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Disclosures

• None relevant to this talk



Objectives

• Improve knowledge of the role for skin testing and drug 
challenges in antibiotic allergy 

• Incorporate antibiotic allergy clinical pathways into daily 
practice to optimize care



Antibiotic Resistance in the United States

www.cdc.gov/drugresistance



Deaths Attributable to Antimicrobial Resistance



Critical Role of the Allergist

“Up to half of antibiotic use is unnecessary 

and inappropriate”

“Use the right antibiotics in the right way in 

every case”

www.cdc.gov/drugresistance



What Tools Do Allergists Have to Evaluate 
Patients with Drug Allergies?

• Proper Documentation of the Clinical History

• Skin Testing

• Drug Challenges and Desensitization

• Clinical Guidelines and Pathways



Evaluation of Drug Allergy is Difficult 

• Clinical presentation is heterogeneous and can 

mimic many different pathophysiologic events

• Several drugs are often taken simultaneously

• Many factors besides the drugs can be involved

• History is often remote and poorly documented



JAMA Intern Med. 2020;180(5):745-752.

• A validated point-of-care clinical decision rule

• Can be used by allergists and non-allergists to address the 
high burden of penicillin allergies, risk stratify and 
subsequently direct the appropriate de-labeling and 
prescribing strategies



Methods

• A multicenter prospective antibiotic allergy-tested cohort 
of 622 patients was used for derivation and internal 
validation of a penicillin allergy rule

• Patients who reported a penicillin allergy underwent 
penicillin allergy testing

• Derived the model through backward stepwise logistic 
regression



PEN-FAST Clinical Decision Rule



Validation of PEN-FAST



PEN-FAST Summary

• PEN-FAST was found to be a practical tool with a high 
negative predictive value of 96% 
– uses penicillin allergy history to identify low-risk 

allergies in patients

• PEN-FAST may aid the risk stratification of patients with 
penicillin allergy to facilitate implementation of de-
labeling strategies and safe β-lactam prescribing



Role of Skin Testing in Drug Allergy

• Skin testing is the most rapid, sensitive, and cost-
effective testing modality for the detection of IgE-
mediated disease

• Results within 15-20 minutes

• Patients can see the reaction and this helps them 
understand that they are/are not allergic to a 
given substance





PCN Skin Testing: Effect on Antibiotic Use





Clin Infect Dis. 2020

• Having a penicillin allergy label is associated with the use 
of less appropriate and more expensive antibiotics and 
increased healthcare utilization

• Penicillin allergy testing results in delabeling in most case 
and may be cost-saving



Methods

• Decision models to project the economic impact of two 
strategies for a patient with a penicillin allergy label:
(1) diagnostic testing
(2) no diagnostic testing

• Adopted health service perspective, considering costs with 
penicillin allergy tests, hospital bed-days/outpatient visits, 
antibiotic use, and diagnostic testing

• Built and analyzed 24 base case decision models



Decision Tree Model



Results: Decision Model

Allergy testing 
resulted in average 
savings of $657 for 

inpatients and $2746 
for outpatients

• Penicillin allergy testing was cost-saving in all decision models built

• These results can inform guidelines, supporting the adoption of policies 

promoting widespread testing of patients with a penicillin allergy label



Lack of Resensitization with Oral Penicillins

Solensky R, et al. Arch Intern Med 2002

Patients with a positive history but negative ST who tolerate a course of oral 

PCN are at minimally increased risk of PCN resensitization after multiple courses



Elective PCN Skin Tests

• Pros
– No delay in initiating treatment because of wait 

for skin testing
– May reduce use of other broad spectrum and 

more expensive antibiotics

• Cons
– Resensitization (low risk)
– Time/effort for clinic visit



Maintaining PCN Allergy Delabeling

• Penicillin skin testing and drug challenges are 
effective in removing penicillin allergy labels

• However, studies show that penicillin allergy labels 
persist in 9% to 51% of patients 

– Attributed to charting errors or limited understanding on the 
patient/providers’ parts

• Effective counseling and post-discharge 
communication may be valuable interventions



Implemented a large multidisciplinary inpatient 

penicillin allergy testing program

• Allergy-trained pharmacists performed testing

• Added interventions to improve communication and 
education about results of penicillin allergy testing



Interventions to Reduce Relabeling

November 2014—pharmacist 
counseling at the time of 

negative testing

June 2015—post procedure 
repeat pharmacist counseling 
scheduled within 7 to 10 days

November 2015—a best practice 
advisory alert was added to the 

EMR notifying providers of 
negative penicillin allergy 

testing results during attempts 
to add back allergy

April 2016—a wallet card 
documenting negative testing 

provided

Fifth intervention was manual 
chart review of all relabeled 
patients, performed by the 

pharmacist

Reported the effectiveness of these interventions in 
maintaining removal of the penicillin allergy label





Penicillin allergy relabeling rate of 12.9% after negative 
testing

Multiple interventions to improve patient education and 
establish EMR checkpoints decreased relabeling rate to 2.5%

Multidisciplinary approach offers guidance to maintain 
drug allergy label removal



Graded Challenges for Drug Hypersensitivity

• Gold standard for evaluating drug 
hypersensitivity reactions

• Performed when low likelihood of allergy exists

• No evidence-based guidelines exist regarding the 
optimal number of steps 

• Multi-step drug challenges may induce tolerance



Graded Challenge: 1-2 steps

• 5-year retrospective chart review of all test dose 
protocols

• Both initial HSR and adverse reactions during test 
dose protocols were independently classified and 
graded by severity 

• Compared outcomes of 1-2 step protocols with 
multi-step protocols



Drug Classes Prompting Test Doses

 Between 2008 and 2013, 456 patients underwent 497 test 

dose protocols with 1-2 steps



Reactions During Test Doses

• 53 test doses (11%) 
were associated 
with reactions 
during test dose 
protocols



Severity of Reactions During 1-2 Step Protocols 
vs. 3-4 Step Challenge Protocols

1-2 Step (n=53) 
Reaction Rate

3-4 Step (n=10) 
Reaction Rate

Grade 11% 12%

1 24 (45.3%) 6 (60%)

2 28 (52.8%) 4 (40%)

3 1 (1.9%) 0 (0%)

4 0 (0%) 0 (0%)



• 1-2 step drug 
challenges are optimal 
to evaluate low-risk
patients

• Safe and less resource 
intensive

• Multi-step drug 
challenges may be 
desensitizing the 
patient

• Confirm patient has a 
low-risk history



Drug Challenge (Test Dose) vs. Desensitization

• Drug Challenge (Test Dose) is utilized as a 
precautionary step in patients reported to have a 
history of a reaction to a necessary medication but 
in whom allergy has deemed the patient not 
allergic to the medication 

• Drug desensitization is utilized when the a 
patient is allergic to a medication that is medically 
necessary



Drug Desensitization Principles

• Involves the introduction, usually within hours to days, of a 
temporary state of tolerance to a drug which the patient has a history 
of allergy

• Initial step involves administering an extremely minute amount (e.g., 
1/10,000 of the usual dose) of the medication

• Gradually, the dose is increased and administered at fixed intervals 
(e.g., every 15 minutes) until the full dose is reached

• To maintain the temporary non-allergic state, the medication should 
be taken regularly

• Once the drug administration is interrupted or discontinued, the 
patient returns to being allergic to it



Indications for Drug Desensitization

(1) There are no alternatives to the drug of concern
– Penicillin in pregnant women with syphilis

(2) Drug of concern is more effective than the 
alternatives

– Cotrimoxazole for Pneumocystis in HIV-positive patient

(3) Drug of concern has a unique mechanism of action 
– Aspirin in aspirin-exacerbated respiratory disease



Outcomes of a Guideline Implementation

Blumenthal et al., Ann Allergy Asthma Immunol 2015



Guideline Based Evaluation of PCN Allergy History

Blumenthal et al., Ann Allergy Asthma Immunol 2015



Outcomes: Increase in Number of Test Doses

Blumenthal et al., Ann Allergy Asthma Immunol 2015



Outcomes: Decrease in Broad Spectrum Antibiotics 

Blumenthal et al., Ann Allergy Asthma Immunol 2015



Chua et al. Clin Infect Dis. 2021 Aug.

• Penicillin allergies are associated with inferior patient and 
antimicrobial stewardship outcomes

• Implemented a whole-of-hospital program to assess the efficacy of 
inpatient delabeling for low-risk penicillin allergies in hospitalized 
inpatients 



Methods

• Patients ≥ 18 years of age with a low-risk penicillin 
allergy were offered a single-dose oral penicillin 
challenge or direct label removal based on history (direct 
delabeling)

• Studied the proportion of patients delabeled, 
antibiotic utilization pre-(index admission) and 
post-delabeling



• Direct Delabeling

• Mild non-immune-mediated 
adverse drug reaction or 
where subsequent tolerance 
to the implicated penicillin 
was ascertained

• Oral Challenge

• Unknown reaction > 10 years 
ago

• Type A adverse drug reaction 
where direct delabeling was 
not accepted by the patient

• History of achildhood rash or 
MPE







Inpatient Clinical Pathway: Successful

• Health services inpatient program used risk 
stratification with a combination of direct 
delabeling or oral penicillin challenge

• Led to positive impact on use of preferred 
antibiotics and appropriate antibiotic prescribing



Kwah et al. Am J Obstet Gynecol MFM. 2022 Jun.

• Beta-lactam antibiotics are often clinically indicated in the peripartum 
period, posing a challenge for pregnant women who report a 
penicillin allergy

• Antibiotic allergy testing is rarely performed during pregnancy, even 
though most have a low risk history



Methods

• A retrospective cohort study of all pregnant 
women with a penicillin allergy documented in the 
EMR who delivered from Sept 2020 to Oct 2021

• Assessed a hospital-wide multidisciplinary 
program to identify, refer, evaluate, and test 
pregnant women with unverified penicillin 
allergies 







PCN Allergy Pregnancy Clinical Pathway

• Documented the feasibility, safety, and clinical 
benefit of an outpatient penicillin allergy 
evaluation program for pregnant women

– 99% of women tested were found to be penicillin tolerant

• Referred patients were significantly less likely to 
receive alternative antibiotics

• More pregnant patient evaluations needed to 
assess whether there are additional clinical benefits



Drug Allergy Delabeling by the Allergist

Clinical 
History

Skin 
Testing

Drug 
Challenges

Guidelines and Clinical Pathways



Summary

• Evaluation and diagnosis of drug allergy remains 

difficult

• Skin testing has significant utility but need to 

understand how to interpret the results

• Treatment is avoidance, skin testing, test dose or 

desensitization

• Emerging guidelines and clinical pathways offer 

novel approaches to care
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