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Penicillin Allergy Statistics

False Reporting “Grow out of it”

9 out of 10 reporting penicillin 80% of patients with IgE-
allergy are not truly allergic mediated penicillin allergy lose
when tested their sensitivity after 10 years.
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Adverse Events

Patients labeled penicillin-
allergic have a threefold
increased risk of adverse events
(ADE)
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Penicillin Allergies:

8,385 patients at Mass General Hospital
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* 11% Penicillin Allergy Rate

e 2.7% Surgical Site Infection (SSI) Rate

Dost-operative Infections
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receipt of recommended antibiotic Prophylaxis intended to pre.

Vent surgical site infections ($8]g). Most patients with 4 reported penicilljy allergy are not allergic. we determined the impact of 5

feported penicillin allorgy on the development of $81s.

Methods. |y 14 retrospective cohart study of Massachuserrs General Hospital hip arthmplasq', knee arthroplast}', hysterec.
tomy, colon strgery, and coronary artery bypass grafting patients from 2010 1 2014, we compared patients wih and without 4
reported penicilliy allergy. ‘The Primary outcome Was an 851, as defined by the Centers for Disease Control and Preventions National

Healthcare Safety Network. The secondary outcome yag perioperati
Results.  (fg3gs patients whg underwent 9pp4 Procedures, 92
In multivarighle logistic Fegression, patients reporting a penicillj

2 (11%) feported a penicilliy, allergy, and 243 (2.7%) had an SSL
1 allergy had increased odds ladjusted odds ratia, 1.51; 955 oo,

fidence interval, 1.02-2.22) of 551 Penicillin allergy reporters were administered Jegs cefazolin (129 vs 92%; P < 001} and more

dindamycin (49% vs 3%. p <.001), vancomyein {350 Vs 3% p

<.001), and Benitamicin {249 yg 3%; P < popy compared with thoge

without 5 feported peniciliy allergy. The increased 88] pigk Was entirely mediated by the patients feceipt of an alternatiye perioper.

ative antibiotic; between 172 and 124 patiepts with reported penicillin allergy would need allergy evaluation tg Prevent | 851
Conclusions, Patients with 4 feported penicillip allergy had 2 0% increased odds of §§], attributable to the receipt of sec.

ond-line Petioperative antibiotics, Clarification pf penicillin allergies ag Part of routine Preoperative care may decrease §§] risk.

an estimated attribyghe cost exceeding §2500g (2017 US dol.
lars) per cage (1,3, 4], Surgical site infections additiﬂna.lh' infly-
ENCe perceptions of hospital quality; the Cenpers for Medicare
and Medicaid Services Inpatient Frospective Payment System
publicly reports 5515 through the Centers for Disease Control ang
Preventions Natigna) Healthcare Safety Netwarl INHSN), with
data made available tp patients ap Hospital Compare [1, 5]. For
these reasong, reducing §51s js o national healthcare priority [6-9].

Appropriate yse of perioperative antibiotics can decrease the ingj.
dence of 8§15 [10-12]. For most surgical Procedures 5 beta-lactam
antibiotic is the preferred Perioperative antibipgic [13]. Cefazolin,
a first-generation cephalosporip antibiotic, is oftey the recom.

% surgical site infections; 4

aurets [MSSA] and Streptococeys species), bactericidq] activity,
and favorable Pharmacokipetics whereby the drug rapidly reaches
optimal antibacteria) concentrations in tissyes [13-15]. For the 10%
of patients whe FEpOIt a prior penicifljy allergy [18, 171, non<beta.
lactam antibiotics (e, dindamycin, vancomycin) may e adminis.
tered [18-21]. Thig despitee\idencedenmtrating that 90%-g9g1,
of patients with 4 reported penicillip allergy are not truly allergic (e,
there js ng immediate h}q:vemensitjvir}'} and 3% of Patients with an
allergy to peniciflin will aleo react 1 cefazolin | 22-35].

A reported Penicillin allergy has been associated with
increased hea]thcare-assnciated infections, including 239

increased adds of Clostridiym difficile, 14%, Increased odds of

methicilhn-resistmt Staphylococeys auireus [MRSA] coloniza-
tion or infection, and 30% increased odds of Vancomycin. re.
us (VRE) colonization op infection [26]. Few
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Penicillin Allergies:
Dost-operative Infections

ANTIBIOTIC PROPHYLAXIS WITH CEFAZOLIN IS ASSOCIATED WITH
Lower SHOULDER PJI RATES

THE JOURNAL OF BONE & JOINT SURGERY * JE]S.ORG
VoLUME 104-A - NUMBER 10 - May 18, 2022

7/ 7 13 patle nts at M ayO Cl INic Survival Free of Prosthetic Joint Infection by Cefazolin Administered
following Primary Shoulder Arthroplasty

. . 100.0% tx—\—_*
Undergoing primary shoulder arthroplasty S

80.0% !
e Cefazolin administered in 89.2% of cases
£ 600% el B
* 1.31% Prosthetic Joint Infection (PJI) Rate & g
\% 40.0% L
Cefazolin administration is associated with a
. . . 20.0%
significantly lower rate of PJI compared with e b <0001
non-cefazolin alternatives. = Non-Cefazolin L ' 2 :
0.0%
0 5 10 15 20

Years since Surgery



Bronson Healthcare Group

4 Hospital System in Southwest Michigan

Bronson Methodist Hospital (BMH)
e 434 Licensed Beds
* 21 Operating Rooms




BHG Penicillin Allergies: 4 Year Summary

=1

4,302

7.9% Percent of Total Patients

7,492

8.1% Percent of all Encounters

7,856

13% Percent of all Surgeries

Inpatients with Penicillin Allergy Encounters with Penicillin Allergy Surgery with Penicillin Allergy

Readmission Rates

(o)
8.9%
Rash, Hives, Extremity Swelling,

ltching, Palpitations, Hypotension

Anaphylaxis, Shortness of Breath,
Angioedema

> 62 (12.4%) Reported PEN allergy
7.7%

- . No Aller
Nausea, Vomiting, Diarrhea

*9% listed as ‘unknown’ or blank n= 58,801 patients

> 47 received 2" line therapy

Post — Operative Infections




BHG Clindamycin Pre-Op— Historical Data (2015-17)

16%
14%
12%
10%
8%
6%
4%

2%

0%

2015 2016 2017

. . . . ] 2 2 (0) Cefazolin (80%)
Use of clindamycin associated with O
[

. . )
higher rates of SSI when compared to Clindamycin (12%)

cefazolin for pre-surgical prophylaxis Received Clindamycin Pre-Op Other (8%)
therapy as alternative

Blumenthal et al CID 2018 3 year average




BMH Interventional Strategies

Improved EPIC® Allergy Reporting Selections
Cefazolin Graded Challenge
Beta- Lactam Side Chain Chart



BHG Interventional Strategy Timeline

EPIC® Allergy Reporting Optimization

Beta-Lactam Cross Reactivity Chart

Clindamycin Pre-op Rates >12%

Cefazolin Graded Challenge




EPIC® Allergy Documentation Enhancements

#® Reaction Type Select _ ol x|

Search | | J'ol
Title Number
Contraindication 2
Intolerance 3
Unspecified 4

@ Category Select = EETE] 5

Search: | | o
! Title Number
Anxiety 14
Dermatitis 17
Diarrhea 4
Hives 2
ltching T
Mausea And Vomiting 9
MNausea Only 10
Other (See Comments) 19
Palpitations 15
Photosensitraty g
Rash 18
Shortness Of Breath 3
Swelling 11
Tinitus 20

Remove:
Contraindication
Unspecified

Add:
Other- Specify in comments

Title Number
Allergy 1
Intolerance 3
Other (specify in comments) 5

Title Number
Anaphylaxis 1
Diarrhea 4
Hives (raised area, itchy) 2
Hypotension 21
ltching T
Myalgia 22
Mausea and/or Vomiting 9
Mot listed (specify in comments) 19
Palpitations 15
Photosensitivity 8
Rash (flat, red, speckled area) 16
Shortness of Breath (difficulty breathing) 3
Swelling (angioedema) 24
Swelling {extremities) 1
Tinnitus 20
Unknown (specify in comments) 23

Remove:
Anxiety
Other (See Comments)

Add:

Hypotension

Unknown (specify in comments)
Myalgia

Replace:
Dermatitis, Hives, Rash:

Hives- (raised area, itchy)
Rash- (flat area, red area, speckled)

Shortness of Breath:
Shortness of breath — difficulty breathing
Swelling:
Swelling - extremities
Swelling — angioedema
Other (see comments):
Not Listed (specify in comments)
Nausea only
Nausea and Vomiting
Nausea and/or Vomiting




Cefazolin Graded Challenge

20mg (1%) 200mg (10%) 2000mg* (100%)

 Patient screened during pre-surgical office visit

* Cefazolin graded challenge orders placed and patient scheduled for OR
* First and second dose given by RN in pre-op
* Final dose administered by anesthesia provider (15-60 min before incision)

*3 gm for patient >120 kg



Cefazolin Graded Challenge

Non-Severe, Non-Severe, IeE Mediated
Reaction Unclear Non-IgkE Mediated Non- IgE Mediated &
Reaction Reaction

Delayed Maculopapular
REN]

Hemolysis/ Serum Sickness Anaphylaxis

Patient or Family doesn’t
remember

Angioedema
Stevens-Johnson Syndrome

Itchin
= Wheezing

Toxic epidural Necrolysis

Laryngeal Edema
Rash Ui

Reaction Not Acute Interstitial Nephritis

. Hypotension
Listed/Documented

Hives DRESS Hives — Severe Reaction

- N0

Reaction (Type 1)

Use Alternative Therapy

Cefazolin Graded Challenge BHG Antimicrobial Stewardship Site



https://webapps.bronsonhg.org/AntimicrobialStewardship/Guide/ViewGuide/45

. ] BHG - Cefazolin Graded Challenge

Patients Completed Canceled Failed Weight Abx Time to Incision (avg)

Lb6h 425 36 3 67 87 kg 39.5 min

Ancef Graded Challenge Cases by Surgery Group Ancef Graded Challenge Cases by Time of Incision Ancef Graded Challenge Cases Cases Performed Trend

Vascular

Neurosurgery 1 (0%) Canceled @ Completed @Failed

155 (34%)
@ Crthopedics

@ Neurosurgery
@ Cardicthoracic

- —
& h- u;.‘i:!\ b‘?.:‘

296 (65%)

Obstetrics & Gyne... 50
@ ascular I I l
Orthopedics - l -
: .D'SJ ';- .D'SJ _:_ ,,?\;J E -e_:\

\

Cefazolin Cases Clindamycin Cases

@ Cefazolin Utilization @ Cefazolin Use per Case Clindamycin Utilization @ Clindamycin use per case

Cetazolin Utilzation
efazolin U
Cindarmycin Utilization

.

Clindarmycin us




. ] BHG - Cefazolin Graded Challenge

Patients Completed Canceled Failed

Lb6h 425 36 3

Ancef Graded Challenge Cases by Surgery Group

Vascular
Neurosurgery 1 1(0%)
155 (34%)

@ Crthopedics

@ Neurosurgery

@ Cardicthoracic
Cbstetrics 8 Gyne...

@ vascular

Orthopedics
296 (65%)




BHG - Cefazolin Graded Challenge

Patients Completed Canceled Failed

Lb6h 425 36 3

Ancef Graded Challenge Cases by Time of Incision

Canceled @ Completed @Failed
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BHG - Cefazolin Graded Challenge

Canceled

36

Ancef Graded Challenge Cases by Time of Incision

Canceled




. ] BHG - Cefazolin Graded Challenge

Patients Completed Canceled Failed

Lb6h 425 36 3

Ancef Graded Challenge Cases Cases Performed Trend




. ] BHG - Cefazolin Graded Challenge

Patients Completed Canceled Failed

Lb6h 425 36 3

Ancef Graded Challenge Cases Cases Performed Trend
40

Cefazolin Cases Clindamycin Cases

@ Cefazolin Utilization @ Cefazolin Use per Case Clindamycin Utilization @ Clindamycin use per case

Cetazolin Utilzation
efazolin U
Cindarmycin Utilization

.

Clindarmycin us




BHG Pre-Operative Antimicrobial Prophylaxis

Cefazolin

89%

87%

85%

83%

81%

79%

77%

75%

@ Pre-Operative Antibiotic Use — By Year

—eo—Cefazolin —e—Clindamycin

2015

2016

2017 2018 2019 2020 2021 2022

2023

16%

14%

12%

10%

8%

6%

4%

Clindamycin

Comprehensive data for inpatient surgeries at BMH from

2015-23 where pre-operative antimicrobial prophylaxis was

indicated

Reduction in Clindamycin Pre-op Prophylaxis

Increase in Cefazolin Pre-op Prophylaxis
[ )

Reduction in patients reporting PEN allergy
D

Reduction in non-allergies reported as PEN*
D

*Diarrhea, Nausea, Vomiting, Unknown

62%

12%

14%

39%
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Open Forum Infectious Diseases
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Antibiotic Use in Patients With [3-Lactam Allergies and
Pneumonia: Impact of an Antibiotic Side Chain—Based

Cross-Reactivity Chart Combined With Enhanced Allergy
Assessment

Curtis D. Collins,"" Renee S. Bookal,' Anurag N. Malani,” Harvey L. Leo,” Tara Shankar,’ Caleb Scheidel,’ and Nina West'

'Department of Pharmacy Sanices, St Joseph Mercy Health System, Ann Arhar, Michigan, USA, “Department of Intemal Medicine, Divisian of Infisctious Diseases, St Joseph Marcy Health
Systam, Ann Arbor, Michigan, USA, *Allergy and Immunalogy Associates of Ann Arbor, PC, Ann Arbor, Michigan, USA, and *Methods Consultants of Ann Arbor, Ypsilanti, Michigan, USA

Background. p-lactam antibiotics with dissimilar R-group side chains are associated with low cross-reactivity. Despite this, pa-
tients with -lactam allergies are often treated with non-p-lactam alternative antibiotics. An institutional p-lactam side chain-based
cross-reactivity chart was developed and implemented to guide in antibiotic selection for patients with p-lactam allergies.

Methods. This single-center, retrospective cohort study analyzed the impact of the implementation of the cross-reactivity chart
for patients with pneumonia. Study time periods were defined as January 2013 to October 2014 prior to implementation of the chart
(historical cohort) and January 2017 to October 2018 (intervention cohort) following implementation. The primary outcome was
the incidence of p-lactam utilization between time periods. Propensity-weighted scoring and interrupted time-series analyses com-
pared outcomes.

Results. A total of 341 and 623 patient encounters were included in the historical and intervention cohorts, respectively. There
was a significantly greater use of P-lactams in the intervention cohort (70.4% vs 89.3%; P < .001) and decreased use of alternative
therapy (58.1% vs 36%; P < .001). There was no difference in overall allergic reactions between cohorts (2.4% vs 1.6%; P = .738) or
in reactions caused by p-lactams (1.3% vs 0.9%; P = .703). Inpatient mortality increased (0% vs 6.4%; P < .001); however, no deaths
were due to allergic reactions. Healthcare facility-onset Clostridioides difficile infections decreased between cohorts (1.2% vs 0.2%;
P=032).

Conclusions. Implementation of a f-lactam side chain-based cross-reactivity chart and enhanced allergy assessment was asso-
ciated with increased use of -lactams in patients with pneumonia without increasing allergic reactions.

Keywords: allergy; antimicrobial stewardship; p-lactam side chain; pneumonia.

Clinical Infectious Diseases
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Impact of an Antibiotic Side-Chain-Based Cross-reactivity
Chart Combined With Enhanced Allergy Assessment

Processes Tor surgical Prophylaxis Antimicrobials 1n
Patients With p-Lactam Allergies

Curtis D. Collins, Caleb Scheidel,? Kishore Anam,” Shikha Polega,” Anurag N. Malani,*® Alexandra Hayward, Harvey L. Leo,” Tara Shankar
Cheryl Morrin,” and Kara Brockhaus'

"Departmeant of Pharmacy Services, St Josaph Mercy Health System, Ann Arbor, Michigan, USA, “Methods Consultants of Ann Arbor, Ypsilanti, Michigan, USA, “Michigan Data Anabytics,
5t Joseph Mercy Health System, Ann Arbor, Michigan, USA, *Divizion of Infactious Diseasas Diepartment of internal Medicing, St Jasaph Mercy Haalth System, Ann Arbor, Michigan, USA,
*Department af Infectian Prevention and Contral, 5t Joseph Mercy Health System, Ann Arbor, Michigan, USA, and “Allargy and immunalogy Associates of Ann Arbar,

PC. Ann Arbos, Michigan, LISA

Background. p-Lactam antibiotics are first-line therapy for perioperative prophylaxis; however, patient-reported allergies often
lead to increased prescribing of alternative antibiotics that may increase the incidence of surgical site infections. The R-group side
chain of the f-lactam ring is responsible for allergic cross-reactivity and experts recommend the use of p-lactams that are structur-
ally dissimilar.

Metheds. An internally developed, antibiotic side-chain-based cross-reactivity chart was developed and implemented along-
side enhanced allergy assessment processes. This single-center, quasi-experimental study analyzed antibiotic prescribing in all adult
patients with a documented B-lactam allergy undergoing an inpatient surgical procedure between quartile (Q) 1 (2012)-Q3 (2014)
(historical group) and Q3 (2016)-Q3 (2018) (intervention group). Propensity-weighted scoring analyses compared categorical and
continuous outcomes. Interrupted time-series analysis further analyzed key outcomes.

Results. A total of 1119 and 1089 patients were included in the historical and intervention cohorts, respectively. There was a
significant difference in patients receiving a (-lactam alternative antibiotic between cohorts (84.9% vs 15.1%; P < .001). There was
a decrease in 30-day readmissions in the intervention cohort (7.9% vs 6.3%; P = .035); however, there was no difference in the inci-
dence of S51s in patients readmitted (14.8% vs 13%; P = .765). No significant differences were observed in allergic reactions (0.5%
vs 0.3%; P = 323), surgical site infections, in-hospital and 30-day mortality, healthcare facility-onset Clostridiodes difficile infection,
acute kidney injury, or hospital costs.

Conclusions. Implementation of an antibiotic cross-reactivity chart combined with enhanced allergy assessment processes sig-
nificantly improved the prescribing of B-lactam antibiotics for surgical prophylaxis.

Keywords. allergy; beta-lactam side chain; antimicrobial stewardship; surgical prophylaxis.
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Supplement Figure 1. Beta-lactam Cross-Reactivity Chart
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Amoxicillin’Amox/clav [16-21
Ampicillin/ Amp/sulb [16-21
Aztreonam [17, 19, 21

i i

Cefosxitin [16-21]
Cefdinir [16-19, 21

Celiarvoline [17-19, 21

Cefirinxone [16-21

Cefuroxime [16-21

Cephalexin [16-21
Ceftazidime/avibactam [16-21
Ceftolozane/tazobactam [17, 19, 21
Ertapenem [18]
Meropenem [18]

Mafcillin [17, 19]

Penicillin G [16-21
Piperacillin‘tazobactam [17-19]

Antibiotic Ordered

» Comparison data in beta-lactam allergic patients; ,Side chain extrapolation of beta-lactam antibiotic; .Extrapolation of beta-lactamase inhibitor

= The order may be ordered/verified as long as any reaction other than type I-IV hypersensitivity reactions (HSRs). This includes general or non-specific
allergy listings. For type 1 HSRs, a beta-lactam with a different side chain CAN be safely administered; however, prescribers should be notified to communicate this
information and confirm the order. Avoid use in type II-IV HSRS.I

"OK Unless Anaphylaxis” Agent may have limited or conflicting data or share a similar (not identical) side chain. Order/verify as long as the

reaction is NOT listed as a type I-IV HSR.

B should not be ordered/verified due to a higher likelihood of cross-reactivity. If ordered, the prescriber should be notified, and a different agent

considered.

ISRl Cal Prescriber” The agent may have limited or conflicting data or share a similar (not identical) side chain. Risk/benefit should be evaluated.
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Conclusions. Implementation of an antibiotic cross-reactivity chart combined with enhanced allergy assessment processes sig-
nificantly improved the prescribing of p-lactam antibiotics for surgical prophylaxis.

O N B T T e R e el o e = — = = — —_—

Eﬂﬂc!usmﬂs Im plr:mr:ntatmn of a f-lactam side chain-based cross- rca-u:tmt}' ch:u‘t :eu'u:l r:nhancv:d allr:rg]; ASSessment was asso-
le.T.l:‘d wnh mcn:asv:d use ﬂf [3 Iactams in patients w:th pneumonia y wu:hcrut increasing allergic reactions.
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Conclusions.  Implementation of a f-lactam side chain-based cross-reactivity chart and enhanced allergy assessment was asso- I Conclusions. Implementation of an antibiotic cross-reactivity chart combined with enhanced allergy assessment processes sig-
ciated with increased use of[.’: lactams in p.mcnls with pm:umoma without 1ncrcasmg allergic reactions. nificantly improved the prescribing of p-lactam antibiotics for surgical prophylaxis.
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BHG Beta-Lactam Allergy Chart
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Last Edited By: Adam R Warner
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— Not “about 10%”
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Which penicillin or cephalosporin matters
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Future Direction

Cefazolin R; Group is completely

unique!
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Antibiotic
Order in
Question

Amoxicillin, Amoxfav
Ampicillin, Amp/Sulb

"Peniclllins”
"Cephalospor s
Penicillin V/G
Piper acillin
Cephalexin
Cefach oxil
Ceftrlanone
Cefoxitl
Cefur oxlme
Cefdind
Cefotaxime
Cefpodoxim
Cefepime
Ertapenem
Meropenem
Aztreonam

Mafeillin

Penicillin V/G

Amaoxicillin,
Amox/Clav
Amipicillin,
Amp/Sulb

Mafcillin

Pips

eracillin
Ain
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