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Penicillin Allergy Statistics

90%

False Reporting

9 out of 10 reporting penicillin 
allergy are not truly allergic 

when tested

80%

“Grow out of it”

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

Adverse Events

Patients labeled penicillin-
allergic have a threefold 

increased risk of adverse events 
(ADE)

3x



Penicillin Allergies:
Post-operative Infections

• 8,385 patients at Mass General Hospital

• Undergoing hip and knee arthroplasty, 
hysterectomy, colon surgery and CABG

• 11% Penicillin Allergy Rate

• 2.7% Surgical Site Infection (SSI) Rate

Patients with reported penicillin allergy had a 
50% increased odds of SSI, attributable to the 

receipt of second-line perioperative antibiotics



Penicillin Allergies:
Post-operative Infections

• 7,713 patients at Mayo Clinic

• Undergoing primary shoulder arthroplasty

• Cefazolin administered in 89.2% of cases

• 1.31% Prosthetic Joint Infection (PJI) Rate

Cefazolin administration is associated with a 
significantly lower rate of PJI compared with 

non-cefazolin alternatives.
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Bronson Healthcare Group
4 Hospital System in Southwest Michigan

Bronson Methodist Hospital (BMH)
• 434 Licensed Beds
• 21 Operating Rooms



Readmission Rates

BHG Penicillin Allergies: 4 Year Summary

4,302

Inpatients with Penicillin Allergy

7.9% Percent of Total Patients

Allergy

No Allergy

8.9%

7.7%

› Post-op infections with PEN allergies

› 47 (75%) received 2nd line therapy

7,856

Surgery with Penicillin Allergy

7,492

Encounters with Penicillin Allergy

8.1% Percent of all Encounters

› Post-op infections with PEN allergies

› 47 (75%) received 2nd line therapy

499

Post – Operative Infections

› 62 (12.4%) Reported PEN allergy

› 47 received 2nd line therapy

13% Percent of all Surgeries

Anaphylaxis, Shortness of Breath, 
Angioedema

Rash, Hives, Extremity Swelling, 
Itching, Palpitations, Hypotension

Nausea, Vomiting, Diarrhea

26%

63%

2%

*9% listed as ‘unknown’ or blank n= 58,801 patients



BHG Clindamycin Pre-Op– Historical Data (2015-17)

13.5%

13.5%
10.6%

10.6%
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Use of clindamycin associated with 
higher rates of SSI when compared to 
cefazolin for pre-surgical prophylaxis

12.2%
Received Clindamycin Pre-Op 

therapy as alternative
3 year average 

Cefazolin (80%)
Clindamycin (12%)

Other (8%)

Blumenthal et al CID 2018



BMH Interventional Strategies
Improved EPIC® Allergy Reporting Selections
Cefazolin Graded Challenge
Beta- Lactam Side Chain Chart



BHG Interventional Strategy Timeline

2015 2016 2017 2018 2019 2020 2021 2022 2023

EPIC® Allergy Reporting Optimization

Clindamycin Pre-op Rates >12%

Beta-Lactam Cross Reactivity Chart

Cefazolin Graded Challenge



Remove: 
Contraindication
Unspecified

Add:
Other- Specify in comments

Remove: 
Anxiety
Other (See Comments)

Add:
Hypotension
Unknown (specify in comments) 
Myalgia

Replace:
Dermatitis, Hives, Rash:

Hives- (raised area, itchy)
Rash- (flat area, red area, speckled)

Shortness of Breath:
Shortness of breath – difficulty breathing

Swelling:
Swelling - extremities
Swelling – angioedema

Other (see comments):
Not Listed (specify in comments)

Nausea only
Nausea and Vomiting

Nausea and/or Vomiting

EPIC® Allergy Documentation Enhancements 



Cefazolin Graded Challenge

• Patient screened during pre-surgical office visit
• Cefazolin graded challenge orders placed and patient scheduled for OR
• First and second dose given by RN in pre-op
• Final dose administered by anesthesia provider (15-60 min before incision)

20mg (1%) 200mg (10%) 2000mg* (100%)

30 min 30 min

*3 gm for patient >120 kg



Cefazolin Graded Challenge

Reaction Unclear

Patient or Family doesn’t 
remember

Reaction Not 
Listed/Documented

Non-Severe,      
Non-IgE Mediated 

Reaction
Delayed Maculopapular 

Rash

Itching

Rash

Hives

Non-Severe,      
Non- IgE Mediated 

Reaction

Hemolysis/ Serum Sickness

Stevens-Johnson Syndrome

Toxic epidural Necrolysis

Acute Interstitial Nephritis

DRESS

IgE Mediated 
Reaction (Type 1)

Anaphylaxis

Angioedema

Wheezing

Laryngeal Edema

Hypotension

Hives – Severe Reaction

Types of Reaction

Use Alternative Therapy
BHG Antimicrobial Stewardship SiteCefazolin Graded Challenge

https://webapps.bronsonhg.org/AntimicrobialStewardship/Guide/ViewGuide/45














BHG Pre-Operative Antimicrobial Prophylaxis 
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Cefazolin Clindamycin

Pre-Operative Antibiotic Use – By Year

Reduction in Clindamycin Pre-op Prophylaxis
62%

Increase in Cefazolin Pre-op Prophylaxis
12%

Reduction in patients reporting PEN allergy
14%

Reduction in non-allergies reported as PEN*
39%

Comprehensive data for inpatient surgeries at BMH from 
2015-23 where pre-operative antimicrobial prophylaxis was 
indicated

*Diarrhea, Nausea, Vomiting, Unknown



Future Direction



Future Direction



Future Direction



Future Direction at Bronson



Future Direction at Bronson
Not “about 10%”

Which penicillin or cephalosporin matters 



Future Direction

Cefazolin R1 Group is completely 
unique! 

GIVE



Questions?
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