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Objectives

• Understand impacts inappropriately 

documented penicillin allergies. 

• Review IgE and non-IgE drug allergies 

• Evaluate patients appropriate for re-trialing 

beta-lactams.

• Identify challenges and potential roles of non-

allergists.
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Penicillin allergy prevalence 

• True prevalence of penicillin allergy is ~1%.

• Penicillin allergies fade over time.

• Patients receive suboptimal therapy when 
unable to use beta-lactams.

• Cost (Macy et al.)

• Poorer outcomes (Blumenthal et al.)

• Increased resistance (Gray et al.)
Shenoy ES, Macy E, Rowe T, Blumenthal KG. Evaluation and Management of Penicillin Allergy: A Review. JAMA. 2019 Jan 15;321(2):188-199.
Khan DA, Banerji A, Blumenthal KG, et al. Drug allergy: A 2022 practice parameter update. J Allergy Clin Immunol. 2022 Dec;150(6):1333-1393.
Macy E, Contreras R. Health care use and serious infection prevalence associated with penicillin "allergy" in hospitalized patients: A cohort study. J Allergy Clin Immunol. 2014 

Mar;133(3):790-6.
Blumenthal KG, Ryan EE, Li Y, Lee H, Kuhlen JL, Shenoy ES. The Impact of a Reported Penicillin Allergy on Surgical Site Infection Risk. Clin Infect Dis. 2018 Jan 18;66(3 ):329-

336.
Gray MP, Kellum JA, Kirisci L, Boyce RD, Kane-Gill SL. Long-Term Outcomes Associated With β-Lactam Allergies. JAMA Netw Open. 2024 May 1;7(5):e2412313.
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80% of patients with an IgE allergy will 
fade after 10 years

Prevalence of positive 
skin-test reactions 
decrease with 
increasing time after 
last known beta-lactam 
exposure.

Total

Children

Adults

Sullivan TJ, Wedner HJ, Shatz GS, Yecies LD, Parker CW. Skin testing to detect penicillin allergy. J Allergy Clin Immunol. 1981 Sep;68(3):171-80.

Solensky R, Earl HS, Gruchalla RS. Lack of penicillin resensitization in patients with a history of penicillin allergy after receiving repeated penicillin 

courses. Arch Intern Med. 2002 Apr 8;162(7):822-6.  
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Beta-lactam allergy onset

Khan DA, Banerji A, Blumenthal KG, et al. Drug allergy: A 2022 practice parameter update. J Allergy Clin Immunol. 2022 Dec;150(6):1333-1393.

Weeks

IgE

MDE

AIN

DILI

DRESS

VasculitisSSLR

AGEP

SJS/TEN

MDE – morbilliform drug eruption

AIN – acute interstitial nephritis

DRESS – Drug Reaction with Eosinophilia and Systemic Symptoms

SJS – Stevens Johnson Syndrome

0 1 2 3 4 5 6 7 8 9

TEN – toxic epidermal necrolysis

AGEP – acute generalized exanthematous pustulosis

SSLR – Serum sickness-like reactions



citations

Beta-lactam allergy symptoms

Chronology Gell-Coombs 

classification

Descriptor/

mediators

Presentation

Immediate

(1 to 6 hours)

Type I IgE Urticaria, angioedema, bronchospasm, anaphylaxis

Delayed 

(days to weeks)

Type IV Cell-mediated 

Ab 
independent/
T cell

Benign: morbilliform drug eruption

Severe: SCARs (DRESS, SJS, TEN, AGEP)

Type II Cytotoxic Ab 

dependent/
IgG, IgM  

Organ-specific drug reactions (cytopenias, liver injury, 

interstitial nephritis, vasculitis)

Type III Immune 

complex/
IgG, IgM 

SSLR (urticaria like lesions persisting >24 hours), 

erythema multiforme-like lesions, joint inflammation, fever

Ab – Antibody 

SCAR – Severe Cutaneous Adverse Reaction

DRESS – Drug Reaction with Eosinophilia and Systemic Symptoms

Khan DA, Banerji A, Blumenthal KG, et al. Drug allergy: A 2022 practice parameter update. J Allergy Clin Immunol. 2022 Dec;150(6):1333-1393.

Trubiano JA, Adkinson NF, Phillips EJ. Penicillin Allergy Is Not Necessarily Forever. JAMA. 2017 Jul 4;318(1):82-83.

Joint Task Force on Practice Parameters; American Academy of Allergy, Asthma and Immunology; American College of Allergy, Asthma and Immunology; Joint 

Council of Allergy, Asthma and Immunology. Drug allergy: an updated practice parameter. Ann Allergy Asthma Immunol. 2010 Oct;105(4):259-273.

Marshall JS, Warrington R, Watson W, Kim HL. An introduction to immunology and immunopathology. Allergy Asthma Clin Immunol. 2018 Sep 12;14(Suppl 

2):49.

SJS – Stevens Johnson Syndrome

TEN – Toxic Epidermal Necrolysis

AGEP – Acute Generalized Exanthematous Pustulosis

SSLR – Serum sickness-like reactions
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AMS interventions should target IgE 
reactions

Chronology Gell-Coombs 

classification

Descriptor/

mediators

Presentation

Immediate

(1 to 6 hours)

Type I IgE Urticaria, angioedema, bronchospasm, anaphylaxis

Khan DA, Banerji A, Blumenthal KG, et al. Drug allergy: A 2022 practice parameter update. J Allergy Clin Immunol. 2022 Dec;150(6):1333-1393.

Joint Task Force on Practice Parameters; American Academy of Allergy, Asthma and Immunology; American College of Allergy, Asthma and Immunology; Joint 

Council of Allergy, Asthma and Immunology. Drug allergy: an updated practice parameter. Ann Allergy Asthma Immunol. 2010 Oct;105(4):259-273.

• Cross-reactivity risk is highest with greater similarity of R1 side chains

• Cross reactivity via R2 side chains and beta-lactam ring are uncommon   
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Cross-reactivity based on R1 side 
chain similarity

A recent meta-analysis…found that the risk of cross-reactivity 
(based on skin testing) to cephalosporins in patients with 

proven penicillin allergy varied from 16.45% for 
aminocephalosporins (ie. cephalexin, cefadroxil, etc.) to 

2.11% for low similarity-score cephalosporins (ie. cefazolin, 
ceftriaxone, etc.)…cefazolin notably has a unique side chain 
and appears to have very low cross-reactivity with penicillins.

AAAAI Guidelines 2022

Khan DA, Banerji A, Blumenthal KG, et al. Drug allergy: A 2022 practice parameter update. J Allergy Clin Immunol. 2022 Dec;150(6):1333-1393.
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Similar/Identical side chains 

Notable identical side 
chains:

• Cephalexin/ 
cefadroxil and 
penicillins

• Cefepime and 
ceftriaxone

• Ceftazidime and 
aztreonam 
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Anaphylaxis defined (IgE mediated)

Hives, itching or 
flushing, swollen 

lips/tongue

Hypotension, 
syncope, 

cardiovascular 
collapse

Respiratory 
compromise



Primary cutaneous drug reactions 
(IgE and T cell mediated)

Shenoy ES, Macy E, Rowe T, et al. Evaluation and Management of Penicillin Allergy: A Review. JAMA. 2019 Jan 15;321(2):188-199.

IgE 
reaction

Severe T 
cell 

reaction

Benign T 
cell 

reaction



SCARs: DRESS vs SJS/TEN

DRESS

• Longer onset

• Maculopapular 
rash

• Facial swelling

• Organ 
involvement

• Eosinophilia 

SJS/TEN

• Short-longer 
onset

• Blistering

• Targeted 
lesions <10% 
BSA

Casagranda A, Suppa M, Dehavay F, et al. Overlapping DRESS and Stevens-Johnson Syndrome: Case Report and Review of the Literature. Case Rep 

Dermatol. 2017 May 8;9(2):1-7.

Jeung YJ, Lee JY, Oh MJ, et al. Comparison of the causes and clinical features of drug rash with eosinophilia and systemic symptoms  and stevens-johnson 



When to re-challenge: penicillin 
allergy 

Low risk reaction

ADEs

Non-anaphylaxis 

Severe 

cutaneous 

reaction

Mucosal and/or 
organ involvement 

Higher risk 

reactions

Anaphylaxis 

Recent Hives 

Test dose 

penicillin

Full dose 

cephalosporin

Full dose 

cephalosporin*

Desensitization

non beta-lactam 

*1st generation PO and select 2nd generation cephalosporins can cross react due to identical R1 sidechains



When to re-challenge: cephalosporin 
allergy 

Low risk reaction

ADEs

Non-anaphylaxis 

Severe 

cutaneous 

reaction

Mucosal and/or 
organ involvement 

Higher risk 

reactions

Anaphylaxis 

Recent Hives 

Test dose 

cephalosporin 

with dissimilar 

side chain

Full dose 

penicillin 

Full dose 

carbapenem, 

aztreonam*

Desensitization

non beta-lactam 

*Unless reaction was to ceftazidime or other cephalosporins with identical R1 side chains
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Challenges and strategies for non-
allergists

Resource 
intensive

Prioritize 
patient groups

Time intensive
Antibiotic 

challenges 

Identify what’s 
mandatory

Allergy 
guidelines/ 
resources
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Poll

Beta lactam allergy guidelines/other hospital 
resources are available at my institution:

A. Yes

B. No

C. I’m not sure 
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Poll

Beta lactam challenges are available at my 
institution

A. Yes

B. No

C. I’m not sure
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Poll 

Penicillin allergy delabeling program is available 
at my institution

A. Yes

B. No

C. I’m not sure 
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Hospital resources
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Decision support tools

https://redcap.iths.org/surveys/?s=7HJ8HMY87A7C7NRJ

Vidya Atluri, MD-PhD
Senior ID Fellow
Infectious Diseases

Paul Pottinger, MD
Professor
Infectious Diseases

Rupali Jain, PharmD
Clinical Associate Professor
Infectious Diseases

Try Me!

Ania Lang, MD-PhD
Assistant Professor
Allergy / Immunology

U of Washington

https://redcap.iths.org/surveys/?s=7HJ8HMY87A7C7NRJ


citations

Hospital resources, cont.  
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Patient selection

• Who may benefit the most from an allergy 
assessment?

• What can be automated?

• Feasibility of allergy assessments vs. selective 
strategies? 
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30% w/ a beta lactam allergy still get a 
beta lactam

Blumenthal KG, Ryan EE, Li Y, Lee H, Kuhlen JL, Shenoy ES. The Impact of a Reported Penicillin Allergy on Surgical Site Infection Risk. Clin Infect Dis. 2018 

Jan 18;66(3):329-336.

Retrospective cohort 
study, Israel (N=3,571)

1,171 (33%) 
patients w/ BLA 

receiving BL

798 (68%) PCN

154 (13%) BLBLI

147 (12.5%) CPN

72 (6%) various BL 30 (2.6%) with mild 

reaction to BL

PCN – Penicillin 

BL – Beta lactam
BLA – Beta lactam allergy 

BLBLI – Beta lactam beta lactamase inhibitor

CPN – Cephalosporin 

BLA – BL received w/ reaction w/o reaction

PCN-PCN 3 (13%) 42 (4.2%)

PCN-CPN 16 (54%) 846 (74.1%)

CPN-PCN 3 (13%) 65 (6.4%)

CPN-CPN 1 (4.3%) 67 (6.6%)

BL received same as BLA 6 (23%) 121 (11%)

BL received w/ high cross 

reactivity

12 (5.6%) 18 (1.9%)
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VMC: Patients w/ PCN allergy 
receiving antibiotics 

Surgical prophylaxis

Inpatient vs outpatient use?
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Patient selection at VMC  

• Who may benefit the most from an allergy 
assessment?

• Assess higher risk patients (ex. Multiple allergies, 
high risk for readmission)

• What can be automated?
• Surgical prophylaxis

• Feasibility of allergy assessments vs. selective 
strategies? 

• Orders for non-beta lactams (ex. fluoroquinolones)
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Single dose challenges 

Copaescu AM, Vogrin S, James F, et al. Efficacy of a Clinical Decision Rule to Enable Direct Oral Challenge in Patients With Low-Risk Penicillin Allergy: The 

PALACE Randomized Clinical Trial. JAMA Intern Med. 2023 Sep 1;183(9):944-952.

Anderson AM, Coallier S, Mitchell RE, et al. Full-dose challenge of moderate, severe, and unknown beta-lactam allergies in the emergency department. Acad 

• PEN-FAST <3

• Amoxicillin 250mg x1

• Symptoms monitored for 
60 minutes and day 5 

• Moderate (43%), severe 
(13%), unknown reaction 
(44%)

• Full dose challenge – 
monitoring parameters 
not defined 
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Summary 

• Incorrect penicillin allergies are associated 

with increased cost and poorer patient 

outcomes. 

• Patients with non-anaphylactic beta-lactam 

reactions can likely be re-challenged. 

• Allergy assessments are resource intensive. 

Tailor approaches to what is needed at your 

institution. 
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