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® Describe the role of prophylactic antibiotics in surgical patients
® Locate clinical practice guidelines pertaining to antibiotic use in surgical patients

e I|dentify antibiotic applications unique to surgical patients, including irrigations, antibiotic-laden bone cement
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Perioperative
Antimicrobial Stewardship
and Pharmacy's Role

Sara J. Hyland, PharmD, BCCCP

Perioperative antimicrobial
stewardship - striking the balance
SSI - morbidity, repeat Perioperative abx -

surgery, healthcare antibiotic toxicities,
utilization, disability, $$$ resistance, C.diff, $

\bx=antibiotics, SSi=surgical site infe

How | got
started with

perioperative
antimicrobial
stewardship

Colon SSI Review
at Surgery Ol
Meeting
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Data: start here

SSls have CMS
reimbursement
and accreditation
implications for Prophylactic abx apply:
hospitals « Clean

- HACRP + Clean-Contaminated + Colon procedures
* HRRP Prophylactic abx N/A: + Spine procedures

- TJC + Contaminated + Hip fracture

« Also- ACS NSQIP, etc. « Dirty/Infected procedures, Others

CDC/NHSN
surgical wound
classifications

CDC/NHSN SSI
classifications
and surveillance
periods

Monitored major
surgeries

* THA/TKA
+ Cardiac procedures
* Incisional
o Superficial - 30 d
o Deep-30-90 d
- Organ/space
° 30-90d

« Hysterectomy

bx=antibiotics, ACS NSOIP=American college of Surgeons national surgery quality improvement program, CDC=centers for disease control and
prevention, CMS=Centers for Medicare and Medicaid Services, d=days, HACRP=hospital-acquired conditions reduction program, HRRP=hospita
eadmission reduction program, N/A=not applicable, NHSN=national healthcare safety network, SSi=surgical site infection, THA/ TKA=total
ip/knee arthroplasty, TJC=The Joint Commission. References: https://mmshub.cms.gov/about-quality/q MS/quality-programs, JAMAJ
023300 24425

7

Key major clean procedures

Total Joint Arthroplasty
THA, TKA, Others

Open Heart Procedures
CABG, MVR, AVR

« Common, disease-
modifying/life-saving
« Inherently higher SSl risk

< High-volume elective

= Very high success rates,
improved QoL

 Rare, catastrophic risk

< Severe consequences of
sternal wound and/or of PJI
cardiac infection

RIMVF valve air, CABG=coronary artery bypass graft, PJI=prosthetic joint infection, QoL=quality of life,
SSI=surgical site infection, THA/TKA=total hip/knee arthroplasty. References: J Thorac Cardiovasc Surg. 2016;152: 962-972., N Engl J Med.

D025.388. 2512262, AAQS Guidelines hiip La/piicog,

9
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Recommended Best Practice:
Pharmacists should collaboratively

review every SSl case for
antibiotic- and other medication-
related opportunities

Why is PJI such a big deal?

Hopefully
cured! May
still get long-
term abx

TJA Succseozs!

e

1-Stage revision Failure:

Long-term

abx

2-Stage 2-Stage .
revision: radical skl revision: “"“t“ailly
debridement abx i amputation

t
Lelmplan More || /Girdlestone,
abx worse?

Polling Question: Which resource(s)are you
relying on most heavily to guide your periop
antibiotic recommendations at this time?
Pick any that apply-

A: 2013 IDSA/ASHP/SIS/SHEA Guidelines for
Antimicrobial Prophylaxis in Surgery

B: 2016-2017 Guidelines for SSI Prevention from WHO, CDC
C: Surgery- or Society-specific guidelines
D: Primary research/studies since guidelines are limited

E: Many/multiple r I I might verwhelmed! ociety for Healthc: of America, site infection, WHO=World Health Organization. Reference:
a y u p e resources ( g be ove e ed ) mJ Infect Fur\(m\ ZUWB Jun;46(6): GUZ 609., J Am Coll Su g. zUWJarv 224(1) ‘9 7L< WHC qmdehnesand resources:
LLosi/ I pealih: Qn-prevention-control ) Health Svgt Pharm, 2013:70:196-283

So many guidelines informing
periop abx use...

IDSA/ASHP/SIS/SHEA

Surgery-, soclety-
2013 Guidelines for HIRJEl o S

or infection-
specific

2016 WHO
Global Guidelines for
Prevention of SSI

Antimicrobial
Prophylaxis in Surgery

2016 ACS/SIS SSI 2017 CDC Guidelines
Infection Guidelines for Prevention of SSI

CS=American LaHeqe of Surgeons, ASHP=American Society of Health-System Pharmacists, COC=Centers for Disease Control and Prevention, SHEA=

guidelines, other

international SSI
prevention
guidelines...
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Tip:
Don't just use these (what WE may
like/care most about) - Make sure

you know what the surgeons are
reading/referencing(what THEY care
most about) and integrate!

Tip:

Today we'll focus on perioperative
antibiotic use and stewardship,
but pharmacists can help reduce
SSIs in many ways!

Optimizing (systemic) prophylactic
antibiotics in surgery

Right

regimen Right

duration

6/5/2023

SSI mitigation is multimodal,
interprofessional, and longitudinal

Pre-admission Post-op
medical surgical wound
optimization dressing/care

Pre-admission Periop
screenings, glucose
decolonization control
Intra-op hair Periop
removal, surgical antimicrobial
skin preps prophylaxis

Surgical
technique, OR
time, body temp

Polling Question: A 62yom weighing 102 kg with
PMH of OA, DM2, and obesity presents for elective
primary TKA. Pre-admission S. aureus nasal
culture +MSSA. Allergy to “penicillins"(rash).
Which pre-op antibiotic regimen is he currently
most likely to receive at your institution?

A: Cefazolin 1000 mg

B: Cefazolin 2000 mg

C: Clindamycin 900 mg

D: Vancomycin 1000 mg

E: Vancomycin 2000 mg

16

Prophylactic antibiotic selection

Flora of
involved
anatomy

Allergies
and abx
history

Other
patient
micro

Local
resistance
patterns

S. aureus
carriage
status

i Reference; Am ) Health Syst Pharm, 2013:70. 198283

18



6/5/2023

Right drug: normal flora and other
SSI pathogens by procedure

Skin flora Head/neck: polymicrobial, peptostreptococcus

- stop here Shoulder arthroplasty: C. acnes
for clean

procedures Gastroduodenal, hepatobiliary: enteric GNB,
(ortho, neuro, . less of- Bacteroides spp., enterococci

Optimizing preop antibiotic
prescribing is challenging, but

high-yield for improving SSlrates
(and for making friends!)

S. aureus, frequent

coagulase- Hysterectomy: polymicrobial including
) nﬁg?tlve . GPCs, enteric GNB, Bacteroides spp.
ss?'%pytggggg' Uro/gyn (if in urinary tract): enteric GNB, if

penile prosthesis - plus pseudomonas, candida

odiatry, CTS,
p breait): 'i CRS, SOT: as for upper Gl, anaerobes more

o o
Common pitfalls in
(]
pre-op abx orde"ng Right drug: Local antibiograms

« When cefazolin monotherapy isn't sufficient for the procedure H
« When cefazolin monotherapy is sufficient, but clindamycin conSIder Iocal Local SSI pathogen

and vancomycin are not resistance history from case reviews
< Minimally invasive procedures - prophylactic abx may not be

indicated patterns Local S. aureus

colonization data
Reference, Am lHealth Sust Pharm, 2012:70. 195-2: Lrauma Acyte Care Surg 2016 Dct-B1(4); B4
21 22

Example from my practice: Local S. aureus
resistance to clindamycin evident in

Example from my antibiogram data and in previous TJA SSIs

practice:
S. aureus Pre-op SSI ISS| Pathogen Susceptibility
resistance to

cIindamycin evidentin Unknown Clindamycin  MRSA Resistant

oL e i Resistant
antlblogram data and Unknown Ee:azo:!n MSSA esistan
A B efazolin + :
in previous TJA SSIs Unknown gentamicin  MSSA Susceptible
Clindamycin + :
Unknown gentamicin MRSA Resistant
Unknown Cefazolin MRSA Susceptible
lazsans: Qureus. SSl=surgical siteinfection, TUAStotalioint (iop/kpee) hsaMssa-pet Queus, SSl=surgical siteinfection TJAStoaligint
23 24
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Example from my practice: Pre-op S. aureus

screening data for TJA population Right drug: Pre'°p S. aureus
Total Rate Feb 18 through Dec 19 (n=1584) screening and decolonization
VesA o5
. Unknown: _ 6.5% () Who to screen?
= (3 Which test(s) to use?

(O Who orders and when?
* () Targeted vs. universal decolonization?
(O Who reviews and alters pre-op abx orders?

pox=antibiotic. JAMA. 2023;329: 244-252., Am J Infect Control. 2018 Jun;46(6):602-609., J Am Coll Surg. 2017 Jan;224(1:59-74., Am J Health Syst
harm, 2013:70: 195283, Curr Infect Di Rep 2018:20: 26

25 26

Pre-op S. aureus screening,

decolonization, targeted prophylaxis LG Bl DB G

screening and decolonization

' Who to screen? - high-risk procedures, esp. TJA, CTS

W Which test(s) to use? - consider culture if have time vs. PCR
' Who orders and when? - surgeon office, PAT?

@’Targeted vs. universal decolonization? - targeted please!
' Who reviews and alters pre-op abx orders?? - pharmacists!

hox=antibiotic. JAMA. 2023;329: 244-252., Am J Infect Control. 2018 Jun;46(8):602-609., J Am Coll Surg. 2017 Jan;224(1:59-74., Am J Health Syst
Curcinfect DisRep 2018:20: 26

27 28

Example e ST
frO mm to surgery date to surgery date
practice: 1 T
. Pre—op 1 MRSA Nasal Culture MRSA Nasal PCR
Recommended Best Practice: S. qureus [ Sk, [ ] 1
Pharmacists should prospectively screening s |
. oot il protocol for e —— Negaive : -
review and optimize a major clean S
preoperative antibiotic orders procedures
MRSA/MSSA=methacillin-
e /sensitive S. aureus,
e e M SREaRl| | -Moplrockn x5 days | {505 mpepeiy Preop Preop
23”2”2 i D\vvm/;za;grﬂéz Surg. »P?::pm%m »l;f'\:;;oc::;eom -Preop cefazolin [ |vancomycin cefazolin

29 30
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Asymptomatic bacteruria Right drug. A“ergy

- important to screen and

treat before urologic
Right drug: procedures, important assessment
. NOT to otherwise
Other patlent- () Are allergies effectively evaluated at pre-op abx ordering?
e ge B Revision TJA - tailor ioilli A ian?
SpeCIfIC micro pre-op abx to prior PJI (O Best pemm!lln delabe!lng strategy for periop?
h. t pathogen? (O Improved history-taking: who, when, how?
Is Ol'y (O Pre-op allergist referral?
Other patients with q q N
history of SSI at site of (O Augmenting/suppressing allergy warnings?
present surgery? e.g. (J) Again, who reviews and alters pre-op abx orders??

graft infections

Jl=prosthetic joint infedction,, SSI=surgical site infection, TJA=total joint arthroplasty (ihp/knee). Reference: Clin Infect Dis. 2018;68
[611-1615. Clin Infect Dig, 2017:64. 806-800,

31 32

hox=antibiotic. Reference: Infect Control Hosp Epidemiol. 2022;43: 828-833., J Am Acad Orthop Surg. 2023;31: e107-e117., J Arthroplasty. 2017;32;
101-5108., Clin Orthop Relat Res. 2016;474: 1601-1606., Clin Infect Dis. 2018;66: 329-336., Clin Infect Dis. 2021;72: 1404-1412., Hosp Epidemiol.
9

Penicillin allergy labels mediate Pharmacist-led pre-op allergy assessment
increased SSl risk

Pharmacist performed 3-lactam .
allergy clarification telephone T B-
interviews before elective
surgeries and treatment algorithm

lactam
usage

80%

Lower utilization

Penicillin q s SSl rate
—>  of first-lihe —> .
allergy label pre-op abx increased

Pharmacist-led pre-op abx 8
selection algorithm and QI g ‘ ’ Med
project in surgical patients with T I::;;': AEs costs
PCN allergy label

Pre-admission structured allergy Second-line pre-op abx
histories by pharmacists on .

patients with B-lactam allergy decrie_lste Ilnke:! torate

undergoing elective surgeries ofinterventions

] ip, SSI=surgical site infection. Ref: Am J Health Syst Pharm. 2021;78: S76-S82., Am J Health Syst
hacm, 2023 doi0 1093/aih0/2xad023 1 Aptimiceob Chemother 201 6572660

33 34

Recommended Best Practice: Putting it all together: Optimizing
Perioperative antimicrobial pre-op antibiotic selection

stewardship efforts should
make increasing use of first-line

Pre-op antibiotic Workflow
protocols/order sets optimization

pre-op antibiotics to improve
patient and institutional
outcomes a top priority

Provider and staff Surveillance and
education quality improvement

36



Example

from my I 1
practice: | [ | [

Pre-op [
antibiotic | | | ] | ]
selection 2 [ | | 5] e [ | [
prOt0C0| for :Ee:’%: fasnyie rash) © %ﬁsﬁ; o perilins ;‘:‘:R:":{';" :Eﬁi
major clean |z | ™ -

procedures | ] ] | | ] |
el Ll F e A Al N el R
L | |

Orthop Surg. 2022:30: e1327- CIEE2 =1

e1336. NANCOTYEN

37
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Understanding the unique workflow

and educational needs of periop
May auto- "Dr. B, you "You want "What are the
matically ordered me to give : odds that my
change to cefazolinwhen what? What agfrrg'v“iéa“';ime patient codes
second-line thepthasa aboutmy . i pTier anddies from
abx PCN allergy!" liability?!" ° anaphylaxis?!"

* \

"Patient is PCN-

Surgical

Office or —» Pre-op _yAnesthesia_y OR
Resident RN Provider RN » Surgeon

6/5/2023

Understanding the unique workflow
and educational needs of periop
Calls out abx Or;joerrianng?:r?g;ctier

Pulls, sets Administers as part of accountable to

up abx abx pr,a'i::g'g:f’tf,‘al operative

Enters
order for
pre-op abx

T outcomes

Surgical Pre-op Anesthesia OR
Office or = - — lal —
Resident RN Provider RN Surgeon

Recommended Best Practice:
Periop antimicrobial stewardship
programs should only be
implemented after collaborative
development and broad educational
interventions spanning the surgical
continuum of providers and staff

ina. : Example
Example from my practice: Collaborative, WI’;!L = Rate of Pharmacist Intervention (%, at eft) 1 TIA with Optimal Preop Abx (%, at let)
comprehens“’e perIOp ASP for TJA racticey . B TJA Deep SSI Rate (%, at right) @ TJA Superficial 531 Rate (%, at right)
P' New Pre-op TIA
Ortho ASP Lead ASP Work Team — Reviewed literature Ortho ASP
Led and coordinated initiative,  and generated recommendations dashboard i oy
maintained SSI case series and - ’ ; —~— T
project dashboard (Orthopedic Ortho Quality Committee — Discussed for s
Clinical Pharmacist) anc eppoeetipprosedichanges surveillance 7
Interprofessional Team Change Team — Operationalized and 6
-Orthopedic Surgeons and APPs  implemented approved process changes 50
-ID Physician and Pharmacist 4
-Medical Physicians and APPs - 25
-Perioperative Nurses = 12 Total Recommendations Issued 2
-Perioperative Leadership + 11 Accepted Changes 0 Bl
-Quality Department = 3 Grouped Implementations 0 S s =z z2z2zz223::3:3:5: 3858383 3°
-Pre-admission Testing 2§ 3§22 3 8E:EEEFPERRINEOEG
PP=advanced practice practitioner, ASP=antimicrobial stewardship program, SSI=surgical site infection.
aferencel daith permission from J Am Acad Oethap Surg 2029-20. o1297-01226 Lrogram. ileinfection
41 42



6/5/2023

AKI Rate e Superficial SSI Rate e Deep SS| Rate
Example o T .
from my . i v - Prophylactic antibiotic selection
p ractice: - Start Start Start
Quality -
improvement :
regort for Flora of Right Allergies
involved drug and abx
Ortho ASP anatom histor
— Y y
FY18-A FY18-B FY19-A FY19-B FY20-A o] Other
&Eﬁgﬁg‘ii&@%&%‘%ﬁﬂ@ﬂ ® Gutcome 717-1217 U1B-6M8  7118-1218 119-619  7/19-1219 resistance S. aureus patient
z&qe‘y:&g;hr‘g‘ 2(‘?‘?{2;”0” AKI 0.71% 1.98% 1.54% 0.77% 1.33% patterns Carriage micro
sgg‘;”;:ﬂ et ead Superficial SSI 0.62% 0.87% 0.45% 0.00% 0.00% status
Orthop Surg. 2022;30: 1327~ Bespanl FYT™ Lo 2% 2.00% Py
D> tibigtic, Beferen: .l Health Syst Pharm, 2013:70: 1957
43 44

Optimizing (systemic) prophylactic Right dose/timing PTl/redosing:
antibiotics in surgery understanding kinetics

Surgical Surgical
Right . incision
regimen Right

. Therapeutic
duration

abx level
Goal: therapeutic abx
concentrations in target
tissues from cut till close
to reduce SSl risk

concentration

Right dose/timing PTl/redosing: Right dose/timing PTl/redosing:
understanding kinetics understanding kinetics

Surgical Surgical Surgical Surgical
incision closure incision closure

Therapeutic
abx level

Therapeutic
abx level

What dose rapidly
achieves therapeutic
levels in target tissues?
(think loading dose!)

What is the
optimal time to
start abx PTI?

concentration
concentration

o

36
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Right dose/timing PTl/redosing: Cefazolin vs. alternatives
understanding kinetics - no contest for ideal pre-op antibiotic!

Clindamycin/Vancomycin

Surgical Surgical
incision

Therapeutic
abx level
How often do we
need to redose abx
during procedure?

concentration

S
=
s
s
&

QEREEEEE
D00OKRORO

o e s . Example from my practice: Periop workflow
Optimizing pre-op abx regimens /process mapping for pre-op vancomycin

+ Engineering Pre-op holding area Operating room
Right drug _) Pre-op abx
and dose order sets, protocols
Right timing _) Pre-op to OR workflow
PTI mapping/process ADC and sets up on smart pump, and anesthesia teams to identify
leaving paused when patient is ~60 mins PTI

a g a and notifies pre-op RN
Right intra-op redosing ’ OR RN room resource Pre-op RN starts vancomycin BlSabe

and documents administration
SSl case reviews, Institutional guidance " " Anesthesia team receives patient,
ol document Patient transferred to OR with vanco lBBN  confirms info, continues vanco and
running, pre-op to circulator h/o documents infusion stop
o

ingroom, PTI=prior toincigion Ql=gualit Rl=registered purse hoxzantibioticls), OR= operating room. PTi=prigr to ingision, RN=registered nurce

Pre-op RN identifies vancomycin Circulator RN notes patient needs
as ordered abx, pre-op vancomycin start time
notifies OR circulator RN coordinated

Pre-op RN pulls vancomycin from Circulator RN works with scrub

53 54

Startin p dose at this time

Example from after start of pre-op dose

my practice:

efazolin 4 hours*
Intra-op redosing
ORresource -
laminated copy
AR ceroen [ onous |
board, used by OR
EBL=estimated blood loss,
OR=operating room, RN=registered
i A also give redose if/when 1500 mL EBL

55

Example from Recommended | Recommended

m S ractice: Pre-op Abx Start Time PTl | RedosingInterval
Guidance

document for Cefazolin
periop abx : :
timing for QI Clindamycin
purposes

Vancomycin

Cefotetan

Gentamicin

Metronidazole




Tip:
When developing pre-op antibiotic
protocols and procedures,
consideration must be given to:

* infusion times

* necessity of smart pumps

» compatibility of abx and infusion
apparatus with anesthetics and
anesthesia setup
other logistical/human factors

57

Special circumstances - inpatients
already on abx who need surgery

« Goal = ensure abx regimen maintains therapeutic need while
also providing sufficient spectrum AND timing for duration of
surgical prophylaxis

* Requires patient-specific evaluation, optimization, and
communication

o Consider length of procedure and also if current abx at
steady-state yet

o Ensuring floor doses are given intra-op requires "manual
override" of usual processes

« If therapeutic goal is met, no clinical or compliance reason to
give additional abx PTI(if documented infection)!

Pll=griocioincicion,

59

Optimizing (systemic) prophylactic
antibiotics in surgery

Right

regimen Right

duration

61
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Polling Question: Clinical case - A 62yom with NKDA was
admitted to your hospital last night with septic shock. He
was started on empiric vancomycin 1750 mg q12hr, cefepime
2 gV q12hr, IV fluids and vasopressors. This morning, he is
being rushed to OR for emergent ex-lap with possible
subtotal colectomy for suspected ischemic bowel.

The OR RN calls you to ask what pre-op abx they should give
PTI, considering the vancomycin was last given 4 hours ago
and cefepime 2 hours ago. What would you advise?

A: No additional abx are needed PTI

B: Get an order for cefazolin 2 g IV to give PTI

C: Get an order for cefotetan 2 g IV to give PTI

D: Get an order for metronidazole 500 mg IV to give PTI

58

Recommended Best Practice:
Clinical pharmacists should
target inpatient surgeries for

patient-specific antibiotic
optimization interventions

Right duration Probably only until surgical
Of prophylactic closure for most procedures

° .
abx in surgery: Exceptions: .
. * TJA-all? only revisions?
Not a universal * Major cardiac procedures
* Breast reconstruction
answer, (implant-based)

. . * Others??
increasingly

. Dirty procedures - different
muddied waters goais (abx aren't prophylactic)

hox=antibiotic(s), SSI=surgical site infection, TJA=total joint arthroplasty (hip/knee) . Reference: JAMA. 2023;329: 244-252., Am J Infect Control
018;46: 602-609. , Am J Health Syst Pharm. 2013;70: 195-283. Lancet Infect Dis. 2016;16: e288-e303., JAMA Surg. 2019;154: 590-598., J Knee
Q2 00lg LSS L 20100e. 207 200 L Doco | 48.100: 21022100

62
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Optimizing (systemic) prophylactic
antibiotics in surgery

Right

regimen Right

duration

Examples of intra-op local abx use
with supporting evidence

Open cardiac *——— Spine surgery: topical vanco powder

urgery:
vanc?g)aste \. Cataract surgery: intracameral or
sternotomy \subconjunctlval injections

TJA: Breast surgery: triple antibiotic irrigation
topical vanco, < . . . o
ALBC, antibiotic Penile prosthesis: sequential antibiotic
spacers and antiseptic irrigations

6/5/2023

What about all the other antibiotics
used in surgery?

Powders,
pastes applied
to surgical

Intra-op Antibiotic-

local abx laden bone
cement
(ALBC)

Irrigations, "
pulse lavage lar biotic
solutions applications spacers

Example periop ASP interventions
on local antibiotic use for TJA

"Avoid adding antibiotic powders to surgical irrigations for all
TJA procedures”

"If topical antibiotics are used intraoperatively, consider
vancomycin powder prior to wound closure only"

"Use only low-dose, commercially-available ALBC per surgeon
discretion in primary THA, aseptic revision TJA, and 2nd-
stage/reimplant revision TJA procedures”

"Routine use of ABLC in primary TKA is not recommended but
may be considered in select patients"

Example periop ASP interventions
on local antibiotic use for TJA

« "Adding antibiotic powder to bone cement to compound high-
dose ABLC in Ist-stage/spacer revision TJA procedures is
appropriate, but consider using vancomycin preferentially for
this purpose due to best likely benefit/risk ratio of studied
antibiotics. Additionally, postoperative therapeutic drug level
monitoring should be considered before further systemic
antibiotic dosing to avoid overexposure”

Abx=antibiotic, ALBC=antibiotic-laden bone cement, THA/TUA/TKA=total hip/joint/knee arthroplasty. Reference: J Am Acad Orthop Surg.
b022.50. 21227 c1530

69

hbx=antibiotic, ALBC=antibiotic-laden bone cement, THA/TJA/TKA=total hip/joint/knee arthroplasty. Reference: J Am Acad Orthop Surg.
L

68

Tip:

Systemic exposure and toxicity
can occur from local intra-op
antibiotics, especially those

loaded into spacers or bone
cement during major
orthopedic procedures!

11
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Polling Question: Does your institution have

vials of antibiotic powder(s) stocked in your
OR automated dispensing cabinets (ADCs)?

A: | have no idea

B: | think so?

C: Yes, vancomycin

D: Yes, vancomycin and tobramycin
E: Yes, tons of them!

Intra-op local/topical antibiotic use:
Opportunities unidentified

* Not "ordered" - no clear order trail, no pharmacist
verification

» Surgeon preference cards

* Override ADC to sterile field

* Admixed in OR?

* Allergy warnings?

* "One-step" documentation instead of MAR entries

DC=aytomated dispensing cabinet, OR=operating room, MAR=medication adrministration record

71

Recommended Best Practice:
Pharmacy technicians and
pharmacists should routinely
collaborate to surveillance
antibiotic stock in perioperative
ADCs to identify potential
opportunities to optimize
medication safety and stewardship

Summary and Discussion

» Perioperative antimicrobial stewardship has
unique challenges
o Collaboration and integration of clincial +
operational aspects are keys to success
» Pharmacists and pharmacy technicians can
play active roles in improving perioperative
antibiotic use to improve patient and
institutional outcomes

72

* Many targets spanning
phases of care
Complex orchestra of
players and processes
Collaboration is
Closing thoughts - essential, but can be

challenging

Why Is perloperatlve Need patient outcomes

antimicrobial data, not just med use
* Need to pay for it

StewardShip SO hard? ¢ Incremental wins

Perioperative
Antimicrobial Stewardship
and Pharmacy'’s Role

Sara J. Hyland, PharmD, BCCCP

Clinical Pharmacist - Perioperative Care and Emergency Medicine
OhioHealth Grant Medical Center | Columbus OH | April 2023
sara.jordan@ohiohealth.com| @SaradPharmD
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o receive CE credit:

Log back onto the Premier CPE website
(https://ce.pharmacy.premierinc.com) and complete:

1) the post-test, and
2) the program evaluation.

Participants have up to 45 days after the CPE event to complete this
information to get CPE credit.

For any questions, contact pharmacyteam@premierinc.com.

2022 Al right reserved. | remiern. |85
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Topic

CDC Guideline for
Prevention of SSI,
2017

ACS/SIS: Surgical Site
Infection Guidelines,
2016 Update

WHO Global Guidelines on SSI
Prevention, WHO
Recommendations on
Intra/Postop SSI Prevention- 2016

IDSA/SIS/ASHP/SHEA
Guidelines for AMP in
Surgery, 2013

Pre-operative
staph aureus
screening and
decolonization;
use of pre-op
vancomycin

Did not directly address

Implementation of MRSA
screening and decolonization
should depend on baseline
SSI and MRSA rates

Screening and decolonization
is recommended for patients
undergoing total joint
replacement and cardiac
procedures
e No standard
decolonization protocol
supported by literature

Vancomycin should not be
administered as prophylaxis
to MRSA-negative patients

Patients undergoing cardiothoracic or
orthopedic surgery with known nasal
carriage of S. aureus should receive
perioperative intranasal applications
of mupirocin 2% ointment with or
without chlorhexidine body wash
(strong recommendation, moderate
quality of evidence)
e No recommendations on
frequency or duration of
mupirocin administration

The panel suggests considering
treating patients with known nasal
carriage of S. aureus undergoing other
types of surgery with intranasal
mupirocin 2% with or without
chlorhexidine body wash (conditional
recommendation, moderate quality
of evidence)
® Take into account local rates of S.
aureus and MRSA, and
patient-specific factors (past S.
aureus infection, known carrier of
CA-MRSA, or colonized by S.
aureus in sites other than the nose

**Screening for S. aureus was not
assessed as part of the intervention so
no recommendations can be made

Vancomycin prophylaxis should be
considered in patients with known
MRSA colonization or at high risk
for MRSA colonization in the
absence of surveillance data. In
institutions with SSlIs attributed to
CA-MRSA, other antimicrobial
agents with activity against MRSA
should be considered.

Screening for both MSSA and MRSA
colonization is recommended to
help identify candidates for
decolonization and to assist in the
selection of optimal antibiotic
therapy.

Decolonization with intranasal
application of 2% mupirocin is
recommended in many patients
colonized with S. aureus, especially
those undergoing cardiac and
orthopedic surgeries.

Kenna Shepherd, PharmD Candidate 2019 | Sara J Hyland, PharmD, BCPS | Mar 2018




No recommendations about which
antibiotics to use or dosing were made

Topic CDC Guideline for ACS/SIS: Surgical Site | WHO Global Guidelines on SSI IDSA/SIS/ASHP/SHEA

Prevention of SSI, Infection Guidelines, P’e"e“t'°“'dw"'° Guidelines for AMP in

Recommendations on
2017 2016 Update Surgery, 2013
P Intra/Postop SSI Prevention- 2016 sery;

Duration of In clean and Antibiotics should be The panel recommends against the Post-operative antimicrobial
antimicrobial clean-contaminated discontinued at time of prolongation of surgical antibiotic administration is not recommended
prophylaxis procedures, do not incision closure, with the prophylaxis (SAP) administration after | for most cases, and the duration of
(AMP) administer additional exception of; completion of the operation for the antimicrobial prophylaxis should be

prophylactic antimicrobial
agent doses after the
surgical incision is closed in
the operating room, even in
the presence of a drain.
(Category IA—strong
recommendation;
high-quality evidence.)

The available data
examined the following
comparisons for different
postoperative AMP
durations:

1. All surgeries—No
post-op AMP vs. <24 hours
2. Cardiac
a. No post-op AMP vs.
<24 hours
b. No post-op AMP vs.
<96 hours
¢. No post-op AMP vs.
72-96 hours
d. <24 vs. 72 hours

e Implant-based breast
reconstruction

0 24-48hrs

e Joint arthroplasty
o 24hrs

e Cardiac procedures
0 48hrs

In general, there is no
evidence that antibiotic
administration after incision
closure decreases SSI risk
across a range of procedures,
including clean,
clean-contaminated, and

contaminated wound classes.

purpose of preventing SSls
(strong recommendation, moderate
quality of evidence)

Meta-analysis showed continuation
might be beneficial in

e Cardiac (OR=0.43; 0.25-0.76)

e Orthognathic (OR=0.3; 0.1 — 0.88)

**Considering the low quality of the
evidence and the results of the overall
meta-analysis (moderate quality), the
expert panel decided to strongly
recommend against SAP prolongation,
also because of the widespread risk of
antimicrobial resistance.

The panel suggests not continuing
perioperative antibiotic prophylaxis
because of the presence of a wound
drain (conditional recommendation,
low quality of evidence). Seven RCTs
were identified. The meta-analysis
showed that prolonged antibiotic
prophylaxis in the presence of a wound

less than 24 hours for most
procedures.

A prophylaxis duration of up to 48
hours has been accepted for
cardiothoracic procedures (expert
panel consensus)

Several studies have shown that
extended use of antimicrobial
prophylaxis (>48 hours) fails to
reduce the risk of SSI and leads to
antimicrobial resistance to selected
antibiotics

Kenna Shepherd, PharmD Candidate 2019 | Sara J Hyland, PharmD, BCPS | Mar 2018




3. Thoracic—No post-op drain has no benefit in reducing SSI
AMP vs. 2 days compared with perioperative
prophylaxis alone (OR 0.79; 95% CI
0.53-1.20).
Topic CDC Guideline for ACS/SIS: Surgical Site | WHO Global Guidelines on SSI IDSA/SIS/ASHP/SHEA
Prevention of SSl, Infection Guidelines, :’e"e“ti°"'dwt""° Guidelines for AMP in
ecommenaations on
ALY 2016 Update Intra/Postop SSI Prevention- 2016 Surgery, 2013
Intra-operative | No recommendation Topical antibiotics can reduce | The panel considers that there is Routine use of topical
topical/local regarding antimicrobial SSI for specific cases, insufficient evidence to recommend antimicrobials is not
antibiotic use irrigation for the prevention | including spine surgery, total | for or against saline irrigation of recommended.
of SSI was made. joint arthroplasty, and incisional wounds before closure for ® Prophylactic topical
cataract surgery, but there is | the purpose of preventing SSI administration of
Topical antimicrobial agents | insufficient evidence to antimicrobials in the
should not be applied to recommend routine use at The panel suggests considering the use surgical incision is superior
the surgical incision for the | this time. of irrigation of the inc‘isional- W(?und to placebo but not to
prevention of SSI (Category with an aqugous povidone-iodine parenteral administration,
1B - strong (PVP-1) solution before closure for the . .
. . . and it does not increase the
recommendation, low purpose of preventing SSI, particularly .
quality evidence) in clean and clean-contaminated Efﬂf:a(.:y of !:)arenteral
wounds antimicrobials when used
in combination.
The panel suggests that antibiotic e Limited high quality data
incisional wound irrigation before assessing safety and
closure should not be used for the efficacy is available
purpose of preventing SSI.
(Conditional recommendation, low
quality of evidence)
e Evidence from 5 RCTs shows
that the antibiotic irrigation of
the incisional wound has
neither benefit nor harm in
reducing SSI when compared
to no irrigation or to saline
irrigation.

Kenna Shepherd, PharmD Candidate 2019 | Sara J Hyland, PharmD, BCPS | Mar 2018



Perioperative Antimicrobial Stewardship
4/4/23
Sara J. Hyland, PharmD, BCCCP | sara.jordan@ohiohealth.com | @SaraJPharmD

Resources and References

CMS Quality Programs - https://mmshub.cms.gov/about-quality/quality-at-CMS/quality-programs
TJC SSl Info -

https://www.jointcommission.org/resources/patient-safety-topics/infection-prevention-and

-control/surgical-site-infections/
NSQIP - https://www.f r lity-pr

CDC/NHSN SSiI Definitions - https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf

Sternal wound infection prevention guidance - [1]
Recent PJI reviews and guidelines - [2—4]

Guidelines informing general SSI prevention and surgical antimicrobial prophylaxis - [5-9], also

Recent SSI prevention review - [10]
Presumptive antibiotics in trauma - [11]

Pre-op S. aureus screening and decolonization (select pieces, see SSI guidelines and reviews
too): [1,12-17]

Pre-op asymptomatic bacteriuria: [18-21]
Periop PCN allergy delabeling/increasing use of first-line abx: [22—42]

PK deep dive into optimal start time of pre-op abx PTI (in addition to review contained in 2013
guidelines above): [43-64]

Postop abx: [65—75]

Bone cement/spacer abx (select examples): [76-88]
Other loca/topical intra-op abx (select examples): [89-96]

Comprehensive ortho surgery ASP | lead: [97]
Other periop ASPs: [98—-101]
Periop clinical pharmacy practice: [102]
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we need help with stopping post-op antibiotics but ASHP has not
updated their guidelines. Is there a good guideline that states which
surgeries should have NO post-op abx use and which ones should and
for how long?

Great question. The ACS/SIS guidelines and the CDC guidelines discuss this in the greatest detail among current guidelines, but procedure-specific assessment of primary
literature is still important in my opinion. See my supplemental handout "antimicrobial prophylaxis guideline comparison" for a summary of what the various guidelines say on
this specific topic. | recommend working with surgical teams more longitudinally to assess their antibiotic use for a particular type of procedure to include the optimal duration
of prophylaxis, rather than trying to get all surgeons/procedures to stop postop antibiotic prescribing. This strategy will help you work with a more focused group of providers
where you can collaboratively review the evidence for risk/benefit in that particular patient population. For example, in TJA, there is mounting evidence that extended postop
antibiotics (i.e. oral antibiotics at discharge after TJA) can effectively reduce PJI, though this comes at the cost of selecting for resistent pathogens in subsequent PlIs (see the
references in slide 63 "Right duration..."). We're not going to get the surgeons to completely abandon this practice for this procedure and there isn't a definite evidence-based
answer. So we collaborated with them to review the studies and limit duration as much as we can and also limit to certain patients with risk factors rather than universal
protocols.

For an ortho patient with an MRSA infection due to hardware in the
ankle, would it be reasonable to treat with Daptomycin vs Vancomycin
simply due to desire to avoid vanco monitoring and multiple daily
dosing?

If treating an MRSA bone/joint infection then | think either could be reasonable based on your local stewardship practices and institutional resources. It may also be
reasonable to treat with an oral agent based on the results of the OVIVA trial though too! (https://www.nejm.org/doi/full/10.1056/NEJMo0a1710926)

Do you have any tips for reminding anesthesia to redose
intraoperatively? Is there anything that can be incorporated into EMR?
What works at your institution?

Yes we have for a while now had the circulator RNs (who manage the "time-out") also keep track of this and cue the anesthesia team, but now we have also build into Epic
when these intervals are approaching and so the anesthesia providers do get an alert on their screen. So between these two mechanisms our compliance with intraop dosing
appears very high

Not a question but just a comment - we have a surgeon who always
wants a vial of polymyxin B for spinal surgeries!

This is likely for a common spinal surgery irrigation- this is an old practice among old spine surgeons in my experience! ;) All dates back to this study with "zero infection rate"
https://pubmed.ncbi.nim.nih.gov/9736080/

Are there other options for pre-op decolonization? At a confernce there
was a vendor that promoting an intranasal alcohol product just before
surgery for decolonization.

Yes there are, | have read some about the premade alcohol nasal swab product which does seem infinitely more convenient and comfortable, but I'm just not sure the
comparative efficacy data is there yet to change practice for us. | have been assessing this though

In your practice, how do long do you see post op prophylaxis abx being
given for? Because by the book, it would be 24hrs but in my practice,
the practioners give beyond that time frame.

I would say we're pretty good at </=24 hours for the vast majority of procedures, and 48hours for CTS, and total joints are their own constant evolution on this front (see the
first question response above)

In your practice, have you see prolonged pre-op abx given for "high risk"
patients prior to urological procedures like up to 1 month in advance?

that seems a bit excessive to me! Pretty much chronic suppression at that point, which doesn't seem ideal. My experience has been that the urologist checks urine Cx in office
a couple/few weeks prior to procedure and treat for 7-10 day courses prior to surgery usually, and then we will still consider covering the organism in the preop abx regimen
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