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About 10% of the 
population carry a 
penicillin allergy 
label (PAL) (1,2)

Delabeling 
through penicillin 
skin testing (PST), 

oral challenge 
(OC), or direct 

delabel (DD) are 
appropriate for 
90% to 95% of 
patients (1,3) 

Historically, 
females report 
higher rates of 
adverse drug 

reactions (4) and 
penicillin allergies 

(5–7)
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Sex and Gender Based Analyses (SGBA) in Health Research
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Biologic sex influences 
pharmacokinetics, 

pharmacodynamics, and 
drug response 8

Female sex is associated 
with more adverse drug 

reactions and 
hypersensitivity 4-6

Gender roles, stigma or 
discrimination may lead 

to implicit bias in 
healthcare delivery 9 

and unintended biased 
decisions 10
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AIM OF THE SYSTEMATIC REVIEW AND META-ANALYSIS

Identify, assess quality 
of, and synthesize results 

from studies reporting 
on the effectiveness and 

safety of delabeling 
interventions

Sex and Gender-Based 
Analysis Plus (SGBA+) 

information was 
extracted



Interventions and Outcomes of Interest
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Population

• Adult patients 
with low-risk 
penicillin 
allergies 

Interventions

• Direct Delabel 
(DD)

• Oral Challenge 
(OC)

Comparator

• Penicillin skin 
testing (PST)

• Any other 
intervention

• No intervention

Outcome

• Successful 
delabeling 
defined as 
removal of the 
penicillin 
allergy label 
(PAL)
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Methods
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A co-design strategy involved clinicians, a public citizens’ council, administrative and leadership personnel

RCTs and non-randomized studies including adult patients with reported penicillin allergies where the primary outcome was 
patients with PAL 

Databases searched: PubMed, Cochrane Database of Systematic Reviews, International Pharmaceutical Abstracts, Ovid 
MEDLINE, Ovid EMBASE, ClinicalTrials.gov, and medRxiv inception to October 2023 and updated in February 2024

PROGRESS11 (place of residence, race/ethnicity/culture, language, occupation, gender/sex, religion, education, 
socioeconomic status, and social capital) to identify factors that may impact health equity

The Effective Public Health Practice Project (EPHPP) Quality Assessment Tool12 for Quantitative Studies
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Data Synthesis

For randomized 
controlled trials (RCTs) 

intervention effect is 
expressed using relative 

risks (RR) and risk 
difference (RD)

For quasi-experimental 
studies, a random-
effects proportional 
meta-analysis was 

conducted 

Heterogeneity was 
quantified using the I2 

statistic 

Pre-defined subgroup 
analyses were 

conducted
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Results: PRISMA Diagram

▪ 1046 citations screened

▪ 28 studies included 

▪ 2 (7%) were RCTs

▪ OC vs. PST

▪ 26 (93%) were quasi-experimental 

▪ 2 included only DD

▪ 16 included OC only

▪ 8 included both DD and OC 
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Population Characteristics

▪ Mean age: 56 years, range: 34 to 73 years 

▪ 24 studies (85%) 

▪ 61% female proportion in 22 studies; 2 
studies included exclusively pregnant people

▪ Sex reported in 24 studies (86%)

▪ Five studies (18%) included male and female 
participant demographic variables at baseline

▪ Ten studies (36%) reported ethnicities of 
participants 

▪ 88% were Caucasian, 2% Hispanic, 2% Black, 2% 
Pacific Islander, 1% Asian, 4% other ethnicity not 
defined, and <1% multiracial
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Quality Assessment
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Themes with Definitions of Low-Risk: 11 DD Studies

▪ 11 studies included DD and 9 themes emerged
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Appendix E: Direct Delabel Themes within Definitions of Low-Risk Across 11 Studies 
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Themes with Definitions of Low-Risk: 26 OC Studies

▪ 26 studies that included OC and 7 major themes were identified 
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Appendix F: Oral Challenge Themes within Definitions of Low-Risk Across 26 Studies 
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Oral Challenge (OC)

Effectiveness of Interventions: RCTs
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The pooled RD was 0.03 

(95% CI 0.05, 0.12)

2 studies, RR 1.04; 

(95% CI 0.95, 1.13), I2=74%

OC showed no difference from PST



Direct Delabel (DD)

▪ 1,499 participants

▪ 27% (95%CI 10%, 50%) of 
participants had the allergy 
label removed

▪ High degree of between study 
heterogeneity (I2= 96%)

Effectiveness of Interventions
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Oral Challenge (OC)

▪ 2,752 participants 

▪ 24 quasi-experimental studies 

▪ 90% (95%CI 83%, 95%) of 
participants had allergy label 
removed

▪ High degree of heterogeneity 
(I2= 93%) 

Effectiveness of Interventions
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Sex Disaggregated Outcomes 

▪ 5 studies sex disaggregated outcomes

▪ 73% females delabeled 

▪ (22%; 100%), I2=99% 

▪ 77% males delabeled 

▪ (48%; 94%), I2=99%  

▪ No significant sex differences 

▪ (p = 0.87)

▪ High degree of heterogeneity

CAPT 2024, Mira Maximos PAGE  19



CAPT 2024, Mira Maximos PAGE  20

PROGRESS FACTORS

Race and ethnicity often used interchangeably and without 
definitions 

None described lived gender of the participants, culture, 
language, occupation, religion, education, socioeconomic 
status, or social capital

None of the studies were conducted in middle- or lower-
income countries



Safety of Oral Challenge

▪ Average of 4% of participants who 
experienced non-severe reactions

▪ None reported severe reactions 
such as severe cutaneous delayed 
reactions, hepatic or renal 
impairment, neurological deficits, or 
anaphylaxis 
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Direct delabeling and oral challenge interventions are effective for 
delabeling low-risk penicillin allergies

Comprehensive data is lacking on sex and gender differences, 
indicating a need for further research.
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CONCLUSION
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