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For more info....

* SHEA IDWeek training course on diagnostic stewardship
 Saturday Oct 18t (pre-meeting)

* SHEA Task Force papers



Overarching Threads for Diagnostic Stewardship

* Guided by conceptual Model of Diagnostic Stewardship

* Mostly about how we implement testing

* Optimizing diagnosis (mostlyltesting, sometimes more)

* Improving patient outcomes > costs etc.

* Doesn’t oversimplify diagnosis, but discourages misuse of tests

* Clinician language of ordering, lab processing, reporting—
laboratory language of pre-/post-/analytic

Fabre et al ICHE 2023; Morgan et al JAMA 2017



Objectives of Diagnostic Stewardship

A

Fabre V, et al. ICHE. 2023






History of Diagnostic Stewardship

Testing is a relatively new phenomenon in medicine
* 2015 NAM Improving Diagnosis—diagnostic error & Dx excellence

e ~2017 Diagnostic stewardship became the term for work in ID to improve
implementation of tests

e 2023 SHEA Task Force Dx St—4 documents

* 2024 CDC Core Elements Dx Ex—combining excellence, stewardship, and
overdiagnosis

Morgan et al. JAMA 2017; Messacar et al. JCM 2016, Dik et al. JCM 2017



We do a |lot of tests!

.

Cornish, CDC
ECCMID 2019



Conceptual Model of Diagnhostic Stewardship

Fabre et al. ICHE 2023



SHEA Task Force Papers—ICHE 2023/24

* Principles of diagnostic stewardship: A practical guide
* Fabre et al.

* The relationship between diagnostic stewardship and
antimicrobial stewardship
* Kuetal.

* Diaghostic stewardship to improve patient outcomes and
healthcare-associated infection (HAI) metrics
* Singh et al.

* Diagnostic stewardship and the COVID-19 pandemic

* Epstein et al.



Diagnostic Stewardship mostly about implementing
testing

* The steps of testing based on the conceptual model
* Optimize one or more steps in the model

* “Diagnostic stewardship” is sometimes used broadly, e.g.
clinicians deciding to test or not

* Broader medical-decision making around diagnosis, to test or
not and how to interpret a test best = Diagnhostic excellence



Goal of Dx Stewardship is Optimizing testing

* Mostly decrease overuse—e.g. wrong ordering of urine
cultures

* Sometimes assuring a test is used when needed (more
testing)—rapid blood cultures ID

* Sometimes using a new or more expensive test—multiplex
panel

* Goal is better patient outcomes
* Smarter testing




Diagnostic stewardship does NOT oversimplify
medicine

* Endless variability in medicine

* We can’t define best testing for all situations
* But diagnostic stewardship greatly improves wrong practices
* Don’t force decisions—but encourage best care

e Behavioral economics
* Framing
* Nudges

* Allow variation/requests



Diagnostic stewardship is based on lab science &
osychology of decision-making




Compared to clinical microbiology

* Diagnostic stewardship differs from clinical microbiology by:
* Clinician oriented
* Focused on practices / patient outcomes
e Clinical performance of tests (not “analytical”)
* How well identify disease/not disease
* But needs strong understanding / collaboration with micro
* How tests are performed

* How to change lab processes
* How reporting can be changed

 Similar relationship for the general lab and radiology

(Micro and ID have closer relationship in Canada, Australia, Europe etc.—Med micro training)



Clinician language
VS.
Laboratory language

POSTANALYTIC

PREANALYTIC

ANALYTIC

Fabre et al. ICHE 2023



Examples of diagnhostic
stewardship



Reducing CAUTI by Reducing Urine Culturing

* Multidisciplinary effort to reduce CAUTI
e 2013 focus on catheter insertion & maintenance

* 2014 focus on culturing practices:

* Published recommendations on evaluation of fever in critically ill
patient, urine culture only for:
* Kidney transplant, neutropenic, post GU-surgery
» Evidence for obstructive process

Mullin KM et al. ICHE 2017



37% reduction in CAUTI rate

Mullin KM et al. ICHE 2017



Reducing antibiotic treatment of asymptomatic
nacteriuria in 46 Michigan hospitals

* Interventions: benchmarking performance, sharing best
practices, pay for performance

* Qutcome: % hospitalized patients treated for UTI who
had asymptomatic bacteriuria (ASB)

* Estimate relative impact of antibiotic vs diagnostic
stewardship in treatment of ASB

Vaughn et al. JAMA IM 2023



Michigan Hospital Medicine Safety Consortium:
Reducing Tx of ASB

% of patients tx for UTI who had ASB declined from 29 to 17%
% of ASB pts tx & duration of treatment for ASB did not change

Conclusion: Diagnostic > Antimicrobial Stewardship for UTI/ASB

Vaughn et al. JAMA IM 2023




Urine Cx diagnostic stewardship

* Improve ordering—indications to order

* Only culture with pyuria (“reflex” or “conditional” culturing)
e Caution around naming “urine culture” may be best
* Pyuria cutoffs >10, >257

* Better report urine culture results
* Call Iab for results?
* Cascade antibiotic susceptibilities



* Intervention: 15 hospital study of CDS to improve C. difficile
testing, focus on duplicate testing and laxative use

e Multidisciplinary team (HE, AS, informatics, human factors)
* Pragmatic, tailored to each participating site
e Qualitative assessment of user experience

e Qutcomes: C. difficile testing rates, HO-CDI rates (NHSN), and
oral vancomycin or fidaxomicin use

Rock et al. Clin Infect Dis 2022



* Results:
* 25% reduction in C. difficile testing
* 15-27% reduction in po vancomycin/fidaxomicin use

 31-58% reduction in NHSN HO-CDI LablD-events

* “Hard stop” (e.g. requiring call to micro lab) more effective
than soft stop or ASP team intervention

Rock et al. Clin Infect Dis 2022



* Intervention: 14 PICU collaborative to optimize blood culture

practices via diagnostic stewardship
e Standardize practices (decision, source, frequency, pt safety)

 Qutcomes: blood culture rates, antibiotic use, PICU rates of
CLABSI, Cdifficile, mortality, LOS, sepsis

Woods-Hill et al. JAMA Pediatrics 2022



Blood cx rates {, 33%
CLABSI rates {, 36%
Broad spectrum antibiotic use |, 8-13%

No harm seen in balancing measures

Woods-Hill et al. JAMA Pediatrics 2022



Impact of diagnostic stewardship

NHSN-reportable HAIs | Antibiotic use

CAUTI
C difficile
CLABSI

Woods-Hill et al. JAMA Pediatrics 2022; Mullin KM et al. ICHE 2017
Trautner B et al. JAMA Intern Med 2015; Rock et al. Clin Infect Dis 2022
Vaughn et al. JAMA Intern Med 2023; Morgan et al. JAMA 2023



Molecular tests

* Multiplex panels
e Karius and other “agnostic” testing

* Cost a bigger driver
* Many results of uncertain or harmful significance



Gl Multiplex panels

* Greatly improve access to testing (which was rare before)
* High analytic accuracy
* Clinically less clear impact

e Often used inappropriately—Dx St guides better use
* No laxatives, true diarrhea, not >3 days in hospital etc.

* Some hospitals suppress C. difficile results (often colonized)

Baghdadi et al CIDR 2020
Saif et al. ASHE 2024



CSF multiplex testing Meningitis/Encephalitis

* Multiplex PCR to detect 14
pathogens
* Limited ordering

 Stewardship / ID Team
communicated results

* Faster time to optimal Abx/

less IV ABX CSF Molecular Panel Testing Orderset
Check one of the approved indications for testing
(REQUIRED):

[0 Febrile Infant <2 months

[0 Encephalitis

[0 CNS infection in immunocompromised patient

[1 Meningitis (will be run only if 25 WBCs in CSF)

Messacar et al. Pediatrics 2022 (Thanks Kevin Messacar)



Metagenomic Next Generation Sequencing

e Diagnostic Stewardship
Strategies:

* “Tumor-Board” of Experts to
Review + Interpret

* Test Restriction/Prior Approval
* |ID Consult/ Micro Lab Director

» “Test of Last Resort” Approach,
Turnaround Time has Limited
Impact

Wilson et al. NEJM. 2019



Diagnostic vs. antimicrobial
stewardship



Ku et al. ICHE 2024



Non-infectious diagnostic stewardship

Morgan et al. JAMA 2023



Stewardship of other tests



Diagnostic Excellence

* Broad focus on improving diagnosis and
clinical reasoning

* SIDM/CIDM and National Academy of
Medicine led

* CDC combined many efforts on diagnosis into
a Core Elements of DxEx

* Released September 17, 2024

* Support individuals in hospitals, doing
diagnostic stewardship & other actions

Morgan et al_ Diagnosis 2024 https://www.cdc.gov/patient-safety/hcp/hospital-dx-excellence/index.html



Diagnostic Excellence

“Making a
correct and timely diagnosis
using the fewest resources while

maximizing patient experience and
managing uncertainty”

Singh et al. BMJ 2022



Clinical Reasoning

* Cognitive process
* identifying and prioritizing clinical information
* formulate diagnoses and make other clinical decisions

* Appropriately weighing information

* Changes in probability of diagnosis—initial (pretest) and
updated for new information

e Sensitivity & specificity (or LR) of information (tests)

* Clinicians generally not good at probability / changing
probability

Singh et al. BMJ 2022; Morgan et al. JAMA IM 2021; CDC Core Elements



Diagnostic Error
IMPROVING

* Delayed, missed or mis-diagnosis DIAGNOSIS IN
HEALTH CARE

* NOT overdiagnosis




Overdiagnosis

* Diagnosis of disease that will never
cause symptoms or problems

e Can’t identify in individual patients
* Breast, prostate, thyroid CA etc.

* Sepsis

 C. difficile

* UTI etc.

Esserman et al. JAMA 2013
Rhee et al. NEJM 2014
Polage et al. JAMA IM 2015



Improving overdiagnosis in ID?

* J testing when risk is low (higher testing thresholds)
* Consider what will you do with test result before ordering

 Address colonization—

* Asymptomatic bacteriuria (ASB) (old asymptomatic UTI)
e C. difficile

 Limiting testing w/ laxatives

* Toxin testing

Vaughn et al. JAMA IM 2023; Rock et al. BMJ Qual Saf 2022; Morgan et al. JAMA 2023



What do Antibiotic Use, Sepsis Management and
Diagnostics Have in Common?
Core Elements!

Morgan et al. Diagnosis 2024



CDC Core Elements

Components Antibiotic
Stewardshlp

Hospital Leadership Commitment
Accountability

Multi-Professional Expertise
Action

Tracking

Reporting

D N N N N NN
NN X X X X X

Education

Patient, Family, and Caregivers
Engagement




What Will Diagnostic Excellence Programs Look
Like?

* Will vary greatly depending on the hospital size and the
types of testing it does, as well as on the available expertise

* Leadership might come from people who already have
expertise in hospital quality and safety

* A program should provide dedicated time for:
* Physician co-lead
e Laboratory or radiology expert co-lead



How Can “Core Elements” Help?

* Provides a clear indication from CDC (CMS) that the topic is
important enough that it merits focus from a dedicated
program.

* This has been helpful in some places to advocate for resources.

* Emphasizes the need for support and commitment from the
hospital leadership.

* Provides some recommendations based on data and expert
input on how to structure a program and what types of
things that program could focus on.



Necessary elements to implement DS

* Define a clear goal

* Ensure relevant stakeholders are involved
* Microbiology, ASP, IPC, IT, end users

* Ensure unit & hospital leadership support
* Define measures to assess impact (pos/neg)
e Review and refine intervention over time

Morgan et al. Diagnosis 2024; Fabre et al. ICHE 2023



Conclusions

* Diagnostic stewardship is about:
* Mostly implementing tests better
e Optimizing testing (not just less)
* Improving patient outcomes
* Not oversimplifying diagnosis
* Including clinician & lab perspectives
* For infectious disease, general medicine, radiology etc.

* Diagnostic excellence includes Dx Stewardship, overdiagnosis
and improving diagnostic errors (safety events)

* CDC Core Elements of Diagnostic Excellence promotes
development of hospital programs
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