history inconsistent with penicillin allergy

Strength of Recommmendation: Strong
Certainty of Evidence: Low
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Consensus-Based Statement 6

We suggest penicillin skin testing for patients with a history

of anaphylaxis or a recent reaction suspected to be IgE

mediated

Strength of Recommendation: Conditional
Certainty of Evidence: Low
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Consensus-Based Statement 6

* Example of IgE mediated reaction:
* Anaphylaxis
* Immediate onset urticaria

* NPV of PCN skin testing > 95%

Sparkle Shine
CL “debrate!

SO CAnal OHecting

Original Article

‘Comparing Direct Challenge to Penicillin Skin
Testing for the O { ion o icilli
Allergy: A Randomized Controlled Trial

5. Shahuad Mustafa, MD™" Kelly Conn. PhD. MPH'. and Aliscn Ramsey. MD™*  Rechestr, XY
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Consensus-Based Statement 11

We suggest that for patients with a history of anaphylaxis to
a cephalosporin, a negative cephalosporin skin test should
be confirmed prior to administration of a parenteral
cephalosporin with a non-identical R1 side chain

Strength of Recommendation: Conditional
Certainty of Evidence: Low
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Consensus-Based Statement 9
We suggest that direct amoxicillin challenge be considered
in adults with a history of distant (> 5 years ago) and benign
cutaneous reactions

Strength of Recommmendation: Conditional
Certainty of Evidence: Low
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Consensus-Based Statement 10
We suggest that for patients with a history of
nonanaphylactic cephalosporin allergy, direct challenges
(without prior skin test) to cephalosporins with dis-similar R1
side chains be performed to determine tolerance

Strength of Recommmendation: Conditional
Certainty of Evidence: Moderate
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Consensus-Based Statement 11

If the skin testing is negative, then a drug challenge
should be completed to confirm tolerance

Can only perform skin testing with parenteral
cephalosporins

- If administering an oral cephalosporin or skin testing is unable to
be completed
- Drug challenge (higher risk)
- Empiric induction of tolerance (desensitization) can be
performed




R1 IDENTICAL SIDE CHAINS

Penicillin G Amoxicilli Cefepime Cefdini Aztreonam Cefoxitin Cefazolin

Cefixime Ceftazidime
Cefaclor Cefpodoxime
Cefadroxil Ceftriaxone

Cefprozil

Cephalexin
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R1 IDENTICAL SIDE CHAINS

Penicillin G Amoxicilli Cefepime Cefdini Aztreonam Cefoxitin Cefazolin

@ i Cefixime Ceftazidime
Cefaclor Cefpodoxime
Cefadroxil Ceftriaxone

Cefprozil

Cephalexin

Ulebrate!

FSHP SO CAnneal OHeeting

Scpju'klc Shine

Consensus-Based Statement 13

Less than 5% of patients with unverified penicillin allergy are
truly allergic
~2% of those who are truly allergic will experience a reaction
to cephalosporins

Chance of anaphylaxis is very low with a linked probability
of ~0.1%

N\ R, Jﬁ"& Y SC%“.HC Shine
FSHP 50 CAnnceal OHeeting ' g % {’/ 7 A ,((/(L & ./

Consensus-Based Statement 12
We suggest that for patients with a history of anaphylaxis to
a penicillin, a structurally dissimilar R1 side chain
cephalosporin can be administered without testing or
additional precautions

Strength of Recommendation: Conditional
Certainty of Evidence: Moderate
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Consensus-Based Statement 13
We suggest that for patients with a history of an unverified
(not confirmed) nonanaphylactic penicillin allergy, a
cephalosporin can be administered without testing or
additional precautions

Strength of Recommmendation: Conditional
Certainty of Evidence: Moderate
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Postgraduate Medical Journal (February Suppl. 1971), 64-69.

SESSION III
Chairman: WiLLam M. M. Kirsy, M.D., University of Washington, Seatle, Washingten

of humans to

LAWRENCE D. PETZ
M.D.

Chicf of Hematology and Imminology.
Harkness Community Hospital and Medical Center,
1400 Fell Street, San Francisco, California 94117

Assistant Clinical Professor of Medicine,
University of California Medical Center,
San Francisco, California 94122
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Taae 2. Alergerec palesporin el g i paients reaction (Any)

Histoyof  Number ofallrgic % of alergc
Number of patients  pecicilin allergy reactions reactions Comments B B .
Allergic reaction to cephalosporin in
Cephaloridine patients not allergic to PCN

u 2% Urticria (6, rash (1) . 3

165% feven (1)

m No
] Yes 1
Ceplalothin o i
2 " Ayl (2, b o action to cephalosporin in
wicara (14, umspecied (5 ts with Hx PCN allergy
] g Anaphylas (2, ish
orurkaia (9,
wnspesifed (1)

1983

ion Cephalothin
Rash (37, uttcaria (12)

ik, (1)
Rash (8), urticarit (1), misc. (2)
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Consensus-Based Statement 15
We suggest that in patients with a history of anaphylaxis to
cephalosporins, penicillin skin testing and drug challenge
should be performed prior to administration of a penicillin
therapy

Strength of Recommendation: Conditional
Certainty of Evidence: Low
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Consensus-Based Statement 17
We suggest that in patients with a history of penicillin or
cephalosporin allergy, a carbapenem may be administered
without testing or additional precautions

Strength of Recommendation: Conditional
Certainty of Evidence: Moderate
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Consensus-Based Statement 14

We suggest that in patients with a history of an unverified
nonanaphylactic cephalosporin allergy, a penicillin can be
administered without testing or additional precautions

Strength of Recommmendation: Conditional
Certainty of Evidence: Low
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Consensus-Based Statement 16

We suggest against penicillin skin testing in patients with a
history of nonanaphylactic cephalosporin allergy prior to
administration of a penicillin therapy

Strength of Recommendation: Conditional
Certainty of Evidence: Low
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Consensus-Based Statement 17

SCARS) to pel

ct
(DRESS)
- Acute Genel d Exanthem:
- Do not re-challenge any bet:
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Consensus-Based Statement 18

We suggest in patients with a history of penicillin or
cephalosporin allergy, aztreonam may be administered
without prior testing unless there is a history of ceftazidime
allergy

Strength of Recommendation: Conditional
Certainty of Evidence: Moderate
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Consensus-Based Statement 18

No cross-reactivity for IgE or T-cell mediated hypersensitivity
between penicillin or cephalosporins (except ceftazidime) and
aztreonam

Aztreonam is commmonly used as an alternative for patients
with penicillin/cephalosporin allergy
Lacks activity against gram positive bacteria
Not as efficacious against gram-negative bacteria
Increasing rates of resistance
Expensive

Does Not Address:
Severe delayed cutaneous reactions (SCARS) to penicillin or cephalosporins.
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R1 IDENTICAL SIDE CHAINS

Penicillin G Amoxicillin Cefepime Cefdinir Aztreonam Cefoxitin Cefazolin

C Cefixime Ceftazidime

Cefaclor Cefpodoxime
Cefadroxil Ceftriaxone

Cefprozil

Cephalexin
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Consensus-Based Statement 19
We recommmend that allergist-immunologists collaborate
with hospitals and health care systems to implement beta-
lactam allergy pathways to improve antibiotics stewardship
outcomes

Strength of Recommmendation: Strong
Certainty of Evidence: Moderate
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( History of a penicillin allergic reaction | i ;
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Rervote mitd MOE
Morbilliform
Drug
Eruption

Urticaria
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Cross-reactivity between amoxicillin and piperacillin—tazobactam in
patients with amoxicillin allergy: A prospective study

Adelaida Cabrera, MD", ; Esther Moreno, MD, PhD"-*'; Nerea Otero, MD",;

Francisco-Javier Muhoz-Bellido, MD, PhD", *; Elena Laffond, MD, PhD",

Maria T a °,'; Cristina Martin, MD, PhD",'; Milagros Lizaro, MD, PhD", ;
MD, PhD",
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Cross-r ity between amoxic nd piperacillin-tazobactam in
patients with amoxicillin allergy: A prospective study

her Moreno, MID, PhD"*; Nerea Otero, MD'
ido, MD, PhD", ; Elena Laffond, MD, PhDY

Cristina Martin, MD, PhD". ; Milagros Lizaro, MD, PRD".';
cio Divila, MD, PRD",
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Piperacillin-Tazobactam Allergies:
An Exception to Usual Penicillin Allergy

Jane CY Wong ©,' Elaine YL Au " Heather HF Yeung ©,° Chak-Sing Lau O,
Philip Hei Li
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Cross-Reaciivity with PPZ
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Percentages of Cross-Reactivity Between AX and PPZ-TZB Across Published Cohorts
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Authorly Indexpopulation  Reaction type

Nipatients) ~ Cross-reactivity between AX/PPZ

Moncada-Salinero et al.” 2025 AXallergy Immediate
Callardoeetal, * 2021 PPL-T2B allergy Immediate
Copasscuetal,” 2021 PPL-T2B allergy Mostly non-immediate (80%)
Casimir-Brown et al, " 2021 PPE-ToBallergy  Immediate + non-immediate

i} 17.8%(5/28) reacted to PPZ-TZB
1 18.2%(2/11) were also positive to aminopenicillins
4 182 (8/44) positive ST to AX/ampicillin
Approximatedy 334 positve to other penicilins; 18.7%to AX

Abbreviations: AX, amonicillin; PPZ-TZ8, piperacillin-tazobactam; ST, skin testing.
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Patients Prescribed PT and the Corresponding Number of
Newly Reported PT Allergies Between 2015 and 2019

No. of patients prescribed PT

New Tarritories west
New Territories East
t
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Piperacillin-Tazobactam Allergies:
36 patients with PT allergy An Exception to Usual Penicillin Allergy
labels underwent skin test L

s L * Jane ¥ Wong 0. Elaine YL Au . Haathar HF veung ©.7 chak-ting Las 0.
2 posiive skin tests o Philip el L1
(1 immediate, 1 delayed) e D b .
2 patients died before DFT
appointment available

32 patients underwent DPT

9 positive DPT

(# immediate, S delayed) e aad

1 patients allergic to PT

e 6 eiimd) 2 pationts not allergic to PT

Fig. 2. Invastigations and outcomas of 36 patients who wers raferred for suspectsd PT allergy tasting
PT, piparacilin-tazobactam; DR, drug provOCation tasts.
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45 patients

22
egative inconclusive skin |- 4 positive skin tests andor
Clinical Communications tests + nogative in-vitro tests positive in-vitro tests
]
+ inconclusive skin tests +

»
Groded DPTE convincing histary
Immediate allergy to piperacillin/ 1 €
tazobactam in a perioperative setting negatve)” T posive.
Laurids Brandt Laursen-Keldorff, MD",
Morten Schjorring Opstrup, MD, PhD",
Holger Mosbech, MD, DMSc’,

Jonas Bredtoft Boel, MSc Pharm, PhD", Crossmactivity investigations - .
Johannes Kristian Boysen, MD", and vstated o - o ot ovestented
Lene Heise Garvey, MD, PhD"

1
PIZ allergy disproved PTZ allergy confirmed

W a
egative skin tasts + - 1 SlgE for other
negative DPT okt | peniciting

o
FIGURE 1. Resuits of investigations for PTZ sl ctiity. * Twelve patients wers investigated far adergy 1o both bon

g7 1o boneyipeniciin orty. and 3 were investigoted for alergy to
armpicalin only. DPT, Drug provocation tast: PTZ. piperscillin/tazobactam: sigE. spectic I0E

lin Immunol Pract 2025 Volume 13,Number lergy Clin Immunol Pr
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Clinical Communications

Immediate allergy to piperacillin/

tazobactam in a perioperative setting

Laurids Brandt Laursen-Keldorff, MD",

Morten Schjorring Opstrup, MD, PhD" rs::p:i;a[;.g‘;[};?15?yzi;i-;th;)lsvabwtwly in patients with a labeled

Holger Mosbech, MD, DMSc”, P By

Jonas Bredtoft Boel, MSc Pharm, PhD", rewal PharmD’ 5, Kieran Shah B.ScPharm), ACPR. PRarm.D' o, Saral N, Stabler 8.5¢{Pham, ACPS.
5, M, RCPEY & 36 S P, AGPR, ACPRZY

Johannes Kristian Boysen, MD", and ottaps

Lene Heise Garvey, MD, PhD"

Original Articte

Clinical Implications

When piperacillin/tazobactam is suspected as the cause of a
allergic reaction, allergy to piperacillin/
a 4 of cases. Drug
provocation should be performed when other tests are
ive, and cross-reactivity should be asscssed becausc
v patientS olerate other penicllins.

lin Immunol Pract 2025 Volume 13,Number
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Original Article

Piperacillin-tazobactam tolerability in patients with a labeled
penicillin allergy (PIPPEN)

ACPR Phara ) o, Sarsh . Stabler BS< IPharl, ACPR,

Low risk delayed reactons or poorly
| described symatoms (n=)
High sk Of anapiylacic reactions or
pacely described tympeom avd
uetable candiac o respiatory
comodsdty [n=s1)

Well cocumented delayed alergc
reactons (a2

ity breathng) (nei3)

Anaphytasss (neT)
Aegioeders (n=T)
“Sweting” (n=3]
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‘The Impact of a Reported Penicillin Allergy on Surgical

SURGICAL PROPHYLAXIS

dence erval,
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of the Frequency of Dual Allergy
to Penicillins and Cefazolin
A Systematic Review and Meta-analysis

R1 IDENTICAL SIDE CHAINS

« Patients with a history of
Ceftazidime anaphylaxis to penicillin, a
non-cross-reactive
cephalosporin (e.g.,

Cofadrol  Coftraxons cefazolin) can be
administered routinely
&zl without prior testing

Penicillin VK

Ampicillin

Cefotaxime  Cefixime.

Cefaclor  Cefpodoxime

Cephalexin

66




, gl'klc Shine
“elebate!

;,\ Spurkle Shine
~ (L"?{e/g/t vate!

Contents lists available at ScienceDirect
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Reviews

Systematic review of professional liability when prescribing M) Chock for updates.

B-lactams for patients with a known penicillin allergy

Meghan N. Jeffres, PharmD *; Elizabeth A. Hall-Lipsy, JD, MPH ; S. Travis King, PharmD, BCPS (AQ-ID) ¥;
PS s

- To describe medical negligence and malpractice cases in which
a patient with a known penicillin allergy received a beta lactam
and experienced an adverse reaction related to the beta-lactam

yarkle Shine
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RESULTS

» 78 court opinions identified
27 cases excluded because allergy not due to beta-lactam

15 cases excluded because patients did not have a
preexisting PCN allergy

5 cases excluded because patients did not receive a beta-
lactam

3 cases excluded because they did not experience an allergic
reaction

1 case excluded because patient was not human
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PROFESSIONAL LIABILITY WHEN PRESCRIBING
BETA-LACTAMS FOR PATIENTS WITH PENICILLIN
ALLERGY

: Scpgrklc Shine
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METHODS

« Google Scholar and the subscription legal databases of Lexis-Nexis and Westlaw
were searched for all relevant cases from state or federal courts

sparkle Shine
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RESULTS

27 unigue cases in systematic review
Earliest case in 1959

Most recent 2013

15 cases had published legal outcomes
12 cases with unknown outcomes

12
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KILLEEN v REINHART, 197

Plaintiffs (patients) in 3 of 10 cases (3 who received a ‘;‘”9@"‘ ‘”1‘—27‘k ’:ﬁ 0 1 o ”("?‘H
penicillin-based antibiotic prevailed or settled sima & NSt R P . €N Gldnot ale
8 unknown trial outcome (5 PCN, 2 Ampicillin, 1
Amoxicillin)
Plaintiff (patient) in 1 of 4 cases (25%) who received a ,?igg}jji;;s
cephalosporin prevailed infection. Killeen di

3 unknown trial outcome (2 Cephalexin, 1 Cefazolin)

Plaintiff (patient) in the 1 case who received a carbapenem
(Ertapenem) did not prevail Anaphylactic shock secondary to cephalothin was ruled out

1 unknown trial outcome (Imipenem)

2 Immunol 121 (2018) 5: t e thma Immunol 121
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KILLEEN v REINHART, 1979
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Studies on the Epidemiology of
Adverse Drug Reactions

IV, The Relationship of Cephalohin and Penicillin Allergy
Rehn Fhaturs,MD, ep K. fobwen, T, M1, s Erghon

Three physicians were initially sued and settled before trial for
$265,000

Seven patients with allergic reactions to cephalothin
were studied. Four of these occurred in 51 consecutive
patients receiving cephalothin. The majority of the pa-
tients with cephalothin reactions had a previous history
of penicillin allergy and were found to have positive skin
tests with penicilloyl-polylysine (PPL). Allergic reactions
to cephalothin occurred at a higher rate in Negro women
than in Negro men or white persons. A history of atopic
disease was more common in patients with allergic reac-
tions to cephalothin than in persons given cephalothin [
without reactions. Cephalothin must be used with caution ° E ¢
in the treatment of patients with a history of allergic re- < * 4
actions to penicillin or with positive skin tests to PPL, and
cannot be as a safe i for
penicillin in such patients.

Trial proceeded against hospital that Killeen should have been
placed on internal medicine ward not the obstetrics ward

Trial resulted in verdict against hospital for $650,000

o

enp

Hospital appealed and results from new trial were not publicly
published

°
-crpmOmEmciy
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DISCUSSION

« The most common scenario in which the plaintiff (patient) prevailed was in the
setting of receiving PCN itself or, amoxicillin, or ampicillin despite a known Penicillin allergies are not

documented allergy to PCN benign allergies as they can Be proactive and investigate o e
have severe impacts on patient penicillin allergy e i e

+ Cross-reactivity between PCN and cephalosporins is not a class effect but care drug challenge
attributable to similarities in R1 side-chain

Acephalosporin with a
different le chain may be

Carbapenems can be
administered without skin
esting or drug challenges to

Consult Allergist if needed

ith
Ilin/cephalosporin
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Penicillin Allergy Label (PAL) IS NOT
YOUR FRIEND

Kevin L. Epps PharmD, BCPS, BCIDP
EPPS.KEVIN@MAYO.EDU
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