
1

Penicillin Allergy Label (PAL) IS NOT 
YOUR FRIEND

Kevin L. Epps PharmD, BCPS, BCIDP

Antimicrobial Stewardship Pharmacist Mayo Clinic Jacksonville, FL

Disclosure
I 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).

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 
allergy

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

Technician Objectives

WHY IS (PAL) NOT YOUR FRIEND?

Castells, M. et al. N Engl J Med 2019; 381:2338-51

Pathogens and Common Syndromes for Which Beta-lactams 
are Considered the Treatment of Choice

Shenoy E. et. Al JAMA 2019;321(2):188-199

BETA-LACTAM TYPE 1 MEDIATED REACTIONS

Blumenthal KG et al. Lancet 2019; 393:183-98
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IT’S All ABOUT THE R1 SIDECHAIN

Blumenthal KG et al. Lancet 2019; 393:183-98

Penicillin structure Cephalosporin structure Monobactam structure Carbapenem structure

Beta-lactam ring

Trubiano et al. J Allergy Clin Immunol Pract. 2017;5:1532-42

R1 IDENTICAL SIDE CHAINS
CefazolinCefoxitinAztreonamCefdinirCefepimeAmoxicillinPenicillin G

CeftazidimeCefiximeCefotaximeAmpicillinPenicillin VK

CefpodoximeCefaclor

CeftriaxoneCefadroxil

Cefprozil

Cephalexin

CROSS-REACTIVITY AMONG BETA-LACTAMS

Blumenthal KG et al. Lancet 2019; 393:183-98

R1 IDENTICAL 
SIDE CHAINS

Zhanel, G. et al Drugs (2019) 79:271-289

CLASSIFICATION OF HYPERSENSITIVITY REACTIONS
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CLASSIFICATION OF HYPERSENSITIVITY REACTIONS

Gonzalez-Estrada et al. Cleveland Clinic Journal of Medicine 2015;82:(5)295-300 Castells, M. et al. N Engl J Med 2019; 381:2338-51

Castells, M. et al. N Engl J Med 2019; 381:2338-51                                                                              TCR= T cell receptor

Drug Reaction With Eosinophilia Systemic Symptoms (DRESS)

• Also called Drug-Induced Hypersensitivity Syndrome (DiHS)

• Characterized by 
• fever (≥ 38.5˚C)
• extensive (>50% of total body surface area) pruritic morbilliform 

rash with 8 weeks (most common 2-6 weeks) of culprit drug 
exposure

• Incidence
• 1 in 1,000 to 1 in 10,000 depending on the drug culprit

• Associated medications
• allopurinol, vancomycin, lamotrigine, carbamazepine, and 

trimethoprim-sulfamethoxazole 

Hung, S. et al. Nature Reviews Disease Primers (2024) 10:30
Kroshinsky, D. et al. N Engl J Med 2024;391:2242-54

DRESS

Stevens-Johnson Syndrome (SJS), Toxic Epidermal Necrolysis 
(TEN)

• Most severe and acute form of SCARs

• Characterized by
• Widespread blistering cutaneous eruptions
• Extensive mucosal erosions

• Incidence
• Stevens-Johnson Syndrome (SJS) 

• 1-13 cases per million per year 
• <10% of epidermal detachment of total body surface area

• Toxic Epidermal Necrolysis (TEN)
• 0.4-1.2 cases per million per year
• >30% of epidermal detachment of total body surface area

• Associated medications
• allopurinol, sulfonamides, aromatic anticonvulsants, NSAIDS

Hung, S. Nature Reviews Disease Primers (2024) 10:30

SJS

TEN

Acute Generalized Exanthematous Pustulosis (AGEP)

• Milder form of SCARs

• Characterized by
• Massive cell infiltrate consisting of neutrophils in pustules

• Incidence
• 1-5 cases per million per year

• Associated medications
• beta-lactam antimicrobials, non-beta-lactam antimicrobials, 

anticonvulsants, calcium channel blockers, analgesics, 
hydroxychloroquine

Hung, S. Nature Reviews Disease Primers (2024) 10:30 AGEP
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Khan D, MD. J Allergy Clin Immunol. 2022

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 Recommendation: Strong
Certainty of Evidence: Moderate

Khan D, MD. J Allergy Clin Immunol. 2022

Consensus-Based Statement 4
Patients with an IgE mediated allergy lose their sensitivity over the years

Up to 50% lose sensitivity after 5 years
Up to 80% lose sensitivity after 10 years

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

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

Khan D, MD. J Allergy Clin Immunol. 2022

Consensus-Based Statement 5
We recommend against any testing in patients with a 
history inconsistent with penicillin allergy

Strength of Recommendation: Strong
Certainty of Evidence: Low

Khan D, MD. J Allergy Clin Immunol. 2022

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 

Khan D, MD. J Allergy Clin Immunol. 2022

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

Khan D, MD. J Allergy Clin Immunol. 2022
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Consensus-Based Statement 6
• Example of IgE mediated reaction: 
• Anaphylaxis
• Immediate onset urticaria 

• NPV of PCN skin testing > 95%

Khan D, MD. J Allergy Clin Immunol. 2022
Castells, M. et al. N Engl J Med 2019; 381:2338-51                                                                              NPV= negative predictive value

Penicilloyl Penicillins Penicilloate Penilloate

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 Recommendation: Conditional
Certainty of Evidence: Low

Khan D, MD. J Allergy Clin Immunol. 2022

Mustafa, S. et al J Allergy Clin Immunol Pract Volume 7, Number 7

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 Recommendation: Conditional
Certainty of Evidence: Moderate

Khan D, MD. J Allergy Clin Immunol. 2022

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

Khan D, MD. J Allergy Clin Immunol. 2022

Consensus-Based Statement 11

Khan D, MD. J Allergy Clin Immunol. 2022

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
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R1 IDENTICAL SIDE CHAINS
CefazolinCefoxitinAztreonamCefdinirCefepimeAmoxicillinPenicillin G

CeftazidimeCefiximeCefotaximeAmpicillinPenicillin VK

CefpodoximeCefaclor

CeftriaxoneCefadroxil

Cefprozil

Cephalexin

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

Khan D, MD. J Allergy Clin Immunol. 2022

R1 IDENTICAL SIDE CHAINS
CefazolinCefoxitinAztreonamCefdinirCefepimeAmoxicillinPenicillin G

CeftazidimeCefiximeCefotaximeAmpicillinPenicillin VK

CefpodoximeCefaclor

CeftriaxoneCefadroxil

Cefprozil

Cephalexin

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 Recommendation: Conditional
Certainty of Evidence: Moderate

Khan D, MD. J Allergy Clin Immunol. 2022

Consensus-Based Statement 13

Khan D, MD. J Allergy Clin Immunol. 2022

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

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

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

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
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Petz, L. Postgraduate Medical Journal (Feb Suppl. 1971), 64-69

Allergic reaction (Any)
• 203/9,838= 2%

Allergic reaction to cephalosporin in 
patients not allergic to PCN

• 166/9,388= 1.7%

Allergic reaction to cephalosporin in 
patients with Hx PCN allergy

• 37/450= 8.2%

Anaphylactic reaction Cephalothin
• No PCN Hx 2/1,983= 0.1%
• No PCN Hx & PCN Hx 4/2,121=0.18%
• PCN Hx 2/138= 1.4%

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 Recommendation: Conditional
Certainty of Evidence: Low

Khan D, MD. J Allergy Clin Immunol. 2022

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

Khan D, MD. J Allergy Clin Immunol. 2022

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

Khan D, MD. J Allergy Clin Immunol. 2022

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

Khan D, MD. J Allergy Clin Immunol. 2022

Consensus-Based Statement 17
Overall reported incidence of carbapenem allergy: 
0.3% - 3.7% 

Exceptions: 

• Severe delayed cutaneous reactions (SCARS) to penicillin or 
cephalosporins
• Stevens-Johnson Syndrome (SJS)
• Toxic Epidermal Necrolysis (TEN)
• Drug Reaction with Eosinophilia and Systemic Symptoms 

(DRESS)
• Acute Generalized Exanthematous Pustulosis (AGEP)

• Do not re-challenge any beta-lactam 

Khan D, MD. J Allergy Clin Immunol. 2022
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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

Khan D, MD. J Allergy Clin Immunol. 2022

R1 IDENTICAL SIDE CHAINS
CefazolinCefoxitinAztreonamCefdinirCefepimeAmoxicillinPenicillin G

CeftazidimeCefiximeCefotaximeAmpicillinPenicillin VK

CefpodoximeCefaclor

CeftriaxoneCefadroxil

Cefprozil

Cephalexin

Consensus-Based Statement 18
• No cross-reactivity for IgE or T-cell mediated hypersensitivity 

between penicillin or cephalosporins (except ceftazidime) and 
aztreonam

• Aztreonam is commonly 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

Khan D, MD. J Allergy Clin Immunol. 2022

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

Strength of Recommendation: Strong
Certainty of Evidence: Moderate

Khan D, MD. J Allergy Clin Immunol. 2022

Khan D, MD. J Allergy Clin Immunol. 2022 McDanel, D. et al. J Allergy Clin Immunol Pract Article in Press
Kroshinsky, D. et al N Engl J Med 2024;391:2242-54
Stern, R. N Engl J Med 2012; 366:2492-501

MDE= morbilliform drug eruption
DOC= direct oral challenge
PST=penicillin skin testing

Morbilliform
Drug

Eruption

Urticaria
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Cabrera, A. et al. Ann Allergy Asthma Immunol Article in Press

AX= amoxicillin
ST= skin testing
DPT= drug provocation testing
PPZ= piperacillin
AX-CL=amoxicillin-clavulanic acid
FDE= fixed-drug eruption

Cabrera, A. et al. Ann Allergy Asthma Immunol Article in Press

Patients Prescribed PT and the Corresponding Number of 
Newly Reported PT Allergies Between 2015 and 2019

Wong, J. et al. Allergy Asthma Immunol Res. 2021 Mar;13(2):284-294
PT= Piperacillin-tazobactam
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Wong, J. et al. Allergy Asthma Immunol Res. 2021 Mar;13(2):284-294

Laursen-Keldorff, L. et al. J Allergy Clin Immunol Pract 2025 Volume 13,Number 11 Laursen-Keldorff, L. et al. J Allergy Clin Immunol Pract 2025 Volume 13,Number 11

Laursen-Keldorff, L. et al. J Allergy Clin Immunol Pract 2025 Volume 13,Number 11
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Purewal, A. et al. Antimicrobial Stewardship & Healthcare Epidemiology 2026, 6, e68, 1-6 
Purewal, A. et al. Antimicrobial Stewardship & Healthcare Epidemiology 2026, 6, e68, 1-6 

SURGICAL PROPHYLAXIS

Blumenthal, K. et al. Clinical Infectious Diseases 2018; 66(3):329-36

Sousa-Pinto, B. et al. JAMA Surg 2021;156(4)1-10

• Patients with a history of 
anaphylaxis to penicillin, a 
non-cross-reactive 
cephalosporin (e.g., 
cefazolin) can be 
administered routinely 
without prior testing

Khan D, MD. J Allergy Clin Immunol. 2022

R1 IDENTICAL SIDE CHAINS
CefazolinCefoxitinAztreonamCefdinirCefepimeAmoxicillinPenicillin G

CeftazidimeCefiximeCefotaximeAmpicillinPenicillin VK

CefpodoximeCefaclor

CeftriaxoneCefadroxil

Cefprozil

Cephalexin

61 62

63 64

65 66



12

AskMayoExpert. Periprocedural evaluation and management. Considerations for penicillin allergy © 2008-2025 Mayo Foundation for Medical Education and Research (MFMER). All rights reserved.

PROFESSIONAL LIABILITY WHEN PRESCRIBING 
BETA-LACTAMS FOR PATIENTS WITH PENICILLIN 
ALLERGY

Objective 

• 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 

METHODS
• Google Scholar and the subscription legal databases of Lexis-Nexis and Westlaw 

were searched for all relevant cases from state or federal courts

Jeffres, M. et al Ann Allergy Asthma Immunol 121 (2018) 530-536

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

Jeffres, M. et al Ann Allergy Asthma Immunol 121 (2018) 530-536

RESULTS

• 27 unique cases in systematic review
• Earliest case in 1959
• Most recent 2013
• 15 cases had published legal outcomes
• 12 cases with unknown outcomes

Jeffres, M. et al Ann Allergy Asthma Immunol 121 (2018) 530-536

67 68

69 70

71 72



13

RESULTS

Jeffres, M. et al Ann Allergy Asthma Immunol 121 (2018) 530-536

Plaintiffs (patients) in 3 of 10 cases (30%) who received a 
penicillin-based antibiotic prevailed or settled

8 unknown trial outcome (5 PCN, 2 Ampicillin, 1 
Amoxicillin)

Plaintiff (patient) in 1 of 4 cases (25%) who received a 
cephalosporin prevailed

3 unknown trial outcome (2 Cephalexin, 1 Cefazolin)

Plaintiff (patient) in the 1 case who received a carbapenem 
(Ertapenem) did not prevail 

1 unknown trial outcome (Imipenem)

KILLEEN v REINHART, 1979

Anaphylactic shock secondary to cephalothin was ruled out

She was admitted to obstetrics ward and started to deteriorate quickly. She 
was given cephalothin (1st generation cephalosporin) for possible pulmonary 

infection. Killeen dies within 24 hours. The immediate cause of death was 
bronchial pneumonia

Killeen in 1971 who was 6 months pregnant, presented to her obstetrician with 
asthma attack. She received an unknown medication, which did not alleviate 

her symptoms

Jeffres, M. et al Ann Allergy Asthma Immunol 121 (2018) 530-536

KILLEEN v REINHART, 1979

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

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

Hospital appealed and results from new trial were not publicly 
published

Jeffres, M. et al Ann Allergy Asthma Immunol 121 (2018) 530-536 Thoburn, R. et al JAMA, Oct 24, 1966, Vol 198 No 4

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 
documented allergy to PCN

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

SUMMARY

Penicillin allergies are not 
benign allergies as they can 

have severe impacts on patient 
care

Be proactive and investigate 
penicillin allergy 

A cephalosporin with a 
different R1 side chain may be 

given to a patient with a 
penicillin allergy without a 

drug challenge

Carbapenems can be 
administered without skin 
testing or drug challenges to 
patients with 
penicillin/cephalosporin 
allergies
• Exception:

• severe delayed cutaneous reactions

Consult Allergist if needed
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QUESTIONS?

Thank you!

Kevin L. Epps PharmD, BCPS, BCIDP

EPPS.KEVIN@MAYO.EDU

Penicillin Allergy Label (PAL) IS NOT 
YOUR FRIEND
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