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Cases



• Review penicillin allergy natural history, evaluation 
and management options

• Review exciting drug allergy updates for the following 
patient populations:
• Pts with penicillin allergy label who need a cephalosporin 

or beta-lactam

Objectives



• Patients with penicillin allergy label are more likely to 
receive alternative therapy, associated with longer hospital stays, 
increased cost, risk of antibiotic resistance, more surgical site 
infections

• Approximately 80% of patients with IgE-mediated penicillin allergy 
lose their sensitivity after 10 years.

How common is a pen allergy?

Broyles J Alergy Clin Immunol Pract. 2020

https://www.cdc.gov/antibiotic-use/community/pdfs/penicillin-factsheet.pdf

https://www.cdc.gov/antibiotic-use/community/pdfs/penicillin-factsheet.pdf


Types of hypersensitivity 
reactions

IMMEDIATE DELAYED

Type I Type II Type III Type IV

IgE mediated

Reaction 
type

Mechanism 
and clinical 
presentation

IgG mediated IgG mediated T cell mediated

Serum 
sickness: -rash
-fever
-arthralgias

Delayed 
morbilliform 
rash

Hives
Angioedema
Wheezing
Hypotension
Anaphylaxis

Hemolytic anemia
Neutropenia
Thrombocytopeni
a



Other types of hypersensitivity 
reactions

Severe cutaneous drug reactions (SCARs)
• Drug Rash with Eosinophilia and 

Systemic Symptoms (DRESS) a.k.a drug 
induced hypersensitivity syndrome 
(DiHS)

• Steven Johnson’s Syndrome/Toxic 
Epidermal Necrolysis (SJS/TEN)

AGEP (acute generalized exanthemous
pustulosis)

• Fever, pustular eruption, leukocytosis hours to 
days after starting a drug, resolves rapidly with 
drug discontinuation

Fixed drug reaction

• Rash in the same location (anywhere on the 
body) with each use of specific drug, starting 
within hours (most often) to few weeks 

Organ specific hypersensitivity reactions

• Acute interstitial nephritis

• Autoimmune hepatitis

History of the above is an 
indication for lifelong 

avoidance of the culprit drug
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Characterizing the timeline



Types of hypersensitivity 
reactions

IMMEDIATE DELAYED

Type I Type II Type III Type IV

Clinical history
Skin prick and intradermal testing*
Drug challenge
Desensitization

Clinical history
Risk vs. benefit stratification
Limited options for skin based testing*
Drug challenge
Desensitization*

*None for delayed reactions to penicillin*Available for select drugs only, 
this includes penicillin

Reaction 
type

Evaluation 
and 
management 
options



Penicillin allergy: obtaining history 

When was the reaction?
How soon after taking a 

dose?
How far into the course 

of the antibiotic?

Has the patient used the 
same antibiotic or 

antibiotic in the same 
class since the reaction?

What were the 
symptoms? 

Did the patient require 
medical attention or 

treatment?

Is there anticipated 
need for use of this 

medication in the near 
future?
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Decision support tool

https://redcap.iths.org/surveys/?s=7HJ8HMY87A7C7NRJ
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https://jamanetwork.com/journals/jama/fullarticle/2735813
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Audience Response

You have a patient with a history of penicillin allergy 
(reaction N/V/D) and they require cefazolin for 
surgical prophylaxis.

As a clinician, you do the following:

a. HARD STOP, change to vancomycin

b. Give the patient a test dose of cefazolin

c. Ok to give cefazolin without any additional 
monitoring
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Can my patient get a cephalosporin?
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Audience Response

• You have a patient with a history of penicillin 
allergy (reaction anaphylaxis) and they require 
cefazolin for surgical prophylaxis.

• As a clinician, you do the following:

a. HARD STOP, change to vancomycin

b. Give the patient a test dose of cefazolin

c. Ok to give cefazolin without any 
additional monitoring



Why it's OK to give cefazolin

• Risk of cross-reactivity between 
penicillin and cephalosporins → similar 
R-side chains

• NOT because of shared beta-lactam 
ring

• Cefazolin → unique side chain that is 
distinct from other cephalosporins and 
beta-lactams

Castells M, et al. Penicillin Allergy. 2019.



citations
Picard, Journal of Allergy and Clinical Immunology 
VOLUME7,ISSUE8, P2722-2738.E5, NOVEMBER 2019

the risk of cross-reactivity 
to any carbapenem was 
0.87%

https://www.jaci-inpractice.org/issue/S2213-2198(19)X0007-0
https://www.jaci-inpractice.org/issue/S2213-2198(19)X0007-0


To remove or not remove

Turned off 
cephalosporin 

alert for patients 
with penicillin 

allergy

15.3% cephalosporins 
used in pen allergic pts

Macy E et al. Association between removal of a warning against cephalosporin use in patients with penicillin allergy and anti biotic 
prescribing. JAMA Netw Open 2021 Apr 1; 4:e218367. (https://doi.org/10.1001/jamanetworkopen.2021.8367. opens in new tab)

Kept 
cephalosporin 

alert for patients 
with penicillin 

allergy

Ceph use increased by 47% 
compared to other 
hospital

No significant differences 
in anaphylaxis, new 
allergies, or treatment 
failures

NO difference in MRSA, 
VRE or Cdiff

17.9% 
cephalosporins used 
in pen allergic

27.0%
cephalosporins 
used in pen allergic

16.2%
cephalosporins used in 
pen allergic

4 206 480 patients met all 
inclusion criteria

10 652 014 antibiotic 
courses

https://doi.org/10.1001/jamanetworkopen.2021.8367
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Summary points

• Get a good allergy history from your patients
• History of other beta-lactams administration

• Onset of symptoms and how long ago

• Characterization of symptoms

• Patients can get cephalosporins even if they have 
a penicillin allergy

• Educate our patients about the consequences of 
penicillin allergies



If you do skin testing at your 
site....

Recommend proactive approach to penicillin allergy de-

labeling

* AAAAI = American Academy of Allergy, Asthma, and 
Immunology
https://www.jacionline.org/article/S0091-6749(22)01186-
1/fulltext

For patients with histories that are inconsistent with penicillin allergy 
(such as headache or family history of penicillin allergy), no testing is 
required and the patient may be delabeled

Consideration for direct amoxicillin challenge in adults with low-risk 
penicillin allergy histories

Recommendation to define a positive skin test as a wheal that is ≥3 mm 
than the negative control for prick/puncture or intradermal tests 
accompanied by a ≥5 mm flare

https://www.jacionline.org/article/S0091-6749(22)01186-1/fulltext
https://www.jacionline.org/article/S0091-6749(22)01186-1/fulltext
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Drug allergy: A 2022 practice parameter update.

J Allergy Clin Immunol. 2022 Dec;150(6):1333-1393. doi: 
10.1016/j.jaci.2022.08.028. Epub 2022 Sep 17.PMID: 36122788

Evaluation and Management of Penicillin Allergy: A Review.

Shenoy ES, Macy E, Rowe T, Blumenthal KG.JAMA. 2019 Jan 15;321(2):188-199. 
doi: 10.1001/jama.2018.19283.PMID: 30644987

Jones, B. M. & Bland, C. M. Penicillin skin testing as an antimicrobial stewardship 
initiative. Am. J. Health. Syst. Pharm. 74, 232–237 (2017).

References and Reading

https://pubmed.ncbi.nlm.nih.gov/36122788/
https://pubmed.ncbi.nlm.nih.gov/30644987/
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