Appendix A. Intervention Descriptions and Rationale
Intervention #1: Nurses document penicillin allergies using the STORY mnemonic.

Rationale: Nurses’ documentation of penicillin allergies using the STORY mnemonic was targeted for
implementation because the STORY mnemonic enables the risk-stratification of penicillin allergies, the
mnemonic was perceived as useful by nurses and prescribers in preliminary work, and nurses have
expressed a willingness to improve the comprehensive documentation of penicillin allergies.*

Description: When a nurse cared for a patient who reported a penicillin allergy, the nurse would
document the penicillin allergy history using the STORY mnemonic as free-text in the electronic medical
record, Figure 1.
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Figure 1. Nurses' Documentation of Penicillin Allergies Using STORY



Intervention #2: Nurses notify prescribers of patients with low-risk symptoms of reported penicillin
allergy.

Rationale: Nurses’ notification of prescribers of patients with low-risk symptoms of reported penicillin
allergy was targeted for implementation because nurses routinely evaluate and review their patient’s
allergy histories and it’s been recommended that nurses notify providers of penicillin allergy labels that
may be inaccurate.*®

Description: When a nurse cared for a patient who reported a penicillin allergy and had low-risk
symptoms (e.g., isolated gastrointestinal symptoms, headache, fatigue, itchiness, family history of
penicillin allergy, patient has no recollection of allergy despite it being in the chart),* nurses would
verbally alert provider that the patient had a low-risk symptom of penicillin allergy and create an
Antimicrobial Stewardship note documenting the low-risk allergy, Figure 2.
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This patient reports an allergy to penicillin.
The signs and symptoms the patient reports
having experienced are now documented in
the patient's allergies.

Please review. It appears to be a low-risk
allergy.

Figure 2. Nurses' Use of an Antimicrobial Stewardship Note to Document Low-Risk Penicillin Allergy
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Appendix B. Nurse Educational Training

Improving the Evaluation of Reported
Penicillin Allergies

David Banach, MD
Eileen Carter, PhD, RN

Reported allergies to penicillin are common, mostly
untrue, and increase patient harm

* Nearly 32 million people in the US report a penicillin allergy

* Over 95% of patients who report a penicillin allergy and
undergo penicillin allergy testing do not have an allergy ,_*\

» Reported penicillin allergies increase use of alternative
antibiotics (clindamycin, fluoroquinolones, vancomycin), exposing
patients to harm -

™ rates of surgical site infections (OR=1.51; 95% Cl 1.02-2.22) T
M postprocedural acute kidney injury (7.5% vs. 0.6%, p >0
N C. difficile infection (HR=1.26; 95% Cl 1.12 - 1.40)

Bhathal S et al. Surgery. 2022 Dec;172(6):1598-1603
Macy E J Allergy Clin Immunol. 2014; 133:790-6
Blumenthal KG et al. Clin Infect Dis. 2018 Jan 18;66(3):329-336
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Misclassified penicillin allergies contribute to the
global health threat of antibiotic resistance
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Evaluation & management of penicillin allergies
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* Infectious Diseases s '
Society Of America IMPORTANCE (-Lactam antibiotics are among the safest and most effective antibiotics.
Many patients report allergies to these drugs that limit their use, resulting in the
( I DSA) use of broad-spectrum antibiotics that increase the risk for antimicrobial resistance
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* Society for Healthcare rossseanlisanss bl g
. . Although many patients report that they are allergic to penicillin, clinically significant
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America (SHEA)
Shenoy, Erica S., et al. "Evaluation and management of penicillin allergy: a review." JAMA 321.2 (2019): 188-199. 4




Penicillin allergy toolkits included in review
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Shenoy, Erica S., et al. "Evaluation and management of penicillin allergy: a review." JAMA 321.2 (2019): 188-199.

Critical missing piece

* One-fifth of documented penicillin allergies have an
unknown/undocumented reaction, precluding risk

stratification
| . .
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Albin, Stephanie, and Shradha Agarwal. "Prevalence and characteristics of reported penicillin allergy in an urban
outpatient adult population." Allergy and asthma proceedings. Vol. 35. No. 6.

Staicu, Mary L., et al. "Penicillin allergy delabeling: a multidisciplinary opportunity." The Journal of Allergy and Clinical
Immunology: In Practice 8.9 (2020): 2858-2868. 6
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Nurses play a critical role in this space.

IF WE DON’T FIX INACCURATE REPORTS OF
PENICILLIN ALLERGY, WE PERPETUATE ANTIBIOTIC
RESISTANCE AND MAY CONTRIBUTE TO OTHER
WORSE PATIENT OUTCOMES.

The CDC encourages nurses to improve the
evaluation of reported penicillin allergies

Nurses: There is growing recognition of the importance of engaging nurses in hospital
stewardship efforts 2. Nurses can play an especially important role in:

+ Optimizing testing, or diag i p. For ple, nurses can inform
decisions about whether or not a patient has symptoms that might justify a urine
culture.

+ Assuring that cultures are performed correctly before starting antibiotics.

* Prompting discussions of antibiotic treatment, indication, and duration.

« Improving the evaluation of penicillin allergi
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Examples of penicillin antibiotics include

Amoxicillin
Ampicillin

Augmentin (amoxicillin-clavulanate)
Nafcillin
Oxacillin
Penicillin

Unasyn (ampicillin-sulbactam)
Zosyn (piperacillin-tazobactam)

9
9
Misclassified penicillin allergies
Nurses are very familiar with this problem
4 HHS Public Access
Au Iscript o
e .
aliergiess"an t ey te you. An E:nplli‘:::i‘ugo‘::u:::: :;:r:l:li:nd I;;f'oct.lon prevelnlli.c;i:lu ‘
then yOU Say, IWhat’S yOUf reaCtion Eileen J. Carter, PhD, RN*"", William G. Greendyke, MO, E. Yoko Furuya, MD, M§* ¢
when you have them?’ and they tell e St W NPV, B L Lo PR, R R
you. And you know that this is really
a sensitivity, and this patient is not
allergic to [Penicillin].”
— Nurse
10
10



Previous work: what nurses perceived as important and
feasible

Feasible and Important Barriers to Implementation

* Nurses comprehensively assess and * What questions should nurses ask
document reported penicillin allergies when assessing reported penicillin

* Nurses alert prescribers of patients allergies?

who have low-risk symptoms of * What are low-risk symptoms of
reported penicillin allergies reported penicillin allergy?

Carter E.J., et al. "Exploring the nurses’ role in antibiotic stewardship." Am J Infect Control 46.5 (2018): 492-497. 11

11

Current State

The documentation of penicillin allergies is often incomplete and lacks critical
information needed for risk stratification.

Perioperative nurses routinely assess the allergy histories of patients
undergoing surgery and document this information in electronic medical
records. This information is reviewed by OR nurses.

Surgeons use this information to guide selection of antibiotic prophylaxis.

12

12
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To Improve the Evaluation of Penicillin Allergies,
Nurses are asked to:

1. Document reported penicillin allergies using STORY

2. Notify providers of patients with low-risk symptoms of
reported penicillin allergy

3. Enter an Antimicrobial Stewardship note regarding patients
reporting a penicillin allergy with low-risk allergy symptoms

13

Tools that are Responsive to Nurse Needs

* We carefully designed tools to facilitate nurses’ evaluation of
reported penicillin allergies
* These tools were designed with YOU in mind
— Address concerns identified in previous work
— Add value
— Minimize redundancy & unnecessary effort
— Fit into current workflow

14
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To Improve the Evaluation of Penicillin Allergies,
Nurses are asked to:

1. Document reported penicillin allergies using STORY

15
15
“STORY” to facilitate nurses’ thorough evaluation of
reported penicillin allergies
STORY mnemonic acronym Pocket Card
Describe the symptoms of the patient’s reaction to
Symptoms [t |
HOW TO DOCUMENT A
PENICILLIN ALLERGY
Ti m i ng Ir::iaccat?s:ow much time (in years) has passed since Lise m;!ﬁ":np?::" Jpenstusy
_'s__vmntoms: describe the symptoms
of the patient’s reaction to penicillin,
Specify the onset of the reaction (e.g., started immediately T i
3 e e " o g: Indicate how much time (in
0 N set Z:tce)r taking penicillin, within 24 hours of taking penicillin, o) Ha i v m: i,
gnm. Specify the onset of the
tion (e.g., started i diatel
aftrtakingpenicli,witin 24 houts
Reso I u t 1on Describe how symptoms resolved or went away. ot taking peridilby cie.:
Bﬁo‘nﬂnﬂ: Describe how
symptoms resolved or went away.
Yeugaia: Specify whether the
. Specify whether the patient has received penicillin yet patient has rec::«ed :em:il!m yet
again since the reaction and it so, how penicillin was again since the reaction and if 5o, how
Yet again 2 d it s0, how penicil
tolerated. penicillin was tolerated.
16
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To Improve the Evaluation of Penicillin Allergies,
Nurses are asked to:

2. Notify providers of patients with low-risk symptoms of
reported penicillin allergy

19

19
Pocket Card Details Low-Risk Allergy Symptoms
. Orally notlfy providers of patients —
with low-risk symptoms of JF PATIENT BAS LOWRISK
reported penicillin allergy L08Rk sTMPION EXAKPLES
{G{mﬁmwmﬂnﬂmnﬂ
20
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To Improve the Evaluation of Penicillin Allergies,
Nurses are asked to:

3. Enter an Antimicrobial Stewardship note regarding patients
reporting a penicillin allergy with low-risk allergy symptoms

21

21

Pocket card details how to enter
antimicrobial stewardship note

* Create a Note

)

IF PATIENT HAS LOW-RISK * Select note Type Antimicrobial

SYMPTOMS, NOTIFY PROVIDER

LOW-RISK SYMPTOM EXAMPLES Stewardshi P
Is0lated gastrointestinal symptoms
(Gl upset/nausea/vomiting/abdominal

sonttrte) * Use dot phrase .penrisk

Headach

Fatigue

Itchiness.

Patient has no recollection of allergy
documented in chart

Family history of penicillin allergy

She0oy, LS. Macy, E.T.& Bumenthal, KG. (2019) Evaluation sd
management of penicilin allergy: a review. JAMA, 121(3). 188197

OTIFY THE PROVIDER

22
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RECAP
Nurses are asked to:

1. Document reported penicillin allergies using STORY

2. Notify providers of patients with low-risk symptoms of
reported penicillin allergy

3. Enter an Antimicrobial Stewardship note regarding patients
reporting a penicillin allergy with low-risk allergy symptoms

25

25
Initial prescriber feedback
"~ Nurses play an important role in assessing penicillin allergies.
Y STORY is clinically relevant.
STORY will contribute to medical history taking.
STORY seems useful in the clinical management of patients.
26

26
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Next steps

* Compare the completeness of penicillin allergy documentation
pre- and post-introduction of STORY

* Evaluate nurses’ use of the antibiotic stewardship note post-
introduction of the STORY acronym

* Evaluate the completeness of penicillin allergy history
documentation on the selection of antibiotic prophylaxis

e Expand STORY

Funding: The Research Foundation of the Competency and Credentialing Institute

27

27

Are you interested in learning more?

Please contact:
David Banach, MD
dbanach@uchc.edu

Eileen Carter, PhD, RN
eileen.carter@uconn.edu

THANK YOU

28

28
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Appendix C. Rationale for Implementation Strategy

Implementation Strategy

Rationale for Implementation Strategy

Build a coalition

Purposely reexamine the
implementation

We built a coalition and purposely reexamined the
implementation effort because nurses’ successful adoption of
evidence-based interventions have been accompanied by the
ongoing engagement of interdisciplinary stakeholders, in which
implementation strategies are purposely, developed, examined,
and adapted as necessary.'?

Inform local opinion
leaders

We informed nursing leadership and members of the
antimicrobial stewardship committee of the initiative to influence
a workplace culture that esteems nurses’ partnership in antibiotic
stewardship.3

Conducted educational
meetings with
perioperative nurses and
surgical providers.

We conducted educational meetings with perioperative nurses to
address barriers and amplify facilitators to nurses’ evaluation of
penicillin allergies.*> Barriers include a lack of awareness of the
harms of documented penicillin allergy, a lack of awareness of
penicillin allergy assessment fields, and a lack of awareness of
penicillin reaction symptoms that suggest an intolerance or low-
risk penicillin allergy.* Facilitators include nurses’ desire to
improve patient care and outcomes, nurses’ routine assessment
of patient allergy histories, and nurses’ willingness to take a
detailed penicillin allergy assessment.*>

We conducted educational meetings with surgical providers prior
to the rollout of the initiative to ensure providers’ support of the
initiative as provider push-back has hindered nurses’ active
engagement in the prevention of hospital-acquired infections.®’

Developed and
distributed educational
materials (i.e., pocket
cards)

We developed and distributed pocket cards to perioperative
nurses to reinforce the material provided during the educational
meeting and to serve as a quick reference for nurses at the point
of care. Pocket cards are frequently used in translational research
initiatives among nurses.810

Change record systems

We implemented dot phrases in the electronic medical record to
minimize documentation burden associated with the initiative, as
documentation burden is already high among nurses and may
impact burnout.!?

Obtain and use feedback

We shared positive feedback concerning nurses’ participation in
the initiative with perioperative nurses as nurses are motivated
by the perceived meaningfulness and impact of their work.'?
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Appendix D. Standards for Reporting Implementation Studies: the StaRl checklist

The StaRl standard should be referenced as: Pinnock H, Barwick M, Carpenter C, Eldridge S, Grandes G, Griffiths CJ, Rycroft-Malone J,

Meissner P, Murray E, Patel A, Sheikh A, Taylor SJC for the StaRI Group. Standards for Reporting Implementation Studies (StaRl) statement.
BMJ 2017;356:i6795 ta

lementation studies

The detailed Explanation and Elaboration document, which provides the rationale and exemplar text for all these items is: Pinnock H,
Barwick M, Carpenter C, Eldridge S, Grandes G, Griffiths C, Rycroft-Malone J, Meissner P, Murray E, Patel A, Sheikh A, Taylor S, for the StaRI
group. Standards for Reporting Implementation Studies (StaRl). Explanation and Elaboration document. BMJ Open 2017 2017;7:e013318

Notes: A key concept of the StaRl standards is the dual strands of describing, on the one hand, the implementation strategy and, on the other, the clinical, healthcare, or
public health intervention that is being implemented. These strands are represented as two columns in the checklist.
The primary focus of implementation science is the implementation strategy The evidence about the impact of the intervention on the targeted population
(column 1) and the expectation is that this will always be completed. should always be considered (column 2) and either health outcomes reported or
robust evidence cited to support a known beneficial effect of the intervention on
the health of individuals or populations.
The StaRl standard refers to the broad range of study designs employed in implementation science. Authors should refer to other reporting standards for advice on
reporting specific methodological features. Conversely, whilst all items are worthy of consideration, not all items will be applicable to, or feasible within every study.

Reported Reported
Checklistitem | on page # Implementation Strategy on page # Intervention
5 “Implementation strategy” refers to how the 5 “Intervention” refers to the healthcare or public health
intervention was implemented intervention that is being implemented.
Title and abstract
Title 1 1,6 Identification as an implementation study, and description of the methodology in the title and/or keywords
Abstract 2 abstract Identification as an implementation study, including a description of the implementation strategy to be tested, the evidence-

based intervention being implemented, and defining the key implementation and health outcomes.

Introduction

Introduction 3 4 Description of the problem, challenge or deficiency in healthcare or public health that the intervention being implemented aims
to address.
Rationale 4 | Appendix The scientific background and rationale for the 5 The scientific background and rationale for the
B implementation strategy (including any underpinning intervention being implemented (including evidence



http://www.bmj.com/content/356/bmj.i6795.full
http://bmjopen.bmj.com/content/7/4/e013318.full?ijkey=vv4LKZxc25YcLJv&keytype=ref

about its effectiveness and how it is expected to
achieve its effects).

theory/framework/model, how it is expected to achieve
its effects and any pilot work).

Aims and 5 6 The aims of the study, differentiating between implementation objectives and any intervention objectives.

objectives
Methods: description
Design 6 6 The design and key features of the evaluation, (cross referencing to any appropriate methodology reporting standards) and any
changes to study protocol, with reasons
Context 7 6 The context in which the intervention was implemented. (Consider social, economic, policy, healthcare, organisational barriers
and facilitators that might influence implementation elsewhere).
Targeted 8 5 The characteristics of the targeted ‘site(s)’ (e.g 6 The population targeted by the intervention and any
‘sites’ locations/personnel/resources etc.) for implementation eligibility criteria.
and any eligibility criteria.
Description 9 | 5 Tablel A description of the implementation strategy Appendix A description of the intervention
A
Sub-groups 10 8 Any sub-groups recruited for additional research tasks, and/or nested studies are described
Methods: evaluation
Outcomes 11 7 Defined pre-specified primary and other outcome(s) of NA Defined pre-specified primary and other outcome(s) of
the implementation strategy, and how they were the intervention (if assessed), and how they were
assessed. Document any pre-determined targets assessed. Document any pre-determined targets

Process 12 NA Process evaluation objectives and outcomes related to the mechanism by which the strategy is expected to work
evaluation

Economic 13 NA Methods for resource use, costs, economic outcomes NA Methods for resource use, costs, economic outcomes
evaluation and analysis for the implementation strategy and analysis for the intervention
Sample size 14 7,15 Rationale for sample sizes (including sample size calculations, budgetary constraints, practical considerations, data saturation, as

appropriate)

Analysis 15 7,8 Methods of analysis (with reasons for that choice)

Sub-group 16 Table 3 Any a priori sub-group analyses (e.g. between different sites in a multicentre study, different clinical or demographic

analyses populations), and sub-groups recruited to specific nested research tasks







Results

Characteristics | 17 9 Proportion recruited and characteristics of the recipient NA Proportion recruited and characteristics (if appropriate)
population for the implementation strategy of the recipient population for the intervention
Outcomes 18 Table 2, Primary and other outcome(s) of the implementation NA Primary and other outcome(s) of the Intervention (if
Table 3 strategy assessed)
Process 19 11 Process data related to the implementation strategy mapped to the mechanism by which the strategy is expected to work
outcomes
Economic 20 15 Resource use, costs, economic outcomes and analysis for NA Resource use, costs, economic outcomes and analysis for
evaluation the implementation strategy the intervention
Sub-group 21 Table 3 Representativeness and outcomes of subgroups including those recruited to specific research tasks
analyses
Fidelity/ 22 11 Fidelity to implementation strategy as planned and NA Fidelity to delivering the core components of
adaptation adaptation to suit context and preferences intervention (where measured)
Contextual 23 NA Contextual changes (if any) which may have affected outcomes
changes
Harms 24 11 All important harms or unintended effects in each group
Discussion
Structured 25 14, 15 Summary of findings, strengths and limitations, comparisons with other studies, conclusions and implications
discussion
Implications 26 14 Discussion of policy, practice and/or research NA Discussion of policy, practice and/or research
implications of the implementation strategy (specifically implications of the intervention (specifically including
including scalability) sustainability)
General
Statements 27 9 Include statement(s) on regulatory approvals (including, as appropriate, ethical approval, confidential use of routine data,

governance approval), trial/study registration (availability of protocol), funding and conflicts of interest
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