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As You Listen, Ponder...

 What impactful actions can you take as a result of
the information shared today?

 How are you able to increase engagement within
your facilities to ensure a true change in patient
safety?

* Based on what you heard today, what activities do
you currently have underway that can leverage
immediate action over the next 30, 60 or 90 days?
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Meet Your Speaker
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URGENT
This bacteria is an immediate public health threat IN EXCESS MEDICAL COSTS PER YEAR

that requires urgent and aggressive action.

CDC. Antibiotic resistance threats in the United States, 2013. Atlanta, GA: US DHHS, CDC; 2013.
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CENTERS FOR MEDICARE & MEDICAID SERVICES

U.S. DHHS 2013 Action Plan for HAI Prevention:
30% ¥ in HO-CDI by 2020

Created value-based incentive programs linking financial
penalties to hospital performance:
HO-CDI rates reported to NHSN beginning October 2016
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Original Investigation | Infectious Diseases

Assessment of Federal Value-Based Incentive Programs
and In-Hospital Clostridioides difficile Infection Rates

Mohammad Alrawashdeh, PhD, MSN; Chanu Rhee, MD, MPH; Heather Hsu, MD, MPH; Rui Wang, PhD; Kelly Horan, MPH; Grace M. Lee, MD, MPH

Alrawashdeh M, et al. JAMA Network Open 2021;4:e2132114.
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Value-based incentive program began including HO-
CDI: 6% decline in 15t quarter, 4% per quarter thereafter

TJC required antimicrobial stewardship programs in 2017 Q7

Incidence per 10000 patient-days

2013 2013 2014 2014 2015 2015 2016 2016 2017 2017 2018 2018 2019
Q1 Q3 QI Q3 Q1 Q@ Q@ Q@ QI Q3 Q1 Q3 Aal

Year and quarter

Alrawashdeh M, et al. JAMA Network Open 2021;4:e2132114.

10



iii UVA Health

My goals today:

Explore diagnostic stewardship
opportunities to reduce HO-CDI
through the lens of the UVA
Health experience.

Share our tools, outcomes and
lessons learned.



it UVA Health

Let's rewind to
Sept 2016...




“C. difficile Coalition” established
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TSI

. difficile case review

L. D ics and Admissi

Coalition Expectations:

Adrmizsion date:

Datels) of C. difficile PCR during this admission (and/or prior 28 days): 1. 2 3.

« Review HO-CDI cases within 1 business day e S e

Provider team at time of positive PCR:

1. C. difficile Diagnostic Information

e  Connect with unit-based nurse and P hysicia N N T

within 24hrs prior to PCR test

| e a d e I’S f O | | OWI n g th el r | n d e p e n d e nt reV| eW Ofever (238) O leukocytosis (211.00 kful) O sbdominal pain O severe complicated disease (e.g. ileus, megacolon)

1l Possible Alternative Explanations for Diarrhea and Antecedent Antibiotics

O Pro-matility agents charted within 48hrs prior to PCR test [docusate, senna, bisacodyl, polyethylene glycol, lactulose, oral mag ox)
. .
o "
(using new case review tool) — T e
Indication for Therapy

[Refer to practice guidelines for specific diagnaostic
Antibiatic Start date Stop date | criteria upporting physical exam Approgpriate?

« ldentify opportunities for improvement g T

O¥ ON  Ohotsure

(OFlIs) R

Oy ON OMNotsure

» Support unit leadership in presenting OFls at o1 o G
“daily huddle” (M—F) TP ———

Potential OFl(s) identified? Oy OMN

I yes, pleas ect zll that could 2pply:
. Antacade tibiotics:
« Present data and action plans quarterly G
[ given for longer than necessary
Alternative explanation for diarrhea: C. difficile Diagnostic Infarmation
O medications O initially not indicated
[ diseasals) other than COI: O “test-of-cura
O tube feedings O sent within days of pesitive test

14



Daily Huddle

Mortalities

7

10

o b i)

Inpatient Falls with
Injury

15

View all metrics »

30-day Readmissions
All Cause

0

10
5

Potential CLABSI
Notifications

0

Pressure Injuries
Stage | and Above

0

10

un

CAUTI
Notifications

0

Patient Handling
Team Member Injuries

0

10

Potential C. diff
Infections




OFls assigned to 3 stewardship “buckets” with leaders for each

T The
Infection control measures to limit the spread of Clostridium difficile 3 @ . b 2 .
RoP Vb’ £ ] Kuiper .54 H. Wier', F. Bartuf’, . T, P. Gastmier', on behalf of the Hospital Ant|b|ot|c Stewardship Inappropriate Clostridium difficile Testing and Consequent

é:; ngrams: 2019 Overtreatment and Inaccurate Publicly Reported Metrics

S_oan den an’
B. Patel™, 5. 5¢
Seun 0L Kally, M Michael Varrirgion, D' Teresa B, Fombosrs, MI% ' Sarah N, Sution, M0
'nstitute for Medical Microbiology and Hospital Epidemiology, Medical School Hannover, Hannover, i, MIT:" Michad Posieinick, RPh:* Anesss Mikolaicrak, BE4;" Masrom K. Bobon, MEY*
Germany, “Leiden University Medical Centre, Leiden, The Netherlands, “Department of Microbiology,
Leeds Teaching Hospitals and University of Leeds, Leeds, UK, *Unilé d'Hygiene et de Lutte contre les
Infections Nosocomiales, Hapital Saint-Antoine, Paris, France, "European Centre for Disease Preven-
tion and Control (ECDXC), Stockholm, Sweden, "Royal Devon and Exeter Hospital NHS Foundation

Health, London, UK, ''Centre for Infectious Disease Cantrol Netherlands, National Institute for Public
Health and the Environment (R[VM), Bilthoven, The Netherlands, “Institute of Clinical Microbiology,
Faculty of Medicine, University of Szeged, Szeged, il
Mandeville, Buckinghamshire, UK, '*Health Protection Agency, London, UK, "Academic Department
of Geriatric Medicine, Hampstead Campus, Royal Free and University College Medical School,
London, UK and "“Health Protection Scotland, Glasgow, UK

ABSTRACT

Clostridium difficile-associated diarrhoea (CDAD) presents mainly as a nosocomial infection, usually after
antimicrobial therapy. Many outbreaks have been attributed to C. difficile, some due o a new hyper-
virulent strain that may cause more severe disease and a worse patient outcome. As a result of CDAD,
large numbers of C. difficile spores may be excreted by affected patients. Spores then survive for months
in the environment; they cannot be destroved by standard alcohol-based hand disinfection, and persist
despite usual environmental cleaning agents. All these factors increase the risk of C.dificile
transmission. Once CDAD is diagnosed in a patient, immedizte implementation of appropriate
infection control measures is mandatory in order to prevent further spread within the hospital. The
quality and quantity of antibiotic prescribing should be reviewed to minimise the selective pressure for
CDAD. This article provides a review of the literature that can be used for evidence-based guidelines to
limit {he spread of C. difficile. These include early diagnosis of CDAD, surveillance of CDAD ma-a,
education of staff, appropriate use of isolation precautions, hand vgjelw pmle(ll‘.’e cloth
an\'mmmema\ cleaning and cleaning of medical equipment, good a ic stewardship, and 1peﬂf|<
measures during outbreaks. Existing local protocols and practices for the control of C. difficile should be
carefully reviewed and modified if necessary.

Keywards  Clostridium difficile, evidence-based guidelines, infection control measures
Clin Microbiol Infect 2008; 14 (Suppl. 5): 2-20

Correspend: thosand repin regaests: .. Vorbers, MD, I for Mechen Mirobiokogy
Medical Schoal Hannaver, Carl-Newben . D-30625 Harnower, Ger:
E-mmail: Voriberg, RalfMH.-Hannover DE

Hoapita! Epidemiology,

The authors declare that they have no financial conflicts of interest.

for Emerging and
Zoanatic Infectious Diseases

Ohision of Healthsare Quallty Promodon

© 2008 The Authors
pean Society of Clinical Microtriology and Infectious Diseases, €M), 14 (Suppl. 31, 2-20

Journal Campilation

Environmental Antimicrobi
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Diagnostic stewardship goals

Selecting the right test U for the

right patient at the right

and antimicrobial use. @

Messacar K, et al. J Clin Microbiol 2017;55:715-23.

Clinical
evaluation

Diagnostic
Stewardship

+ Right test

+ Right patient
« Right time

diagnostic
test ordered

Patient
Diagnosis &
treatment
Antimicrobial
Health Care St(-.zwarlesmp )
Provider . R!ght interpretation
« Right antimicrobial
« Right time
A
Rapid diagnostic diagnostic
test performed result
reported
Microbiology )

laboratory

17




I Provider:

Clinical assessment o
Diagnostic stewardship in 3 stages: decior
Test order support)
Pre-analytic: l Preanalyic
Test decision-making and specimen collection s”“'“I“”“""”
Submission
A na Iyt i C. Laboratory: o
Which test(s) to offer? o g
POSt-anaIytIC: . . (single l-:-rre:ul?t?-:f:sr:na?guriﬂ'lm} Anate g
Results interpretation and reporting
Provider:
Result reported Postanalytic
Interpretation/Diagnosis
Tre!'tment Antimicrobial
(antimicrobial therapy) stewardship

Madden GR, Poulter MD, Sifri CD. Diagnosis 2018;5:119-25.
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T
The challenge of CDI diagnostics

1. Diarrhea is common
« 12-32% of hospitalized patients develop diarrhea
e <20% is attributable to CDI

2. Asymptomatic colonization is prevalent
* 3-8% upon admission
* As high as 20-25% during hospitalization

» Up to 50% in patients with cystic fibrosis or those in rehab or long-
term care facilities

3. No testing strategy definitively confirms infection
* No prospectively validated diagnostic criteria for CDI exist
« Diagnosis based on combination of clinical/laboratory findings

Infect Control Hosp Epidemiol 2010;31:431-55; BMC Infect Dis 2015; 15 :516; Clin Infect Dis 2018;66:e1-e48;

Infect Dis Ther 2021;10:687-97. =S
nfect Dis Ther tHa HEIN [@EY
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TSI

Table 1 Summary of available tests for Clostridium difficile infection [5, 6, 12]

Test Sensitivity Specificity Substance detected

Toxigenic culture (TC, reference test) > 95% 80-90%  C. difficile bacteria or spores

Nucleic acid amplification test (NAAT) 92-97%  83-100%  C. difficile nucleic acid (toxin genes)

Glutamate dehydrogenase (GDH) 86-99%  88-100% C. difficile common enzyme

Toxin A and B enzyme immunoassays (EIA) 51-63%  91-100%  Presence of active toxin production

Glutamate dehydrogenase + toxin A/B 83-100%  91-100%  Suggestive of CDI if compatible signs and
immunoassay (GDH + Toxin EIA) symptoms present

Nucleic acid amplification + Toxin immunoassay 77-100%  91-100%  Suggestive of CDI if compatible signs and
(NAAT + Toxin EIA) symptoms present

Lee HS, et al. Infect Dis Ther 2021;10:687-97.

20
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Original Investigation | Infectious Diseases

Assessment of Federal Value-Based Incentive Programs
and In-Hospital Clostridioides difficile Infection Rates

Mohammad Alrawashdeh, PhD, MSN; Chanu Rhee, MD, MPH; Heather Hsu, MD, MPH; Rui Wang, PhD; Kelly Horan, MPH; Grace M. Lee, MD, MPH

Alrawashdeh M, et al. - JAMA Network Open 2021;4:e2132114.

21



TSI

Figure 1. Percentage of Cases of Health Care Facility-Onset Clostridioides difficile Infection (HO-CDI) Diagnosed
by Different Testing Methods at 265 US Hospitals, 2013 to 2019

100+
o\ et type Most hospitals used
AEIA NAAT as the
L0 AR SR predominant testing
% method
g BUT
0 504
2 since it cannot
& distinguish between
2 .. % infection and
-..__«—‘—t—"*_‘“/‘—‘ colonization...
o I—H—/\.\._.\l—.——I——I\._./I*_.“‘.—.-—.—-.—.——._._.

T T T T T T T T T T T T 1
2013 2013 2014 2014 2015 2015 2016 2016 2017 2017 2018 2018 2019
Ql Q3 Q1 Q3 Ql Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1

Year and quarter

Alrawashdeh M, et al. JAMA Network Open 2021;4:e2132114.
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Research

Original Investigation

Overdiagnosis of Clostridium difficile Infection
in the Molecular Test Era

Christopher R. Polage, MD, MAS; Clare E. Gyorke, BS; Mich
David L. Chin, PhD; Susan Wang, BS; Hien H. Nguyen, MD,
Lenora W. Lee, MD; Kyoungmi Kim, PhD; Sandra Taylor, Phl
Edward A. Panacek, MD, MPH; Parker B. Goodell, BS, MPH

ORIGINAL ARTICLE

Inappropriate Clostridium difficile Testing and Consequent
Overtreatment and Inaccurate Publicly Reported Metrics

Sean G. Kelly, MD;! Michael Yarrington, MD;? Teresa R. Zembower, MD;'” Sarah H. Sutton, MD;"?

i Maureen K. Bolon, MD"?

REVIEW

Clostridium difficile: Diagnosis and the Consequence
of Over Diagnosis

Helen S. Lee (& - Kamryn Plechot - Shruti Gohil - Jennifer Le

Polage CR, et al. JAMA Intern Med 2015;175:1792-1801. Kelly SG, et al. ICHE 2016; 37:1395-1400; Lee HS, et al. Infect Dis Ther 2021;10:687-97.
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Pre-analytic phase

How were we deciding to test?
Were our specimens appropriate?

iii UVA Health




Case Reviews:

Example Quarterly Summary of Diagnostic Opportunities for Improvement

Case |[Service

OFI type

Detail

1 Digestive Health

Low probability
Lack of signs/symptoms

High ileostomy output after total colectomy
No fever, WBC, abdominal pain

Laxative use

2 Medical subspecialties Alternative explanation
> . Suspected opioid withdrawal
3 Medical subspecialties Lack of signs/symptoms Aspiration pneumonia, loose stools resolved without treatment
Chemotherapy-associated diarrhea
4 Oncology Alternative explanation N

No fever, WBC, abdominal pain

5 Heart & Vascular

Alternative explanation
Lack of signs/symptoms
Delayed collection

Laxative use
No fever, WBC, abdominal pain
Ordered on admission, sent hospital day 4

Other feedback: smell is not predictive, lack of documentation, testing not appropriate for patient placement, formed stool sent to lab

fHa HQIN CEIE),



Should | send this stool for Clostridium Difficile (CD)
testing?

When to suspect CD: > 3 Loose or Watery Stools in 24 hours" while not
on agents that induce diarrhea (i.e. laxatives, antacids, tube feeds, etc.)
and presence of clinical signs/symptoms consistent with CD (fever |
increased WBC | abdominal pain/distension)

Please send only 1 specimen per patient as increased testing does not
increase sensitivity.
Patient with a recent positive test (last 28 days) with clinical signs of
symptoms of C. diff do not need additional testing® but may require
retreatment.

NO YES

Fast Fact: 1 in 5 patients in the hospital are colonized with
C. dl:ﬂa and 1 in 2 in long term care facilities®, so think before
you test: “Does my patient have colitis?”

For more information:
1) ICHE May 2010, vol. 31, no. 5 3) N Engl J Med. 2000;342(6):390

2] Clin Infect Dis, 2011 Nov;53(10):1003-6. Epub 2011 Oct 5. 4) Clin Infect Dis. 2007:45(8):952

Could we “agree” on
institutional criteria for
testing?

Initial education focused on best
practice assessment to send tests when
there was a high pre-test probability of
disease

Video created by coalition and
housewide distribution ensured by
executive leadership

Flyers posted in workrooms and part
of screensaver used on all
workstations

26




TSI

Interventions

Problem

Intervention

Delayed collection

48 hour lockout on testing following the initial order

Formed stool sent for
testing

Tracked inappropriate specimens rejected for testing
on QPI dashboard with real-time feedback to
medical leaders and frontline staff

Low pre-test probability
of disease

Computerized clinical decision support tool

27
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Computerized clinical decision support (CCDS) tool

Part 2: Has the patient had >= 3 liquid
stools in 24 hours without
another source?
Yes No
Y 4
g C. diff NAAT not indicated.
Does the patient have other PLEASE CANCEL. Formed
signs or symptoms of C. diff Stool specimens will be
infection? rejected
Yes No
Y v L Y
) ) Continue with order. Will cancel order.
Yes (fever, elevated WBC, or Does the patient have risk I I
abdominal discomfort) factors for C. diff infection?
Yes (recent antibiotic, intra- =
: Pretest probability and PPV are
abdominal surgery, or over age 60) No ol low: Tescar likoty onhelift.
v PLEASE CANCEL.
No further prompts.

Madden GR, Mesner IG, Cox HL, et al. Infect Control Hosp Epidemiol 2018;39:737-40.

$= |
r
{Ha HQAN
. pros———
[ — fealth Crality Inncuation Netiwork
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C. Diff screening panel

Adult C-Diff Screening Panel

Clostridioides difficile Testing v A\CCEPT_ » Cancel Link Order = Remove
o)
Priority: Routine
Frequency: ONE TIME Daily | Every otherday Q4H Q8H
At Education:
8/25/2022 Tomorrow | 1803 .
Email
Specimen Type: stool Video
Specimen Source; Stool In-person
Has the patient had == 3 liquid stools in 24hrs without another source? Electronic dashboard
o
Does the patient have other s/s of C. diff infection?
Yes (Fever, Elev WBC, or Abd Discomfort) Rl
Does the patient have risk factors for C. diff infaction?
Yes (recent antibictic, intra-abdominal surgery, or over age &0)
@ Pre-test probability and PPV are low. Testing likely unhelpful. PLEASE CANCEL
Will Cancel Order | Continue with Order
Process Instructions: Container: Sterile Leakproof Container. Only a single loose or diarrheal stool should be tested within 7 days. Repeat testing offers no additional infor...
Comments: #+ Add Comments
Reference Links: « Lab Manual
Add-on: Mo add-on specimen found

" Accept ¥ Cancel Link Order == Remove

29
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The CCDS tool made a positive impact:
41% fewer tests and 31% fewer LablD HO-CDI events

(@) (b)
250 ) - 20 .
Pre-Intervention Post ) Pre-Intervention Post
| 3
200 E | .
g e® e * .
* .
150 § __________ P ®
| 2 * 5 [ ] .
2 10 A . .
= .
100 & . e -
s | .
5+
50 2=
% -
ﬂ | : . g ﬂ L] L L] Ll L
2015-07 2016-01  2018-07 2017-01 2017-07 2015-07 2016-01 2016-07 2017-01 2017-07
. Positive . Negative D Prevented e HO-CDI =~ - Quasi-Poisson Model

Madden GR, Mesner IG, Cox HL, et al. Infect Control Hosp Epidemiol 2018;39:737-40.

$= [ |
4
tHQI 1l
[ fealth Chualiy mncvationMetwcrk 4
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Others have done this too:

Institution Test methodology Provider or lab-based Provider education Hard ston” Reduction in: Patient safety
[primary intervention(s)| ard stop systematically
Testing CDI events examined?
University of NAAT Provider (CCDS focusing on Yes (email, video, in- No 41% 31% |+ HO-CDI No
Virginia [10] duplicate tests and indications for person education,
testing ) [3] electronic
dashboard)
University of NAAT Provider (CCDS requiring MNone deseribed Yes (ID/GI 56% 54% |+ HO-CDI No
California, Irvine indications and notified if laxative specialist
[11] within 24 h) approval)
University of EIA for GDH and toxin  Provider (integrated order set Yes (email, No Not statistically Not reported Yes (no significant
Pennsylvania [12] A/B then NAAT for triggered for patients who had screensaver) significant increase in CDI-
discordant toxin results  received laxatives within 36 h) (proportion related complications
inappropriate tests among patients with
significantly HO-CDI)
reduced)
Cambridge Health NAAT (switched to Provider (CCDS, testing protocol Yes No Not reported Statistically No
Alliance [13] GDH and toxin A/B triggered on hospital days 1-3 by significant reduction
EIA for > hospital day diarrhea documentation to facilitate in standardized
3 during study) early testing) infection ratio for C.
difficile
Roval Victoria EIA for toxin A/B Provider (permanent decision- Yes (memorandum) No 4.3% (proportion 50% | All positive No
Hospital, UK [14] making algorithm visual aid inappropriate tests  tests
checklist disseminated to staff) significantly
reduced)
Christiana Hospital ~ NAAT Provider (CCDS, laxative alert) None described Yes 30% 45% | HO-CDI (not  No
[15] (telephone statistically
laboratory significant)
approval)
Children’s Mercy EIA for GDH and toxin  Provider (CCDS-based ordering Yes (lecture, No No sustained Not reported No
Hospital [16] A/B then NAAT for algorithm) and lab (stolid stool newsletter article) changes ordering
discordant toxin results  specimen refusal) practices observed
University of NAAT Lab (specimen refusal based on Yes (memo, grand N/A 43%, 60% HO-CDI Yes (no increase in
Southern California time to collection or solid stool) rounds, screensaver) CDl-related
[17] complications)
Stanford University =~ NAAT Lab (specimen refusal based on None described N/A 31% 25% HO-CDI Yes (no significant

[18]

absence of clinical criteria)

increase in
leukocytosis, ICU
admission, or 30 day
mortality)

Madden GR, Poulter MD, Sifri CD. Diagnosis 2018;5:119-25.
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Prevented tests were not associated with worse outcomes

Table 3. Univariate Analyses of Associations Between Baseline
Characteristics and Combined ICU Transfer or Inpatient Mortality

Baseline Characteristics OR (35% Cl} P Table 4. Multivariate Analysis of Factors Associated With ICU Transfer
or Inpatient Mortality

Age 0.9596 (0.986-1.008) 528

Male gender 1.176 10.787-1.760) A28 Basafine Ch reristi AOR (95% Cl) p

Charlson comorbidity index 0.940 (0.870-1.008) 097 ASEIne Lnaractensies

White race (reference = nonwhite) 1.737 (1.044-3.027) 04 Age 0.992 {0.979-1.005) -208

WBC, 10%L 1.063 (1.038-1.090) =00 Charlson comorbidity index 0.954 (0.875-1.032) 285

Serum creatinine, mg/dL 1.050 (0.910-1.1895) 475 White race (vs nonwhite) 1.706 (0.971-3.140) 073

Vasopressors 6.11 (3.184-11.822) <.001 WBC, 10°/L 1.046 (1.021-1.04) <.001

ICU 4.301 (2.833-6.561) =.001 Vasopressars 3.467 (1.718-7018) <.00

Prevented test 0.781 (0.466-1.267) 332 ICU 2.792 {1.752-4.446} <.001
(reference = negative test result) Prevented test 0.912 (0.513-1.571) .47

Abbrewviations: Cl, confidence interval; ICU, intensive care unit location at time of trigger; Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; ICU, intensive care unit

OR, odds ratio; WBC, white blood cell count. location at time of trigger; WBC, white blood cell count.

Madden GR, Enfield KB, Sifri CD. Open Forum Infect Dis 2020 Mar18;7(4).

A p— \ealth Cuality

32



—

Laxative use feature later added to CCDS tool

{Information provided if laxative within 48hours:)

Lﬂlﬂti\fﬂ Alert: Laxative Drate Ordering Provider

Patient received a laxative within 48 hours. Consider
holding laxative and reassess in 24 hours prior to festing

What would you like to do?

Continue with order. Cancel order, and reassess in
2 hours.

| Mean difference
Mean (SD) (95% Cl) P

Original CCDS CCDS-LA

(n=25 months) (n=10 months)
Monthly completed tests
per 10,000 patient days 117.5 (12.8) 95.8 (8.8) 21.7 (12.7,30.7) p<0.0001
Monthly HO-CDI rate per 7.8(2.2) 5.8(2.0) 2.0(0.37,3.7) p=0.0222

10,000 patient days

Lau CE, Morse RG, Sifri CD, Madden GR. SHEA 2020.

33



TSI

Engaging our nurse colleagues in diagnostic
stewardship efforts

Bedside nurses responsible for laxative administration (often PRN orders) and
stool documentation — overwhelmingly first to alert team to changes

Case reviews revealed that nurses frequently recommended testing

We needed to engage them in the conversation

Created standard work for testing assessment

Nursing leadership highly engaged and led education |

34
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UVA Health C. Diff testing resource

The nose knows not!

UVAHealth
Should I send stool for C. difficile testing? S o et

General recommendations for testing in adult inpatients. = ¢ difficile infection.

1. FREQUENCY, SYMPTOMATOLOGY, AND RISK FACTORS

NO
At least 3 watery stools within the last 24 hours - Do NOT

AND clinical signs/symptoms or risk factors? test

e.g. fever, T WBC, abdominal pain/distension, recent antibiotics,
intra-abdominal surgery, age > 60

2. CoNnsISTENCY

Stools take the Shﬂﬂe of the container

3. PRIOR TESTING (including thase from outside facilities)

Is there a C. difficile test in the last 7 days for
the same episode of diarrhea?

\ Is there a POSITIVE test in the last 28 days?

é Do NOT

test

NO

4. ALTERNATIVE EXPLANATIONS for diarrhea

Is the diarrhea explained by another cause such as new

YES
‘ Do NOT

medications?
e.g. laxatives, chemotherapy, antibiotics, tube feedings ” test

NO

Testing is likely appropriate: discuss with LIP |

UVA CDI Guidelines for CDI Diagnosis/Management & Requirements for Patient Isolation

Mursing decision support tool_v2 11/2/20

i@ UVAHealth

Should | send stool for C. difficile testing?

Symptomatology & Risk Factors

Clostridioides difficile (“C. diff") infection (CDM) is commonly characterized by symptoms such as watery diarrhea, fever, loss of appetite,
nausea, and abdominal pain/tenderness. Leukocytosis is a frequent laboratory finding. The most important modifiable risk factor is
antibiotic exposure (especially fluoroguinolones, third/fourth generation cephalosporins, clindamycin, carbapenems), while other risk
factors include: gastrointestinal surgery, age > 60, prolonged hospital length of stay, and immunocompromising conditions.

Stool Characteristics

Separate hand hamgs ‘SEVERE CONSTIPATION

€. difficile testing may be appropriate for patients with unexplained and
Loy and sausaqe ke

new-onset diarrhea characterized by at least 3 unformed stools in 24
hours. Given that asymptomatic C. difficile colonization may be present
in up to a quarter of adult inpatients, specimens appropriate for testing
should take the shape of the container (Bristol Stool Chart type 6 or 7).
Formed or semi-formed stool will be rejected by Clinical Microbiology
and should not be sent. Finally, specimen odor is poorly predictive of CDI
and should not inform the decision to test.

MILD CONSTIPATION
Asasage dhape with adk inthe st NORNAL

L asmooth soft sausage o snike NORNAL

)
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Prior Testing

Testing should not be repeated within 7 days for the same episode of diarrhea. If the initial test was negative, a repeat test result is
unlikely to change. If the Initial test was positive, there Is no value to establishing a "test of cure” since >60% of patients may test
positive for days to weeks, even after successful treatment. Similarly, repeat testing within 28 days of a prior positive test is unlikely
to be helpful. The care team should ensure that test results from referring facilities are considered in decisions to test.

Alternative Explanations

Since laboratory testing alone cannot distinguish between C. difficile colonization and infection, it is important to test patients who
have diarrhea that is more likely to be attributable to CDI. Complicating this is that the onset of new diarrhea in hospitalized patients
Is commaon. About 12-32% of patients admitted to the hospital develop diarrhea but fewer than 20% of cases are attributable to CDI.
Alternative causes accounting for most nosocomial diarrhea include medications (e.g. laxatives, antibiotics, chemotherapy), enteral
feeding, and underlying illness.

Healthcare professionals can help P REV ENT C. diff by:

=D & & @

Using the tests Rapidly identifing Wearing gloves and gowns  Cleaning surfacesin rooms where
that give the most and isolating patients when treating patients with C. diff patients are treated with
(. diff—and remembering that ~ EPA spore-killing
hand sanitizer doesn’t kill . diff. disinfectant (see list K).

Improving the
way they prescribe
antibiotics. accurate results. with C diff.

References: 1) Bagdasarian N, Rao K, Malani PN. Diagnosis and treatment of Clostridium difficile in adults. A systematic review. JAMA
2015;313:398-408. 2) McDonald LC, Gerding DN, lohnson S, et al. Clinical practice guidelines for Clostridium difficile infection in adults
and children: 2017 update by the Infectious Diseases Society of American (IDSA) and Society for Healthcare Epidemiology of America
(SHEA). Clin Infect Dis 2018;66:e1-48. 3) Polage CR, Solnick IV, Cohen SH. Nosocomial diarrhea: evaluation and treatment of causes
other than Costridium difficile. Clin Infect Dis 2012; 55:982-9. 4) Rao K, Berland D, Young € et al. The nose knows not: poor predictive
wvalue of stool sample odor for detection of Clostridium difficile. Clin Infect Dis 2013;56:615-6. 5) www.cdc. gov/cdiff




C. difficile Intervention Timeline vs SIR and Incidence Rate
FY2015-FY2020
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Analytic phase

Are we using the most appropriate
testing methodology?

“‘f . Post-analytic phase

How are we displaying results to the

) end user?
! il UVA Health



Research

Original Investigation

Overdiagnosis of Clostridium difficile Infection
in the Molecular Test Era

What if NAAT/PCR
were paired with

Christopher R. Polage, MD, MAS; Clare E. Gyorke, BS; Michael A. Kennedy, BS; Jhansi L. Leslie, BS; . .
toxin testing?

David L. Chin, PhD; Susan Wang, BS; Hien H. Nguyen, MD, MAS; Bin Huang, MD, PhD; Yi-Wei Tang, MD, PhD;
Lenora W. Lee, MD; Kyoungmi Kim, PhD; Sandra Taylor, PhD; Patrick S. Romano, MD, MPH;
Edward A. Panacek, MD, MPH; Parker B. Goodell, BS, MPH; Jay V. Solnick, MD, PhD; Stuart H. Cohen, MD

Polage CR, et al. JAMA Intern Med 2015;175:1792-1801.
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What is the natural history and need for treatment of
patients who are NAAT/PCR+ and toxin- for CDI?

Figure 2. Kaplan-Meier Curves of Time to Resolution of Diarrhea by

Clostridium difficile Test Group ° Of 293 PCR+’ 55% were TOX-
1.0+
Toxe /PCR+ * PCR+/TOX- specimens associated
g Ton /PR, . _
5 with milder symptoms and shorter
= 0.6
5 04 duration of diarrhea
“E- 0.2
0 - ' ' - ! ! T T T T T T T T |
0 3 5 7 10 14
Duration of Diarrhea, Including Day of Testing, d
Mo. at risk
Tox+f/PCR+ 131 62 41 29 25 B8
Tox-/PCR+ 162 60 29 21 10 2
Tox-fPCR- 1123 328 172 99 42 23

Polage CR, et al. JAMA Intern Med 2015;175:1792-1801.
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PCR+/TOX- and PCR-/TOX- patients had similar outcomes

Table 3. Nondiarrheal Outcomes and Treatment by Clostridium difficile Test Group

C difficile Positive C difficile Negative

Tox+/PCR+ Tox—/PCR+ Tox-/PCR-
Outcome (n=131) (n=162) (n=1123) P Value®
C difficile-Related Complication or Death Within 30 d, No. (%)
Complication® 10 (7.6) 0 3(0.3) <.001
Death® 11 (8.4) 1 (0.6) 0 <.001
Complication or death 18 (13.7) 1 (0.6) 3(0.3) <.001

Polage CR, et al. JAMA Intern Med 2015;175:1792-1801.
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CONCLUSIONS AND RELEVANCE Among hospitalized adults with suspected CDI, virtually all
CDI-related complications and deaths occurred in patients with positive toxin immunoassay
test results. Patients with a positive molecular test result and a negative toxin immunoassay
test result had outcomes that were comparable to patients without C difficile by either
method. Exclusive reliance on molecular tests for CDI diagnosis without tests for toxins or
host response is likely to result in overdiagnosis, overtreatment, and increased health care
costs.

Polage CR, et al. JAMA Intern Med 2015;175:1792-1801.
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Meanwhile, the IDSA CDI Guidelines had been updated

1. Use a stool toxin test as part of a multistep algorithm rather than NAAT
alone for all specimens when there are NO preagreed institutional criteria

for patient stool submission OR

2. Use NAAT alone or a multistep algorithm for testing when there ARE

preagreed institutional criteria for patient stool submission

Infectious Diseases Society of America (IDSA). Clin Infect Dis 2018;66:e1-e48.
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UVA current practice: single step testing

( Do not test for C. diff ) L o

. EPIC CCDS
C Do not test for C. diff )—No Supports Testing

Yes

1st Step Test:
C. diff PCR

()
N\

Negative (PCR-)

Slide adapted courtesy of Costi Sifri, MD

Did we always ‘preagree”
on institutional criteria
for patient sample
submission?

Positive (PCR+)

Contact Precautions
Treatment Decision




New: 2-step testing algorithm

C Do not test for C. diff

. CCDS tool
C Do not test for C. diff d supports testing

‘ Yes
7\ 1st Step Test:
-/ C. diff PCR

2nd Step Test:
Toxin EIA

Negative (PCR-)

Discordant (PCR+/TOX-) Positive (PCR+/TOX+)
colonization vs infection

Contact Precautions Contact Precautions
Treatment Decision Treatment Decision

Slide adapted courtesy of Costi Sifri, MD —
r i
(ST o [847) WOFMC




Clostridioides difficile testing

PCR+
TOX+

PCR+
TOX-
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(™ Clostridioides difficile Testing

Status: Final result

Specimen Information: Stool

0 Result Notes

Component Ref Range & Units
PCR Megative

Positive !

Comment: C. difficile isclation precauticons reguired.

Toxin Antigen Megative

Positive Y

Comment: Pezitive for toxin-preducing C. difficile oy PCR and Toxin Entigen, suggestive of active C.

difficile infection.

Resulting Agency

(@ clostridioides difficile Testing

Status: Final result

Specimen Information: Stool

0 Result Notes

Component Ref Range & Units
PCR Megative

UvaA MED LABS

Positive !

Comment: ©. difficile isclation precauticns required.

Toxin Antigen Megative
Comment: Discordant result (PCR positive,

Negatiwve

Teoxin negative) may represent cclenizaticn or true infecticon.

Clinical correlation reguired to determine significance. Consider an Infectious Disease consult.

Resulting Agency

UWVA MED LABS
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TOX+ versus TOX-

Figure 2. Number of TOX+ versus TOX- patients receiving at least 1

dose of CD therapy
Toxin testing provided some
o 004 O with confidence to conclude
g ' 289% Treated for CD Folonization rather than
g . infection, but not most.
-§' 10 Mot treated for CD .
e 100% ID consults often obtained but
'E 0 advice to stop CDI treatment
Z 1w often not followed.
0
TOX+ TOX- 5 in-hospital deaths with CDI
as a contributing factor
32 (100%) TOX+ (median days of therapy [IQR] = 14 [11-17]) occurred in the TOX+ group vs
VErSUS none in the TOX- group.
51 (88%) TOX- patients (median days of therapy [IQR] = 11 [7-14])

received CD therapy (p=0.04)

Dolan M, Cox H, Warren C, et al. IDWeek, 2021.

46



What have others found?

U

:_E__g Antimicrobial stewardship team review of >800 cases over 4 years:
W Of 501 PCR+/TOX- samples, 43% considered clinical infection

610 patients evaluated.

Single-step testing PCR+ only, 93% treated

PCR+/TOX- 42% treated (labeled “likely colonized”)

For TOX- patients, no difference in outcomes if treated vs not

( | 663 PCR+/TOX- tests evaluated. If reporting:
§ PCR+ only, 92% treated

- TOX- only, 15% treated
. )  No difference in outcomes at 8 weeks

Lowe CF, et al. Antimicrob Steward Healthc Epidemiol 2022;2:3201;
Hogan CA, et al. J Clin Microbiol 2022;60:e02187-21; Dbeibo L, et al. Clin Microbiol Infect [epub ahead of print 2023 Feb 19] ==
tha HEIN |
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A new measure on the horizon

Updating the surveillance definition to incorporate treatment

Healthcare facility-onset, treated CDI (HT-CDI) most likely case definition:

Any positive test for C. difficile on or after hospital day 4 from admission, and in
whom 2 5 days of CDI treatment was started within 2 calendar days of the

positive test. If a patient is discharged or transferred before receiving 5 days of

treatment, any treatment will count.

Kociolek LK, et al. Infect Control Hosp Epidemiol 2023;44:527-49.
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Lessons learned

\
Culture set by
institutional leadership
important to generate
& sustain engagement

4

\

Nurses are integral to
testing decisions. We
should have engaged

Case review in partnership\
with frontline staff essential
to understand current state
and plan next steps. We
still do this.

)

earlier!
J

N

IT support to build
dashboard, track data, &
develop custom EMR
changes critical

)

49




—

Lessons learned (continued)

Aim for low hanging fruit \ / \

and then optimize.

Diagnosing HO-CDI remains
challenging. Ensure
interventions don't
discourage appropriate

testing. / k /

6 -0 Work is time intensive

but rewarding.

R i:

It takes a village!

50



CONNECT WITH US

Call 877.731.4746 or visit www.hgin.org

Yy f in ©

@HAQINetwork

Health Quality Innovation Network
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Discussion

 What impactful actions can you take as a result of
the information shared today?

 How are you able to increase engagement within
your facilities to ensure a true change in patient
safety?

* Based on what you heard today, what activities do
you currently have underway that can leverage
immediate action over the next 30, 60 or 90 days?

Hospita ality |

1 Qual mprovement Contractors
RS FOR MEDICARE & MEDICAID SERVICES

QUALITY IMPROVEMENT & INNOVATION GROUP



Final Thoughts

; ital Quality Impr C
CENTERS FOR MEDICARE & MEDICAID SERVICES

iQUALITY IMPROVEMENT & INNOVATION GROUP

3

CENTERS FOR MEDICARE & MEDICAID SERVICES
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Join Us for the Next Community of Practice Call!

"""

% Join us for the next
"""" Community of Practice Call on July 13, 2023
from 1:00 — 2:00 p.m. ET

We invite you to register at the following link:
https://zoom.us/webinar/register/WN ASI| 13p TEyx VY YYFFeA

You will receive a confirmation email with login details.

Hospital Quality Improvement Contractors
CENTERS FOR ME

DICARE
' QUALITY IMPROVEMENT & INNOVATION GROUP
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https://zoom.us/webinar/register/WN_ASl_l3p_TEyx_VY_YYFFeA

Thank You!

Your opinion is valuable to us. Please take 4
minutes to complete the post assessment.

We will use the information you provide to improve
future events.

55 C M s Hospital Quality Improvement Contractors
CENTERS FOR MEDICARE & MEDICAID SERVICES
v o webiowE € epicaDSTvIEs |

QUALITY IMPROVEMENT & INNOVATION GROUP


https://www.surveymonkey.com/r/R3RLYRD
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