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Background
Delabeling
through penicillin Historically,
o skin testing (PST), females report
‘A(‘)b?lli;tligfc(;frthea oral challenge higher rates of
P epni cillin all e;y (OC), or direct adverse drug
{)abel (PAL) (1 g})f delabel (DD) are reactions (4) and
? appropriate for penicillin allergies
90% to 95% of (5-7)

patients (1,3)
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S —
SeX and Gender Based Analyses (SGBA) in Health Research

a2

Biologic sex influences
pharmacokinetics,
pharmacodynamics, and
drug response 8

=~
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4 B

Female sex is associated
with more adverse drug
reactions and
hypersensitivity 4°
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Gender roles, stigma or
discrimination may lead
to implicit bias in
healthcare delivery °
and unintended biased
decisions 1°
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.
AIM OF THE SYSTEMATIC REVIEW AND META-ANALYSIS

Identify, assess quality

of, and synthesize results Sex and Gender-Based
from studies reporting Analysis Plus (SGBA+)
on the effectiveness and information was
safety of delabeling extracted
interventions
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Population Interventions Comparator Outcome
« Adult patients « Direct Delabel « Penicillin skin  Successful
with low-risk (DD) testing (PST) delabeling
penicillin o Oral Challenge - Any other defined as
allergles (0O0) Intervention rem.oy'a] of the
« No intervention penicillin
allergy label
(PAL)
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D —
Methods

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

g 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

[ PROGRESS!" (place of residence, race/ethnicity/culture, language, occupation, gender/sex, religion, education,
-0 socioeconomic status, and social capital) to identify factors that may impact health equity

-— The Effective Public Health Practice Project (EPHPP) Quality Assessment Tool'? for Quantitative Studies
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D —
Data Synthesis

“ N

For randomized
controlled trials (RCTs)
intervention effect is
expressed using relative
risks (RR) and risk
difference (RD)

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

a

&

Heterogeneity was
quantified using the I2
statistic

A

Y
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Pre-defined subgroup
analyses were
conducted
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Studies from databases/registers (n = 2330)

References from other sources (n =)
Citation searching (n =)
Grey literature (n =)
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References removed (n = 1284)
Duplicates identified manually (n=12)
Duplicates identified by Covidence (n = 1272)
Marked as ineligible by automation tools (n =0)
Other reasons (n =)

Studies screened (n = 1046)

Studies excluded (n = 898)

v

Studies sought for retrieval (n = 148)

Studies not retrieved (n = 0)

y

Screening

Studies assessed for eligibility (n = 148)

Studies excluded (n = 120)
Protocol (n=1)
pre-print (n = 1)
Systematic Review (n = 3)
Posters and abstracts (n = 50)
Record error (n = 4)
Opinion, commentary, editorial (n = 2)
Delabeling of non-penicillin beta-lactams (n = 8)
Non-English language, no translation available (n = 1)
Studies focusing solely on pediatric populations (n = 3)
Penicillin skin testing is required before any other
intervention (n =21)
Not focused on delabeling by history, questionnaire, or
oral challenge (n = 26)

Included

Studies included in review (n = 28)

CAPT 2024, Mira Maximos

= 1046 citations screened

= 26 (93%) were quasi-experimental
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= 28 studies included

= 2 (7%) were RCTs

= OCvs. PST

= 2 included only DD
= 16 included OC only

» 8 included both DD and OC

>
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Appendix B: Proportion of Female Participants in Included Studies n Mean age: 56 years, I‘ange: 3 4 tO 73 years
First Author Year N::;:;:f % Females Mean (SD) age " 24 Studies (85%)
_ _ _ _ _ = 61% female proportion in 22 studies; 2
Truanc 2018 5% % oy studies included exclusively pregnant people
lammatteo 2019 120 7% 52 (NR)
Must'afa 2019 246 68% 35 (25) . .
Dovehand h % 31% TP = Sex reported in 24 studies (86%)
Kuruvilla 2019 40 80% 59 (63)™
Ramsey 2020 34 71% 65 (16)
Stevenson 2020 93 56% 42 (76)7 * * .
i s oo s o = Five studies (18%) included male and female
e —T o e o e participant demographic variables at baseline
P o % a% 55 (66)™
Steenvoorden 2021 33 58% 68 (19 ® e o,
L 202 s 1% 75 (V8] = Ten studies (36%) reported ethnicities of
Kc‘>0 2022 93 452‘6 58 (21): R .
Toubions 082 o7 5% 56 (NR) participants
Mak 2022 216 100% 34 (4)
Fransson 2022 134 66% 50 (24): . . .
Rasaie S025 W 2% Sy = 88% were Caucasian, 2% Hispanic, 2% Black, 2%
Shaade 2023 MR R T Pacific Islander, 1% Asian, 4% other ethnicity not
T — * — 480 defined, and <1% multiracial

IQR: Interquartile Range; NR: Not Reported; SD: Standard Deviation
TMedian (IQR), ™ Median (range)
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Appendix C: Effective Public Health Practice Project Quality Assessment Tool

tho 2 HO Bias d Des D de S = d . O Bra
Alnses MB 2023 [@) [&) [&] Q Q N/A [@]
Chua, K 2021 Q Q [ N/A Q
Copaescu, A 2023 [e] Q [@) [@) [@)
Devchand, M 2019 QD Q Q Q N/A Q
duPlessis, T 2019 [@) Q [« ] Q [@] Q
Fanizza FA 2022 Q [&] Q N/A Qo
Fransson, S 2022 Q Q (@] Q [&]
Gateman, DP 2021 [« Q [@] Q N/A Q
Ham, Y 2021 QD Q Q (@] N/A Q
lammatteo, M 2019 [*] [@] [&) [@) [« [@]
Koo, G 2022 [*] [@) Q Q N/A [@]
Kuruvilla, M 2019 [@) [&] [@) N/A Q
Livirya, S 2022 (@] Q Q Q (@] N/A o
Mak, R 2022 Q Q Q ) N/A Q
Mustafa, S 2019 Q @ Qo Qo [@] Qo
Ramsey, A 2020 Q Q Q [ Q N/A [
Rozario, C 2023 [&] [@) [@) N/A [@]
Savic, L 2019 Q Q [&] Q Q Q
Sneddon, J 2021 [ [@) Q (=] Q Q Q
Song, YC 2021 [@] (@] [@) Q Q [@) [
Steenvoorden, L 2021 Q P D Q N/A D
Stevenson, B 2020 Q Q Q N/A [@]
Stollings, J 2023 o (@) N/A o
Trubiano, J 2022 Q [&] [+ N/A (@)
Trubiano, JA 2018 [@) Q Q N/A Q
Tucker, MH 2017 [@&) [@) [« QD [&) N/A [@]
Wade, S 2023 Q Q Q [#] [@] [@]
Zhang, BY 2021 [@) [@) Q Q Qo Q
Strong [@)
Moderate
Weak Q
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S —
Themes with Definitions of Low-Risk: 11 DD Studies

= 11 studies included DD and 9 themes emerged

Appendix E: Direct Delabel Themes within Definitions of Low-Risk Across 11 Studies

Mild Renal or Hepatic

Impairment No Recall of Reaction

Gastrointestinal Symptoms

Mild Neurologic Symptoms

Unknown
Remote Thrush
Reaction
Tolerated Since Index
Reaction Family History
Pruritis
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Themes with Definitions of Low-Risk: 26 0C Studies

= 26 studies that included OC and 7 major themes were identified

Appendix F: Oral Challenge Themes within Definitions of Low-Risk Across 26 Studies

Non-severe cutaneous reaction

Urticaria more than 5 years ago

Pruritis

CAPT 2024, Mira Maximos

Self limiting cutaneous
reaction

Maculopapular rash
el Non-immediate and

non-severe rash

Childhood rash Skin flus...

Unknown reaction
Greater than 10 years ago

Unknown reaction (no time range)

Side effect or intolerance

Gastroi

No personal experience of reaction

Family history

Fear of reaction

No recall of

reaction

Tolerated since
index reaction

No anaphy or angioed
Greater than 5 years Greater
ago than 1 year
ago
Childhood
Non-i diate pr
o
~N
(4
£o
o
® L
o
Greater than 6 months ago (G- IgE mediated reaction more than
10 years ago
Mild neurologic Thrush Non-life-threatining reaction
symptoms
No tr 1t or hospitalization r d

Isolated cough Fatigue
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D —
Efifectiveness of Interventions: RCGTS

Figure 1: Random Effects Meta-Analysis of Randomized Controlled Trials Oral Challenge (OC)
OC showed no difference from PST
Experimental  Control
Study Events Total Events Total RR  95%Cl Weight X 7
Mistfa, 5 2019 B W H——110 [100,121] 376% 2 studies, RR 1.04;
+ . 0

Copaescu, A2023 186 167 189 190 100 099101 624% (95% CI 0.95, 1.13), 12=74%

Random effects model 262 266 259 270 ' 1.04 [0.95; 1.13] 100.0% i

Heterogenety: P14 (0%; 94%], p = 0.06

09 1 1 The pooled RD was 0.03

(95% CI 0.05, 0.12)
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D —
Effectiveness of Interventions

2a) Direct Delabel (DD)

= 1,499 participants

Study Events Total Proportion 95%-Cl Weight

duPlessis, T 160 199 = 0.80 [0.74;0.86] 10.3% 0) ) ) (0)

Song, YC 12 16 L 075 [048.093 9.0% = 27% (95/0CI 10%, 50/0) of
Ham, Y 20 50 —— 040 [0.26;0.55] 9.9% o e

Livirya, S 56 162 - 0.35 [0.27;0.42] 10.2% part1c1pants had the allergy
Chua, K 161 558 # 0.29 [0.25:0.33] 10.4% 1 b 1 d

Wade, S 21 100 =+ 0.21 [0.13;0.30] 10.1%

Devchand, M 14 106 - i 0.13 [0.07;0.21] 1029/3 abel remove

Kuruvilla, M 4 50 - | 0.08 [0.02,0.19] 9.9%

Mak, R 9 216 ® 0.04 [0.02;0.08] 10.3% .

Zhang, BY 1 42 - 0.02 [0.00'013] 9:8% - ngh degree of between Stlldy

Random effects model 458 1499 | -I---]- — 0.27 [0.10; 0.50] 100.0% heterogeneity (I2= 96%)

Heterogeneity: I° = 98% [97%: 98%), p < 0.01

0 02 04 06 08 1
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D —
Effectiveness of Interventions

Study Events Total Proportion 95%-Cl Weight g ( )
Gateman, DP 58 58 = 1.00 [0.94;100] 42%
Fanizza FA 27 27 - 1.00 [0.87:1.00] 3.8% L
Tucker 323 328 098 [0.96.100] 4 5% = 2,752 paI‘tICIPantS
Alnaes, M 73 74 = 099 [093;1.00] 42%
Mak, R 203 207 098 [095 099] 44%
Steenvoorden, L 56 57 . 098 [091,100] 4.1% . . 1 R
Rozario, C 79 81 = 098 [091,100] 43% ™ -
Chua, K 194 200 - 0.97 [094:099] 4 4% 24 qua81 eXperlmenta StUdleS
Stevenson, B 108 112 - 096 [091:099] 43%
Trubiano, J 458 478 096 [094:097] 45%
Sneddon, J 90 95 - 0.95 [0.88:0.98] 4.3%
Devchand, M 20 21 — 095 [0.76,1.00] 36% ] 90% (95%CI 83% 95%) Of
Ramsey, A 45 48 - 094 [0.83:099] 4.1% )
Ham, Y 28 30 — 0.93 [0.78:0.99] 3.9% L
duPlessis, T 31 34 — 091 [076.098] 39% part1c1pants had allergy 1abel
Fransson, S 182 202 L 090 [085,094] 44%
Koo, G 203 240 - 0.85 [0.79:0.89] 4.4%
Stollings, J 19 24 —_— 0.79 [0.58,0.93] 3 7% removed
lammatteo, M 120 155 - 0.77 [0.70,0.84] 44%
Savic, L 55 74 —— 0.74 [063.0.84] 42%
Zhang, BY 27 42 — 064 [048:0.78] 4.0% . .
Kuruvilla, M 20 38 —— 053 [0.36.069] 4.0% [
Kurwla, 20 38 oz bwoea 4o High degree of heterogeneity
Trubiano, JA 23 48 —— 0.48 [0.33:063] 4.1% (12_ 930/)
— (0)

Random effects model 2483 2752 - 0.90 [0.83; 0.95] 100.0%
Heterogeneity: I° = 93% [91%: 95%), p < 0.01 L L

0 02 04 06 08 1
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Figure 4: Random Effects Meta-Analysis for Sex Disaggregated Oral Challenge Efficacy Outcomes

= 5 studies sex disaggregated outcomes
Study Events Total Proportion ~ 95%-Cl Weight
= 73% females delabeled ;
lammatteo, M 118 120 L& 098 [0.941.00] 10.0%
- (22%; 100%), I2=99% Stevenson, B 89 9 L F 096 (089,099 100%
Fransson, S 118 134 Pl 088 [0.81;093] 10.0%
Trubiano, J 26 767 # é 029 [0.26,033] 10.1%
= 77% males delabeled Chua, K 200 738 B 027 024,030 10.1%
——*:-
= (48%; 94%), 1>=99%
= No significant Sex differences Stevenson, B 73 T4 # 099 (093100 99%
Fransson, S 64 68 Pl 094 [0.86;098] 9.9%
- — lammatteo, M B 3% —= 094 [081:099 97%
(p 0'87) Trubiano, J 232 569 £ 041 [0.37:045) 10.1%
. . Chua, K 155 487 = 032 [0.28,0.36] 10.1%
= High degree of heterogeneity ——
Random effects model 1308 3085 --- 0.75 [0.48; 0.94] 100.0%
Heterogenety: I° = 99% [99%: 99%),p <001 e
Test for subgroup differences: y; = 0.03, df =1 (p = 0.87) 0 02040608 1
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D —
PROGRESS FACTORS

4 )

Race and ethnicity often used interchangeably and without
definitions

None described lived gender of the participants, culture, V

language, occupation, religion, education, socioeconomic

status, or social capital j

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

\- J
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Safety of Oral Challenge

Appendix G: Reported Reactions to OC (26 Studies)

Number (%)
Firstauthor | Of feactions Comments
challenge
Alnaes 1(1%) Non-severe rash
Six patients had a positive oral challenge, and 3 patients reported a non-immune-
Chau 9 (5%) mediated reaction to oral challenge (1 fever [38.1°C, concurrent urosepsis], 1 vomiting,
and 1 pruritis without rash)
Copaescu 1(1%) 1 immune mediated reaction in both the OC and PST arms
Devchand NR No follow up once delabeling
. Of those with a reaction on direct delabel, the reactions were nausea, vomiting or
duPlessis 3 (9%) h
eadache
Fanizza 0 (0%) No reactions were d ibed for patients in the oral challenge arm
Fransson 20 (10%) 19 cu!anauus symptoms, 1 hyperventilation. 13 of 19 individuals with cutaneous reactions
experienced symptoms 3 days after OC
Gateman 3 (3%) 3 pediatric patients had a reaction, none of the adult patients had a reaction
Ham 2 (7%) Two patients retained their allergy label due to mild reactions in the two-step challenge
16 people experienced a reaction to placebo, not included in reaction to oral challenge. Of
lammatteo 19 (12%) those with reaction to oral challenge, 4 were allergic and 15 were non-allergic reaction
types but included in this table
Koo NR
Kuruvilla 3 (15%) 3 reactions reported: chest tightness, pruritis and dizziness. All resolved within minutes
and no treatment required, not considered a positive reaction in this study
Livirya 4 (10%) Description of reactions not reperted. Relabeling on follow-up
Mak 4 (2%) No immediate hypersensitivity, 4 delayed cutaneous reactions, 1 vomiting (unrelated to
challenge)
Mustafa 3 (4%) No reactions in PST arm, 3 cutaneous reactions (treated with antihistamines) in OC arm
1 rash with amoxicillin/clavulanate on day 17 of therapy (10 days after discharge), 1 facial
Ramsey 3 (6%) swelling and nausea/vomiting with amoxicillin/clavulanate on the day after the challenge,
and 1 from the PST group experienced a rash with cefazolin on day 17 of cefazolin
therapy
Rozario 2 (2%) Of the 79 patients who were delabe!ed, allergy label was only removed from EMR for 64
(81%) and 2 cases of delayed reactions were noted
One patient developed urticaria in her hands after the second dose and stopped taking
Savic 1(2%) the amoxlcmin..On.questlaning, it was discovered that her index reaction had been gf
widespread urticaria, but she had chosen not to disclose this to the study team previously
as she was keen fo be tested
" 1 patient did not have a documented success or failure rate and was therefore deemed
Sneddon 101%) non ful, but no reaction was reported
1 admitted patient had worsening of ongoing bronchial obstruction symptoms, resolved
" with ipratropium bromide-salbutamol inhalation. This patient could not be delabeled
Steenvoorden 2 (4%) although likely not an IgE reaction. One other patient reported a mild maculopapular rash
2 days after oral challenge - no need for treatment and was delabeled
Stevenson & (4%) Direct challenge was performed for both low and moderate risk and described in the
supplementary material
lling NR No oral challenge completed
10 immune mediated (9 delayed rash, 1 immediate rash, 1 decreased consciousness, 1
Trubiano 20 (4%) self-resolving throat tightness, 1 fever, and 1 unknown); none required epinephrine) and
10 non-immune mediated.
Trubiano 0 (0%) All pati who received the oral challenge tolerated it
Tucker 5 (2%) Description of reactions not reported.
Zhang NR No reactions reported
Legend

NR: None Reported; OC: Oral Challenge; PST: Penicillin Skin Test; EMR: Electronic Medical Record

CAPT 2024, Mira Maximos

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

PAGE 21

None reported severe reactions
such as severe cutaneous delayed
reactions, hepatic or renal
impairment, neurological deficits, or
anaphylaxis
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D —
CONCLUSION

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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