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Abstract:

Backgro ®Solid organ transplant (SOT) recipients are challenging populations
for antimWstewardship interventions due to a variety of reasons, including
immunosuppression, consequent risk of opportunistic and donor-derived infections,

high rates ction with multi-drug resistant organisms and Clostridioides difficile,
and nee longed antimicrobial prophylaxis. Despite this, data on stewardship

intervent metrics that address the distinct needs of these patients are

limite
Methods: rformed a narrative review of the current state of antimicrobial
stewardship in SOT recipients, existing interventions and metrics in this population,

and consﬂerations for implementation of transplant-specific stewardship programs.

Results: robial stewardship metrics are evolving even in the general patient
population, e data on metrics applicable to the SOT population are even more
Iimitedﬁi process, outcomes, and balancing metrics may not always apply to
the Smon. A successful stewardship program for SOT recipients requires

reviewing existiig data, applying general stewardship principles, and understanding

nuances of patients.
Conclu s antimicrobial stewardship interventions are being implemented in

SOT recipients; new metrics are needed to assess their impact. In conclusion, SOT

patients present a challenging but important opportunity for antimicrobial stewards.

This article is protected by copyright. All rights reserved.



{

Abbrevia : Solid organ transplant (SOT), antimicrobial stewardship program
(ASP), m sistant organism (MDRO), Clostridioides difficile infection (CDI),
N

Centers f@r Disease Control and Prevention (CDC), Infectious Diseases Society of
America (J@SAy), prospective audit and feedback (PAF), hematopoietic cell transplant
(HCT), cmlovirus (CMV), trimethoprim-sulfamethoxazole (TMP-SMX), surgical
site infec Sl), nucleic acid amplification testing (NAAT), days of therapy

(DOT), definedgaily dose (DDD), length of stay (LOS)

us

Tweet: (Ewies @Sonali_Advani and @Payal_Patel discuss current challenges

and prop@s trics for #stewardship in solid organ transplant patients

al

Introducg' n

The impaﬁtimicrobial stewardship programs (ASPs) has been recognized in

the gene nt population'™. However, limited data exist on appropriate
antimi@werdship interventions and metrics in immunocompromised patients,
includiw organ transplant (SOT) recipients. In SOT recipients, the degree of
immunos ion puts patients at risk of a variety of opportunistic infections and
donor-derive ections®. This risk of infection changes over time depending on
factor s time since transplantation and de-escalating immunosuppression,

necessitating a nuanced infectious disease approach. SOT recipients often have

significant exposure to therapeutic and prophylactic antimicrobials both pre- and
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post-transplantation, leading to higher rates of infection and colonization with multi-
drug resistant organisms (MDROs) and associated poor outcomes®?®. This high
degreeﬁure to antimicrobials is also associated with increased risk of
Clostridim/e infection (CDI), which in turn is associated with graft loss and
mortal#y“deitionally, complex medication regimens including
immunosuppregsive agents can lead to drug-drug interactions and other adverse
drug effegre is a paucity of data regarding optimal treatment of infections in

these pa cluding agent selection and antimicrobial duration. In addition,

S

atypical presemations, diagnostic uncertainty, and a high degree of investment in

b

patient ou , can lead to antimicrobial overuse.

N

Despite thie tical differences from the general stewardship population, to our

d

knowl OT-specific stewardship guidelines exist, and there is limited

guidance re to SOT recipients in national and international recommendations for

M

ASPs"""? "However, 74% of ASPs at transplant centers include transplant recipients

in their rdommendations®. Therefore, there is a critical need for guidelines that

[

address ific needs of this patient population. SOT patients require a

&,

bespoke s rdship approach and stand to benefit uniquely from stewardship

h

interve is review provides an overview of the current state of stewardship in

1

SOTr ¥including existing data for interventions and metrics specific to this

population, as Well as considerations for implementation of transplant-specific

U

stewardshi rams.

A

Methods:
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This is a narrative review, and the following search strategy was employed to ensure
an unbiased and comprehensive literature review. A search of the PubMed database
was perfor] with the search terms “antimicrobial stewardship” or “antibiotic
stewards&'nmunocompromised” or “transplant” or “solid organ transplant”
and “m-et@“interventions” as well as search terms for resource-limited settings
including gmtemgational” “long-term care” and “community.” We excluded non-human
studies, rgstudies (age <18), and studies where English language translation
was not w In addition, all references from selected articles were reviewed

and incIu@levant. There was no date limitation. Seventy-six articles were

selected En relevance per the search strategy as shown in Figure 1.
Current s stewardship in SOT recipients

The Cen isease Control and Prevention (CDC) and Infectious Diseases
Societ erica (IDSA) have published guidelines detailing optimal

imple i nd management strategies for ASPs. In 2016, the Centers for

Medicare and Medicaid Services and The Joint Commission mandated that all
hospitalsw access hospitals, and nursing care centers have ASPs in

place'" '3 @ CDC’s ASP guidelines, updated in 2019, highlight 7 core areas of
antibiotic ship, including hospital leadership commitment, accountability,
pharmacy, expegise, action, tracking, reporting, and education™. Though there are
increasin n ASP interventions and metrics in the general population, data in
SOT reciﬁre very limited and relatively few studies have focused on or even
includ atient population. Table 1 provides a summary of existing data on ASP

interventions in SOT recipients. This section will review current ASP interventions,

related guidelines, and diagnostics in SOT recipients.
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Antimicrobial stewardship interventions

Prospective audit and feedback (PAF) and preauthorization of formulary restricted

antimicro!'
PAF and ization of restricted antimicrobials are foundational ASP

N E—
interventisns with proven efficacy in the general population, and are key strategies
recommew/ national guidelines11'12’15. PAF was shown to be effective in SOT
recipients ecent study noting significant improvement in guideline-concordant

prescribi teflimplementation of PAF, with no observed increase in antimicrobial

S

cost or rates offeDI'®. Though not directly applicable to SOT, other studies that have

t

included h poietic cell transplant (HCT) recipients have also noted

I

preautho and PAF to be associated with cost reduction and improvement in

prescribi o associated harms'’.

d

Transplant- fic antibiograms

\

While region and institution-specific antibiograms are extremely valuable in choosing

empiric a@timicrobial regimens, these typically are not specific to transplant

[

recipient ay therefore underestimate the antimicrobial resistance seen in

O

these pati . Previous studies examining urine cultures in renal transplant patients

1

noted riability in antibiotic resistance patterns, including significantly more

MDROS®

[

pared to the institutional antibiogram''°. Another study examining

Gram-negative fesistance patterns from all bacterial isolates in SOT recipients also

U

noted signifj differences from the institutional antibiogram; again, higher rates of

antibioti nce were noted among these patients, leading to decreased

A

susceptibility to recommended first-line therapies®. These studies highlight the
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potential utility of transplant-specific antibiograms in assisting with appropriate

empiric prescribing of antimicrobials.

{

Parenter: V to PO) conversion

P

]
Conversign from |V to PO antibiotics is recommended by current guidelines in many

situationsgihisagtrategy is known to decrease drug costs, V-associated

G

complicatiOW&8®and reduce hospital length of stay.?’. While the use of oral antibiotics

has not specifically studied in SOT recipients, a recent retrospective study of

S

patients wi erobacterales bacteremia included approximately 200 SOT

U

recipients und no difference in mortality between IV therapy and early step

1

down to py?2. The VICTOR trial, one of the few existing randomized

controlledtr ssessing antimicrobials specifically in SOT recipients, showed that

d

ir was non-inferior to IV ganciclovir in treating cytomegalovirus

(CMV) dise SOT patients®. This strategy has been widely incorporated into

disease-specific guidelines, including those for CMV and invasive fungal infections®*

26. L

Allergy de ng

Beta-l@gy delabeling has been shown to be tremendously impactful in
improvariate antibiotic prescribing patterns®-?°. SOT recipients, who often
have sign@xposure to antibiotics, are known to have high rates of reported
antibiotic a s. In one recent study, 29% of transplant (including both SOT and
HCT) re{reported an antibiotic allergy and 16% reported a beta lactam
allergy. This study also showed that SOT patients with a listed beta lactam allergy

were more likely to receive broad-spectrum antimicrobials than their non-allergic
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counterparts®’. Another retrospective study of liver transplant recipients
demonstrated 16% had a labeled antibiotic allergy, with the majority of these being

beta-lactaﬁd sulfonamide allergies. Patients with antibiotic allergy labels in this

study we have a trend toward increased rates of MDRO infection and

I B . .31 \ .
CDil, whli is consistent with the non-transplant population®'. Studies in the non-

transplanmation have shown that allergy delabeling significantly improves

antibiotic Ibing practices, but to date there are no similar studies in the

transpla tion®?>*. However, a recent study in which SOT patients with

S

sulfonamide allergies were desensitized to trimethoprim-sulfamethoxazole (TMP-
SMX) de&ted significant cost savings with no adverse effects, indicating that
this may useful strategy™”.

ophylaxis strategies

U

Tailored pr: xis approaches can lead to reductions in unnecessary antimicrobial
exposures and related adverse effects. Recent studies in CMV prophylaxis
demonstrate that the use of these strategies, including measuring cell-mediated

immunity@, are safe and feasible in SOT patients*®*’. A study in lung

transplant lents showed that use of diagnostic tools including BAL fungal

cultur ctomannan assays to diagnose and pre-emptively treat invasive

th

asperg ions significantly decreased the risk of these infections and

decreased antiffingal exposure when compared to a universal prophylaxis

Gl

strategy®.

A

Pre-operative prophylaxis

This article is protected by copyright. All rights reserved.



Though infection prevention bundles and standardization of preoperative

antimicrobial prophylaxis are known to improve outcomes and decrease surgical site

infections“'il| few studies have evaluated these interventions in SOT

recipient @ gcent retrospective study evaluating the implementation of an
infection gontrol bundle and standardizing recommendations for surgical prophylaxis
in recipie iver, kidney, pancreas, and kidney-pancreas transplantation
demonstr: significant reduction in SSI and increased compliance with

antimicrthocols‘”. Additionally, the American Society of Transplantation has

recently publiSRed guidelines for the management of SSI in SOT patients which

address ﬂthe critical differences between SOT patients and the general
surgical jon, and provide recommendations for prevention and treatment of
these inf@Cti

d

Diagnostic uncertainty is common in SOT patients as they often have atypical
presentaSns of common infectious syndromes, and are also at risk for uncommon

infectious@mes. Additionally, some commonly used diagnostic assays, such as

serologic . may not be accurate in this population****. This diagnostic

1

uncertain n lead to indiscriminate use of broad-spectrum antimicrobials. Recent

advan

{

d diagnostic tests, including point of care nucleic acid amplification
tests, multiplex PCR panels which also report antimicrobial resistance genes, and
the advent tagenomic sequencing tests capable of detecting potential

pathoge assist with accurate, speedy diagnosis and help minimize

A

unnecessary antibiotic exposure45. Studies in the non-transplant population have

shown that rapid diagnostics can reduce use of broad-spectrum antimicrobials and

10
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treatment of contaminants; when paired with ASP interventions, these tests can be
cost-effective interventions®'*°. While most of these diagnostic tests have not been
evaluamcally in SOT recipients, a recent study evaluating a host gene
expressiaa gene expression signature produced by the host in response to
infectic%-@terial, viral, and fungal infections demonstrated reduced accuracy in
discriminagingtfese infections in immunocompromised hosts (including SOT
recipientQmpared to their immunocompetent counterparts®’. Additionally, a
study examifling universal C. difficile screening of SOT recipients using nucleic acid
amplification testing (NAAT) found that this strategy leads to overtreatment*®. Further

examinaﬂve performance and applicability of newer diagnostic tests, including

advance ular diagnostics, in the SOT population is needed to understand

their besmthese patients.

Metrics

An understanding of valid metrics to assess the impact of ASP in SOT is critically
importan%nt data on ASP metrics are incomplete and evolving even in the
general p@)n, and data on metrics applicable to the SOT population are even
more limited™Mmportantly, a recent survey of ASP interventions and outcomes in
transp@s (both SOT and HCT) noted that 23% of respondent programs did
not utilwecific metrics to assess the impact of ASP in SOT recipients.
Among thﬁof programs that did use specific metrics, there was significant
variability i h metrics were chosen'®. This section discusses existing data on
ASP m{éOT recipients, divided into process, outcome, and balancing metrics

as shown in Table 2.

11
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Process metrics

Process metrics are used to determine if an intervention is having the desired effect

or impact. jonal guidelines recommend monitoring antimicrobial consumption by

days of t Ts) or defined daily dose (DDD) (if DOT is not institutionally

avallablefnd comparing this data with institutional ASP recommendations to

determinmpriateness of prescribing patterns (please see reference 49 for a
ption of these metrics) "%, This strategy represents a cornerstone

thorough

process W general ASP and is also a commonly employed strategy in

transplant proghams, with 27% of SOT programs reporting monitoring antimicrobial

use as an etric’>. However, use of consumption metrics like DOT and DDD
have signifi imitations in SOT patients considering the use of prolonged
prophylaXis ny cases and therefore requires nuanced

interprgiati oncordance with ASP guidelines is also a commonly used process

metric. Are study examining stewardship-concordant prescribing practices in
SOT foun o of prescriptions were not consistent with stewardship
recomme!dations; the most common reasons for discordance were lack of de-
escalatio ropriate length of antibiotic therapy, and empiric antibiotics that
were too b . The majority of guideline-discordant cases did not have transplant
infecti@es consultation. This study used the CDC’s guidelines to define best
stewarwtice in the absence of national, international, or institutional SOT-
specific g@sw. Studies of antifungal stewardship interventions which have
included tr nt patients have utilized appropriateness of antifungal therapy,
duratio{py, and adherence with antifungal guidelines as relevant process
measures®"?,

12
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Outcome metrics

Measurement of patient outcomes that truly reflect ASP interventions is challenging.
Rates (Htimicrobial resistance, length of stay (LOS), mortality, readmission
rates, dumrenteral therapy, and days of central venous access have all

been progsed but each have their limitations, primarily inability to adjust for

confoundmables that impact these metrics®*°°. Monitoring for adverse events

including es and drug-drug interactions can also be considered as useful
outcome w Many of these measures, including CDI, readmission, and
mortality,@een proposed as metrics to assess the quality of transplant
programs i ral®’. CDI rates may represent a particularly salient metric, as SOT
recipient own to have higher rates of infection and increased morbidity,

mortality,msts associated with CDI than the general population®°.

Additi is one of the few outcome measures in the general stewardship
population ASP have consistently been shown to have a positive impact,
including on mortality®. Accordingly, CDI rates are the most commonly utilized
outcome Wn SOT programs, with 56% of programs in a recent survey using

this metri

O

h

Metric ic to antifungal and antiviral interventions in SOT patients have also

{

been r Bseful outcome measures related to antifungal stewardship include

antifungal resistance rates, recurrent fungal infections, LOS, and mortality or fungal-

G

infection fr ival®*°12, Similarly, viral-related hospital admissions and antiviral

resistan have been documented as outcomes in antiviral stewardship

A

studies, primarily in patients with CMV infection?5-36-37:60,

13
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An important caveat in SOT recipients is that most of these outcome variables are
likely to be more frequently affected by confounders and less responsive to ASP
interventioﬂan in the general population®. Therefore, more data on SOT-specific
outcome needed, and a careful interpretation of existing metrics as

. W _
applied tgpSOT patients is necessary.

BalancingQws

Balancin res assess whether a given intervention designed to improve one
aspect o@dship may inadvertently cause negative repercussions in another
aspect of any process metrics (such as antibiotic use) and outcomes metrics
(includin ission rates, mortality, and drug-related adverse events) can also be

assessencing metrics.

One s ned above examining the impact of PAF in SOT recipients utilized

stewardship- ordant prescribing as their primary outcome, with antimicrobial
consumption and CDI as secondary outcome measures. They also examined LOS,
readmissSn rates, and mortality as balancing measures®.

The desir f outcome ranking and response adjusted for duration of antibiotic
risk (DOO AR) tool is a novel method involving first categorizing patients into
an ove@l outcome, and subsequently ranking those patients on desirability
of outc#his strategy seeks to overcome limitations of typical ASP metrics to

assess advant§es and disadvantages of different antibiotic use strategies, and has

been u&ent studies in SOT recipients®?.

Feasibility and Usefulness of Metrics

14
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Given the difficulty and complexity of identifying and implementing accurate, clinically
meaningful metrics for assessing the impact of ASP, defining the feasibility and
usefulnes ese metrics is necessary. Recently, an expert panel identified 6
metrics fﬁwg ASP interventions in acute care settings using a modified

N —
Delphi apsroach ®, according to the following criteria:

1. If the w associated with improved antimicrobial prescribing.
m

2. If the S associated with improved patient care.

3. If the c_i8§ useful in targeting antimicrobial stewardship efforts.

S

4. If the metricg feasible to monitor in any hospital with an electronic health record.

U

Metrics we sidered feasible if electronic definition development, data collection,

1

and analySi e completed within the two-year project timeline. Metrics were

considerl if pilot sites and investigators felt that analyses using the metric

could i isions about their ASP goals and development. For example, days

present or tic days per patient days are both feasible and useful. However,
this metric requires the ability to track individual patients’ movements between
hospital Wihits in order to count calendar days of hospital and unit exposure®.

These da@be complex, and require a mapping procedure to ensure consistency

with units | fied in the pharmacy data source as well as the patient movement

h

data s This approach can provide a framework for selecting appropriate ASP

metricst he institutional and national level, in the absence of robust data to

{

guide these dedisions.

G

Recom ions for the creation and implementation of SOT-specific ASPs

A

Interpreting existing data in combination with general ASP principles and nuances of

the patient population of interest can be used to model successful SOT ASPs.

15
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A multidisciplinary team approach is the first critical step in a successful SOT-

specific 6455 Thjs should include at minimum, transplant infectious disease

specialis s disease trained pharmacists, organ-specific transplant

physmar‘s relevant to the institution, as well as representatives from nursing,

microbiolggy, agd infection prevention (Figure 2). A close relationship with the
microbiolmo

ratory is also vital to facilitate understanding of diagnostic testing

strategiewf patients, interpretation of microbiologic data, and timely

communicatiomf test results. Collaboration between ASPs and microbiology labs in

the non-Sﬁoulation has been shown to clarify microbiologic results, reduce
t

unneces ing, and optimize antimicrobial therapy®®®’.
Reco SP interventions in SOT mirror general ASP interventions to some
extent, with important considerations. The implementation of PAF has been

shown to be effective and safe in SOT recipients'®. This strategy is viewed more
favorablySmonc-; transplant physicians compared to formulary restriction and has
also bee to be more impactful than restriction in decreasing antibiotic use'>®.
The imple ation of transplant-specific antibiograms can assist in defining and
trackir@ecific resistance patterns and in choosing empiric antimicrobials
tailorew)pulationm'zo. Pharmacy expertise in dosing antimicrobials for this
special p@n, with an eye to drug-drug interactions and toxicities, can maximize
the benefit timicrobials while reducing harms®. The use of advanced
diagno{;so assist in personalizing prophylaxis regimens to avoid

unnecessary drug exposure*®. A concerted allergy de-labeling strategy can also help

16
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improve prescribing patterns and minimize indiscriminate broad-spectrum

antimicrobial use?”*°.

Organ ar& state guidelines specific to transplant recipients are already

LR . . :
known toge effective in antiviral and antifungal stewardship but should be expanded

to includmnfectious disease states as well**?°. These guidelines should

incorpora splant antibiograms if possible, which can improve empiric
prescribiWelp minimize unnecessary antibiotic exposure.

)
Lastly, ed ion of stakeholders is an essential component to the success of SOT
ASPs. Tﬁe relationship of SOT recipients with the medical system can lead to
a high dememotional investment in patient outcomes, which paired with the
percepti ese patients are often more ill than their non-transplant
counterpart lead to challenges for the successful implementation of ASPs.

Education about ASPs has been shown to change attitudes and improve prescribing

practicesind should be applied to SOT ASPs as well"*"".

The rightgs by which to measure the success of these interventions in SOT

1

patien argely unknown. However, process metrics including defined daily

dose a

[

dance with stewardship guidelines, outcomes measures including

rates of MDRO JCDI, LOS, readmission rates, and mortality have all been used to

i

study stew p in this population. Additionally, intriguing new strategies such as

the DO AR methodology may help address the complexities of these

A

patients to move toward a more comprehensive understanding of the impact of

ASPs.

17
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International perspective

The vast Eity of studies on antimicrobial stewardship have been conducted in

high-inco jies in the US, Europe, and Australia. However, antimicrobial

N
resistancs is an urgent worldwide problem, prompting the World Health Organization
to releasmal action plan to combat resistance in 2015’2, Developing countries
face uniq llenges in antimicrobial stewardship, but efforts to address these

challeng e gvolving in many places’®. For example, India has worked on national

S

policy to impr antimicrobial use and has begun to formalize infectious diseases

fellowship ms. Despite this, a number of barriers still exist for antimicrobial

FIU

stewards dia depending on the region including availability of diagnostics,

lack of I[mi pharmacists and physicians and unregulated antibiotic use in the

T4

comm wever in India, as of 2019, 550 transplant centers were already in

operation wj ore than 12,000 solid organ transplants performed annually”. As
solid organ transplants are increasingly performed around the world, more data is

needed oR the feasibility and applicability of ASP interventions and metrics

globally. O

Concl

{

future directions

The fie

L

icrobial stewardship is evolving rapidly and has made significant

impacts in the r@sponsible use of antimicrobials, including decreasing antibiotic

Gl

resistance proving patient outcomes. Within this field, SOT recipients

compris lex patient population that presents unique challenges and

A

opportunities. Despite this, these patients are not included in societal ASP

guidelines, and data on ASP interventions and metrics by which to assess their

18
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impact are sparse and poorly defined. Most existing data have been derived from the

general population, or other immunocompromised patients, and must therefore be

{

substantiated.in SOT recipients.

m
The first ighportant step toward comprehensive ASP for SOT recipients is a more
complete gndegstanding of the current state of stewardship in SOT and existing

barriers to

G

mentation of ASPs. Current data is limited to single center studies

and ther dies with greater generalizability are needed. As SOT recipients

S

are often not iNgluded in clinical trials which inform infectious disease guidelines,

€

there is limi uidance related to treatment of infections in these patients. Current

N

recomm i@Rs, where they exist, are largely based on expert opinion. Inclusion of

SOT recigie future large-scale trials is an important step toward developing

9°)

disea cific guidelines that accurately address the specific needs of this

population. r next steps will be to perform a modified expert panel similar to the

STE s panel to assess usability and feasibility of ASP metrics in SOT®.

L

As ouru ding of ASP in SOT patients progresses, appropriate metrics to

assess the act of ASP in SOT patients must evolve as well. Standard process,

outcor@alancing metrics may not always apply to the SOT population. As

uniqueHNentions are being developed in this population, new metrics may

need to be gen;ated to assess their impact. In conclusion, while SOT patients

present sin opportunities for antimicrobial stewardship, there are currently more
question answers in how best to address their specific needs.

19
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Table 1: Sumhvailable literature on antimicrobial stewardship interventions in solid organ

transplant pati

Intervention

&)
(n

Prospective
audit and

feedback

lation

Results

Reference

179 SOT T recipients

with infection

Increased antimicrobial-
stewardship concordant

prescribing

So et al 2019'®

Transplant-
specific

antibiogra

bith

Viar

nal transplant

ients with UTI

100 renal transplant

recipients with UTI

positive blood
and urine cultures

SOT recipients

High rates of antimicrobial
resistance to empiric agents
recommended per institutional
antibiogram

High rates of antimicrobial
resistance to empiric agents
recommended per institutional
antibiogram

High rates of antimicrobial
resistance to empiric agents
recommended per institutional

antibiogram

Korayem et al 2018

Halim et al 2020

Rosa et al 2016%°

Optimizing
antimicrobial

dosing

|
53 SOT recipients
receiving ganciclovir
or vanganciclovir

prophylaxis

Population pharmacokinetic
modeling optimizes antiviral
dosing vs. manufacturer

recommendations

This article is protected by copyright. All rights reserved.

Padulles et al 2016

27




79 SOT recipients

receiving

ISavuconazole

Population pharmacokinetic
modeling optimizes antifungal
dosing vs standard dosing,

specifically for candidal infection

Wu et al 2020%

1478 total patients

including 217 SOT
IV to PO
recipients with
conversion
Enterobactericiae

bacteremia

OT recipients

MV § disease

No difference in mortality between
oral step down in first 5 days vs.
entire duration with parenteral
therapy

Oral valganciclovir was non-
inferior to IV ganciclovir in treating

CMV disease

Tamma et al 2019%

Asberg et al 2007%

Allergy

delabeling
1410 SOT recipients

| 3 iver transplant

‘@ ents

52 SOT recipients

with sulfa allergy

Reported beta lactam allergies
were more likely to receive non-
beta lactam antibiotics

Reported antibiotic allergies were
associated with a trend toward
increased antimicrobial resistance
and Cdifficile infections
Desensitization was associated
with significant cost savings with
no adverse impacts on patient

care

Imlay et al 2020%

Khumra et al 2017%

Pryor et al 2019*'

Personalize
prophylaxis 27 SOT recipients

with CMV viremia

CMV-specific cell-mediated
immune assay can be utilized to
determine duration of antiviral

therapy
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519 Lung transplant

recipients

BAL culture and galactomannan-
directed pre-emptive therapy
significantly reduced the risk of
invasive Aspergillus infection and
reduced the need for anti-fungal

prophylaxis

Husain et al 2018*

Pre-operative

prophylaxis
surgical

dures on SOT

ients

a1USC

Implementation of infection
prevention bundle and
standardized antimicrobial
prophylaxis led to decreased
surgical site infections and
increased compliance with

stewardship recommendations

Frenette et al 2016%’

1 SOT- Solid Organ Transplant,

|

T UTI — Urinary Tract Infection

§ CMV- Cy us

or |\

Table 2: mples of proposed antimicrobial stewardship (ASP) metrics for solid

n

t

organ transplant gatients

Type of metric Examples

t

Antimicrobial consumption (daily dose (DDD), length of
therapy, or days of therapy (DOT)

Process metrics
Parenteral to oral conversion rates

Duplicate antibiotic therapy
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Adherence to prescribing guidelines

Provider acceptance of ASP recommendations

!

[l

Outcome pgetri

ISC

Rates of antimicrobial resistance
Clostridium difficile infection rates
Financial impact/cost savings
Length of stay

Readmission rates

Mortality

Balancing metrics

Antimicrobial consumption (DOT or DDD)

Drug-related adverse events

Readmission rates

Mortality

Desirability of Outcome Ranking (DOOR) and Response

Adjusted for Duration of Antibiotic Risk (RADAR)

Author |
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Figure legends:

Figure 1: Flow diagram detailing search and article selection strategy.
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