
Background
• Most patients with a penicillin allergy label (PAL) in their 

electronic health record (EHR) are not truly allergic . 
• < 5% of PALs are verified via allergy testing1. 
• Many penicillin and cephalosporin (a closely related 

antibiotic) allergies diminish over time2.

• Misdiagnosed PALs = negative patient outcomes as 
alternatives have greater risks and side effects4. 

• Risk stratification model was developed to identify low-risk 
patients who would benefit from PAL delabeling post oral 
challenge3. But EHRs also recommend cephalosporin 

 avoidance due to potential cross sensitivity. 

          Fig 2. EHR allergy warning for cephalosporin order in patients with PAL 

• Though cross sensitivity may occur between penicillins and 
cephalosporins with similar side chains, PALs should not rule 
cephalosporin administration5. 
• Evidence suggests cross reactivity ≤ 1%6

• Objective: evaluate cephalosporin alerts in patients with 
 PAL to implement an appropriate intervention. 
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Methods 

Results 

the most frequently cited 
override reasons in the 

inpatient setting were “benefit 
outweighs risk” (66.3%), 

“does not apply to patient” 
(10.6%), ”per protocol” (9.1%), 

and “inaccurate 
warning”(4.5%)

Fig 4. Clinician actions and override reasoning for cephalosporin 
allergy alert 
**response data includes inpatient AND outpatient contexts Fig 5. Commonly prescribed non cephalosporin/penicillin alternatives

Table 1. Cephalosporin vs alternative group outcomes stratified by comorbidity score.  
A significant difference was observed between the cephalosporin and non cephalosporin alternative group outcomes for average length of stay (t= -21.18, df= 
12955, p < 2.2e-16), readmissions (X2 = 520.79, df= 1, p < 2.2e-16), and surgical site infections (X2 = 520.79, df= 1, p < 2.2e-16). No significant difference was 
observed between the two groups for C. diff outcomes. A significant difference was observed in anaphylactic outcomes between the groups for patients with an 
Elixhauser score between 11-15, but not for those patients with an Elixhauser score <11. 

Fig 6. Flow chart of patient outcomes partitioned by prior tolerance and cephalosporin/alternative administration
**** Medication Administration excludes patients administered both a cephalosporin and an alternative  

Discussion 
• Clinicians frequently override current alert 

knowing the benefits of prescribing a 
cephalosporin over an alternative outweigh 
risks.

• For most outcomes and comorbidity scores 
with a significant sample size, patients not 
administered a cephalosporin in the presence 
of a PAL had much worse outcomes. 

• Limitations: generalizability limited to patients 
in Vanderbilt’s EHR system; outcomes limited 
to those encoded in EHR. 

• Conclusion: existing cephalosporin warning 
for patients with PAL may be more harmful 
than beneficial to clinicians and patients. 

Future Works 
• Case match and analyze outcomes for patients 

without PALs who are administered 
cephalosporins to establish a control group. 

• Intervention design: customize alert for subset 
of high-risk patients/cephalosporins. 

Acknowledgements  

References  

This project was made possible thanks to the 
invaluable guidance and support of Vanderbilt’s 
Clinical Informatics Center and the SyBBURE 
research community, as well as with generous 
funding from the SyBBURE Research program 
and Levy Internship Fund.

1. Trubiano JA, Adkinson NF, Phillips EJ. Penicillin allergy is not necessarily forever. JAMA 
2017;318:82-3.
2. Stone CA Jr, Trubiano JA, Phillips EJ. Testing Strategies and Predictors for Evaluating Immediate 
and Delayed Reactions to Cephalosporins. J Allergy Clin Immunol Pract. 2021 Jan;9(1):435-444.e13. 
doi: 10.1016/j.jaip.2020.07.056. Epub 2020 Aug 19. PMID: 32822918; PMCID: PMC7855229.
3. Koo G, Stollings JL, Lindsell C, Dear ML, Kripalani S, Nelson GE, McCoy AB, Rice TW, Phillips EJ, 
Stone CA Jr; Vanderbilt University Medical Center Learning Healthcare System. Low-risk penicillin 
allergy delabeling through a direct oral challenge in immunocompromised and/or multiple drug allergy 
labeled patients in a critical care setting. J Allergy Clin Immunol Pract. 2022 Jun;10(6):1660-1663.e2. 
doi: 10.1016/j.jaip.2022.01.041. Epub 2022 Feb 5. PMID: 35131513; PMCID: PMC9188986.
4.McCoy AB, Wright A, Stone CA (2022). Informatics-Enabled Penicillin Allergy Risk Stratification and 
De-Labeling [Conference presentation]. XGM 2022, Verona, Wisconsin, United States.
5. Yuson CL, Katelaris CH, Smith WB. 'Cephalosporin allergy' label is misleading. Aust Prescr. 2018 
Apr;41(2):37-41. doi: 10.18773/austprescr.2018.008. Epub 2018 Apr 3. Erratum in: Aust Prescr. 
2018 Dec;41(6):205. PMID: 29670309; PMCID: PMC5895476.
6. Trubiano JA, Stone CA, Grayson ML, Urbancic K, Slavin MA, Thursky KA, Phillips EJ. The 3 Cs of 
Antibiotic Allergy-Classification, Cross-Reactivity, and Collaboration. J Allergy Clin Immunol Pract. 
2017 Nov-Dec;5(6):1532-1542. doi: 10.1016/j.jaip.2017.06.017. Epub 2017 Aug 23. Erratum in: J 
Allergy Clin Immunol Pract. 2018 Jan - Feb;6(1):323. Erratum in: J Allergy Clin Immunol Pract. 2022 
Dec;10(12):3346-3347. PMID: 28843343; PMCID: PMC5681410.

Fig 1. Probability of obtaining positive immediate hypersensitivity skin testing in 
patients with an immediate reaction history (left: penicillins, right: cephalosporins)2

• 63,474 alerts in Vanderbilt’s EHR 
from 07/01/21-07/16/23 for 
patients with PALs in inpatient 
setting extracted from Epic's 
Clarity database.

• Outcomes stratified by Elixhauser score 
• Surgical site infections (SSIs)/C. diff/
 anaphylaxis identified via ICD-10 codes in 

problem list/encounter/billing diagnoses
 ≤ 30 days post alert. 
• Tests for significant differences in 

outcomes:
• Length of stay (LOS)- t test of means
• SSI/C. diff/anaphylaxis- 𝜒!	contingency

Fig 3. Data extraction pipeline 


