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Question 1

Which of the following cardiac biomarkers have the strongest level of evidence by
the AHA/ACC for clinical use?

A. Troponin

B. BNP or NT-pro BNP
C. Ck-MB

D.Aand B
E.A,BandC
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Question 2

For patients found to have an elevated troponin when presenting to the hospital ,
guidelines recommend serial troponin measurement every 2 hours until the level

stabilizes to ensure cardiac ischemia is not missed.

A. True
B. False
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Clinical Case

/6 yo woman admitted to .
medicine for productive .
cough and dyspnea

PMH: HTN, HLD, T2D,
COPD, HFpEF, CKD

SH: current smoker (1 ppd)

Meds: ASA, amlodipine,
atorvastatin, dapagliflozin,
furosemide, BGF, lisinopril

HR 95, BP 146/82

Exam: Diffuse wheezes
ECG: No ischemic changes
CXR: No infiltrate or edema

hsTnT 29 ng/L (99%
percentile URL 14 ng/L)

How would you approach

additional CV biomarker testing?



@ Learning ODbjectives

 Describe the criteria and classification of Ml according to the
Universal Definition of Myocardial Infarction

 Recognize the kinetics of troponin elevation in ACS and
advantages of high-sensitivity assays

 Appreciate the importance of clinical assessment in the
diagnosis of myocardial infarction

4
& Brigham and Women'’s Hospital and Harvard Medical School



@ Established Cardiac Biomarkers

 Natriuretic peptides
— Hormones expressed by cardiomyocytes
In response to hemodynamic stress

— BNP and NT-proBNP used for diagnosis
and assessment of HF Actin

Cardiomyocyte
Troponin | —,

e Cardiac Troponin

— Complex of 3 regulatory proteins Troponin T—"__ )
involved in cardiac muscle contraction S, > Myosin
— Tnl and TnT assays used to detect Ve il

myocardial injury

==+ An Academic Research Organization of
am and Women'’s Hospital and Harvard Medical School




@ Acute Coronary Syndromes
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@ Ath Universal Definition of M|

Acute myocardial injury + clinical evidence of
acute myocardial ischemia (eg, sx, ECG, imaging)

Acute Myocardial Infarction

J @ /n Academic Research Organization of Thygesen et al. Circulation 2018;138(20):e618-e651.

S ) . .
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@ How Do We Detect Myocardial Injury?

Era Measure at presentation + ...

1950s AST & LDH gl2 hrs x 4

1960s CK gl2 hrs x 2

1980s CK-MB g8 hrs x 3

1990s Troponin g8 hrs x 3

Recent past Troponin 3-6 hrs after sx onset

Now hs-Troponin 1-3 hrs later (depending on time from sx onset to presentation)

Examine absolute and A




@ Conventional vs hs-Troponin Assays

Conventional assay

g/l

Pathological

0.030-0.040 CoV of 10%
Likely pathological |

7 0.01 OW

n 99% percentile

.

undetectable

Pathological

Greater precision
with differentiating
= between “normal”
and “mildly

elevated”

10-20* 99" percentile

1-5* Limit of detection

| B2 An Academic Research Organization of

Brigham and Women'’s Hospital and Harvard Medical School

Collet JP, et al. Eur Heart J 2021:42:1289-1367. 25



Troponin Kinetics

Very early
sampling  Early sampling Later sampling Very late sampling

Acute
Cardiac :-;n?tﬂ::mﬂh a’ﬂ?’é’r‘f-i?ﬂ?'
Tr Op on | n Declining delta
(cTn) L T
hsTn assays —
Greater discrimination
of small changes in
concentration starting 95th
L percentile
within normal URL

reference range —
Time from onset of symptoms (hours)

Thygesen et al. Circulation 2018;138(20):e618-e651. 26

An Academic Research Organization of
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@ Early Rule-Out Strategies with hsTn

* Integration of very-low detection limit at early timepoint
« Movement of serial sample to earlier timepoints

o Addition of delta (A) criteria for serial testing

Morrow DA. Circulation 2017;135(17):1612-1616.




Pathwa

HEART Score

History  Highly suspicious 2 Patient arrives
dlodigieizly sugplelons with chest pain or
Slightly suspicious 0 anginal equivalentl
ECG Signif ST-depression 2 ]
Non-specific abnl 1
Normal 0
Age 265y 2 A4
45-65y 1 Order troponin
<45y 0 at presentation
Risk 23 risk factors 2 and 1hr later
factors 1-2 risk factors 1
None 0
Troponin 23 x 99t percentile 2
(serial) 1- 3 x 99t percentile 1
<99t percentile 0
b h 4 b
Z H [ H. i n B
= , Neither “Rule in” nor “Rule out ALL troponins <10 ng/L (female)
% ANY tropocr;;‘n 252 ng/L Order 3hr troponin, if any or <12 ng/L (male) with A <3 ng/L”
g A5 ng/L criteria for “Rule in” Zone met, if presenting >3hr after symptom
'ﬂ_: ne follow recommendation onset
Ohservation Rule Out
Zone Zone®
'Eé" v v v v v v
HEART 0-6: Low & HEART 0-6: Low & HEART 0-6: Low &
3 HEART 7-10: High . HEART 7-10: High . HEART 7-10: High .
- . Intermediate . Intermediate . Intermediate
& probability . probability - probability -
= probability probability probability
=
(=]
= i . .. ED Ohservation or .
@ .Adr.nlt to s Admit to Medicine® . a5 Discharge Home
o Cardiology urther evaluation™
%]
a
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® ACC/AHA Chest Pain Guidelines (2021)

Recommendations for Biomarkers

Recommendations

A | A 1 L

Caveat: Among patients with symptom onset >2
hours, use of a single low hs-cTn measurement may
be used to identify patients at low risk for acute MI.

AT A CT IIIJ W W AT ATOUAT LI IJUIIJ

In patients presenting with acute chest pain, high-
sensitivity cTn is the preferred biomarker because
It enables more rapid detection or exclusion of
myocardial injury and increases diagnostic accuracy

Gulati et al. Circulation 2021;144:e368-e454.
&9 An Academic Research Organization of Sandoval et al. Circulation 2022;146:569-581.

ization
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hsTn Assays In US Hospitals

Report Card for United States Use of hs-cTn Assay

3.3% (2019) — 33% (2021)

Non-ST-Segment Elevation

Low-Risk Chest Pain

Acute Coronary Syndrome

| Invasive Angiography .0— — gg {Echocardiography

National
Cardiovascular
) Data Registry-
«—_ Anatomic/ .@ Chest Pain fUnstable Angina
Functional Test 2019-2021 lNSTEMl
| Length of Stay H | Length of Stay
g 550 hospitals G

Gulati M and Berg DD. J Am Coll Cardiol. 2023;81(3):220-223.




@ Troponin Assays Are Not Standardized

List of FDA-Approved High-Sensitivity Troponin Assays

Abbott ARCHITECT hs-cTnl 1.7 2.3 28 17/35

Beckman Coulter Access 2 hs-cTnl (plasma) 1.0-2.0 0.9-2.3 175 11.6/19.8

Recommendations for Biomarkers

Clinicians should be familiar with the analytical
performance and the 99 percentile upper reference
limit that defines myocardial injury for the cTn assay
used at their institution.

&4 An Academic Research Organization of
€ Brigham and Women'’s Hospital and Harvard Medical School
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@ The Challenge for the Hospitalist

EDITORIAL

Clinical Application of Sensitive Troponin Assays
David A. Morrow, M.D., M.P.H.

“In these studies, the two groups of investigators showed that a new generation of
sensitive assays for troponin improved overall diagnostic accuracy and thus
functioned as a better test. The findings support current professional guidelines for the
use of troponin and a rationale for the use of more sensitive assays. However, their
results also confirm a trade-off of superior clinical sensitivity for diminished
clinical specificity for the diagnosis of myocardial infarction.”

Morrow DA. N Engl J Med. 2009;361(9):913-915.

@8 An Academic Research Organization of
€ Brigham and Women'’s Hospital and Harvard Medical School



@ Myocardial Injury vs Myocardial Infarction?

With Without
acute ischaemia® acute ischaemia®
i l ,
Acute Acute Chronic
myocardial infarction myocardial injury myocardial injury

Thygesen et al. Circulation 2018;138(20):e618-e651. 33

An Academic Research Organization of
Brigham and Women'’s Hospital and Harvard Medical School



@ Type 1 MI, Type 2 MI, & Non-ischemic

Myocardial Injury?

Type 1 Ml

- Dueto ACS (plaque
rupture or erosion)

- Distinction from T2MI
generally a clinical dx

- hsTn elevations >5x URL
- >90% PPV for T1MI

- Coronary thrombus on
angiography confirms dx

Type 2 M
- NOT due to ACS

- 1 myocardial perfusion

- Coronary artery spasm,
embolism, dissection

- HOTN, sustained
bradycardia, anemia

- T myocardial demand

- Sustained tachycardia,
hypertension

@8 An Academic Research Organization of
\ € Brigham and Women'’s Hospital and Harvard Medical School

Acute myocardial injury
- 1 Tn w/o s/s ischemia

- HF, myocarditis, TTC

- Ablation, defib, contusion
- PE, PH

- Sepsis, CKD

- Stroke, SAH

- Strenuous exercise

Thygesen et al. Circulation 2018;138(20):e618-e651.




Elevated Tn in Patients Without MI

A High-Sensitivity Troponin |
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Clinical Case

/6 yo woman admitted to
medicine for productive
cough and dyspnea

PMH: HTN, HLD, T2D,
COPD, HFpEF, CKD

SH: current smoker (1 ppd)

Meds: ASA, amlodipine,
atorvastatin, dapagliflozin,
furosemide, BGF, lisinopril

HR 95, BP 146/82

Exam: Diffuse wheezes
ECG: No ischemic changes
CXR: No infiltrate or edema

hsTnT 29 ng/L (99%
percentile URL 14 ng/L)

Repeat hsTnT (3h) = 27 ng/L

Dx: AE-COPD with suspected
chronic myocardial injury



@ Summary

 Diagnose Ml based on history, 12-lead ECG, troponin

 High-sensitivity troponin assays are preferred to conventional
troponin assays
— Greater analytic precision
— Superior diagnostic accuracy
— Ability to more rapidly “rule-out” Ml

e Good clinical judgment is important for distinguishing between
non-ischemic myocardial injury, type 1 Ml, and type 2 M

Eid  An Academic Research Organization of
Brigham and Women'’s Hospital and Harvard Medical School
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Objectives

1. How can hospitalists avoid unnecessary biomarkers
testing from admission to discharge during
hospitalization?

2. What are effective quality improvement interventions to
reduce unnecessary biomarker testing among
hospitalized patients?
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Objective #1

1. How can hospitalists avoid
unnecessary biomarkers
testing from admission to
discharge during
hospitalization?

shm.

Society of Hospital Medicine
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Low-value cardiac biomarker testing: CK-MB in AMI

Don’t test for myoglobin or CK-MB in the diagnosis of acute myocardial infarction (AMI). N\
Instead, use troponin |l or T.

Unlike CK-MB and myoglobin, the release of troponin | or T is specific to cardiac injury.

Troponin is released before CK-MB and appears in the blood as early as, if not earlier than,
J ourn al Of myoglobin after AMI. Approximately 30% of patients experiencing chest discomfort at rest with a
normal CK-MB will be diagnosed with AMI when evaluated using troponins. Single-point
troponin measurements equate to infarct size for the determination of the AMI severity.

Accordingly, there is much support for relying solely on troponin and discontinuing the use of CK-
Original Research & Full Access MB and other markers.

Hospital Medicine

Trends in Troponin-Only Testing for AMI in Academic Teaching
Hospitals and the Impact of Choosing Wisely®

Micah T. Prochaska MD, MS & Samuel F. Hohmann PhD, MS-HSM, Matthew Modes MD, MPH,
Vineet M. Arora MD, MAPP

First published: 20 September 2017 | https://doi.org/10.12788/jhm.2846 | Citations: 7

Additional Supporting Information may be found in the online version of this article.

shm.
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Trends in Troponin-Only Testing for AMI in Academic Teaching Hospitals
and the Impact of Choosing Wisely®

90%
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10%

Percent of Patient Encounters With Only Troponin Ordered

0%
2013q4 2014q] 201442 20143 2014q4 2015q1 201502 201503 201504 2016q1 201602 201643

Hospital Quarter

Hospital Tertile Ranking Based on Rate of Troponin-only Testing at 2015q1/2016g3
= Bottom/Bottom (n = 16) — Bottom/Middle (n = 15) Bottom/Top (n = 5) Middle/Middle (n = 19)
= Middle/Top (n = 6) = Top/Middle (n = 2) — Top/Top (n = 28)

Journal of Hospital Medicine, Volume: 12, Issue: 12, Pages: 957-962, First published: 20 September 2017, DOI: (10.12788/jhm.2846)



Low-value cardiac biomarker testing in the
ED

Original Investigation
January 2015

Use of Cardiac Biomarker Testing in the

Emergency Department

Anil N. Makam, MD, MAS'; Oanh K. Nguyen, MD, MAS' 2009-2010 National H OSpitaI
» Author Affiliations | Article Information Am b u |at0 ry M Ed |Ca| Care
JAMA Intern Med. 2015;175(1):67-75. doi:10.1001/jamainternmed.2014.5830 S u rvey d atabase

All ED visits

Age 18+

Primary outcome=cardiac
biomarker(CK-MB, troponin
I/T) testing in ED




@ JAMA Network-

From: Use of Cardiac Biomarker Testing in the Emergency Department

JAMA Intern Med. 2015;175(1):67-75. doi:10.1001/jamainternmed.2014.5830

Table 2. Use of Cardiac Biomarker Testing in the ED by Selected Characteristics®

Characteristic

Individuals Individuals
ALLED Visits Subsequently Hospitalized Discharged From the ED
No. (95% Cl) No. (95% CI) No. (95% CI)
Unadjusted % of Visits With Unadjusted % of Visits With Unadjusted % of Visits With
(95% CI) Testing, Million (95% CI) Testing, Million (95% CI) Testing, Million

Overall

Cardiovascular
comorbidities, No.

0
1
2-4

Symptom of ACS
None
Atypical
Chest pain

Visit related to an injury
or poisoning

No
Yes

Cardiovascular visit
diagnosis

No
Yes

Other tests or services
in the ED, No.

0-5
6-10
>10

16.9 (15.2-18.7)

13.4 (11.8-15.1)
33.3 (30.4-36.2)
47.0 (42.0-52.0)

8.2 (7.1-9.5)
24.2 (21.7-26.9)
51.7 (47.2-56.2)

21.6 (19.4-24.0)
7.5 (6.6-8.5)

11.5 (10.2-13.0)
51.2 (46.8-55.5)

4.5 (3.8-5.2)
50.3 (46.4-54.2)
78.1(71.6-83.4)

28.6 (24.4-32.9)

19.1 (16.1-22.1)
7.3 (6.1-8.5)
2.2 (1.8-2.6)

8.5 (7.0-10.0)
12.4 (10.5-14.2)
7.7 (6.5-9.0)

24.4 (20.7-28.0)
4.2 (3.6-4.9)

16.9 (14.2-19.5)
11.7 (9.9-13.6)

5.6 (4.5-6.7)
20.6 (17.2-23.9)
2.4 (1.8-3.1)

47.0 (43.3-50.8)

41.6 (37.5-45.7)
54.7 (50.3-58.9)
61.8 (55.4-67.8)

35.4 (31.6-39.3)
47.9 (43.6-52.3)
72.0 (68.9-77.4)

49.8 (45.8-53.9)
36.3 (32.1-40.8)

36.2 (32.8-39.7)
66.4 (60.9-71.5)

18.9 (15.7-22.7)
60.8 (56.5-65.0)
80.5 (74.8-85.2)

14.2 (12.0-16.3)

7.9 (6.7-9.2)
4.5 (3.7-5.3)
1.7 (1.4-2.1)

4.5 (3.7-5.2)
5.7 (4.9-6.6)
4.0 (3.2-4.7)

11.9 (10.0-13.8)
2.3 (1.9-2.6)

7.0 (5.9-8.0)
7.2 (6.0-8.4)

2.1 (1.6-2.5)
10.3 (8.7-12.0)
1.8 (1.3-2.2)

10.4 (9.1-11.8)

9.0 (7.8-10.4)
20.2 (17.8-22.8)
25.3 (21.0-30.2)

4.5 (3.7-5.3)
17.0 (14.8-19.4)
39.9 (35.7-44.2)

14.0 (12.3-15.9)
3.9 (3.3-4.6)

7.8 (6.7-9.0)
37.5 (33.6-41.7)

3.1(2.6-3.7)
42.8 (38.5-47.3)
72.4 (58.4-83.0)

14.4 (12.1-16.8)

11.2 (9.3-13.1)
2.7 (2.2-3.3)
0.5 (0.4-0.6)

4.1 (3.2-4.9)
6.6 (5.5-7.7)
3.8 (3.1-4.4)

12.5 (10.4-14.5)
2.0 (1.6-2.4)

9.9 (8.2-11.6)
4.5 (3.7-5.4)

3.5 (2.8-4.3)
10.2 (8.4-10.1)
0.7 (0.4-1.0)

Abbreviations: ACS, acute coronary syndrome; ED, emergency department.

@ Percentages and estimated number of visits shown are weighted to reflect the complex survey design.

e 44,448 ED visits

e 16.9% (extrapolated
to 28.6M visits) had
cardiac biomarkers
tested

8.2% (extrapolated
to 8.5M visits)
lacked ACS
symptoms




Indiscriminate testing

Journal of

Hospital Medicine

Brief Report (& Full Access

Overuse of Troponin? A Comprehensive Evaluation of

. : :
Testing in a Large Hospital System All associated troponin values

Gibbs Wilson MD, Kyler Barkley MD, Kipp Slicker DO, Robert Kowal MD, PhD, performed at 14 hospitals Over
12 months and primary and
secondary diagnoses for each

Brandon Pope PhD, Jeffrey Michel MD, FACC 24

First published: 01 May 2017 | https://doi.org/10.12788/jhm.2732 | Citations: 12

visit
0.3
£ 0.25 3.5% of tested patients having a
c
‘% & o) primary or secondary diagnosis
il of AMI
53 0.15
oS
co
g 0.1 79% of elevated troponin values
D= . g 0
3 o8 were associated with primary
] diagnoses other than AMI.
0

Acute Sepsis Stroke Chest Headache Dizziness

Respiratory Pain
q Failure
Soci




Inappropriate testing frequency

JOURNAL ARTICLE

Cardiac Troponin Testing Is Overused after the Rule-In or

Rule-Out of Myocardial Infarction @
Olaia Rodriguez Fraga, Yader Sandoval, Sara A Love, Zeke J McKinney, MaryAnn M Murakami,
Stephen W Smith, Fred S Apple

Clinical Chemistry, Volume 61, Issue 2, 1 February 2015, Pages 436-438,
https://doi.org/10.1373/clinchem.2014.232694
Published: 01 February 2015

shm.
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Diagnostic | | Excessive
600+

257 (43%)

400+

200+

Count of cTnl results

Fig. 1. Number of cTnl results demonstrating excessive orders by diagnosis in 100
patients admitted to a telemetry unit.




Practical considerations: Older patients

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY VOL. 76, NO. 13, 2020
© 2020 THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION.
PUBLISHED BY ELSEVIER. ALL RIGHTS RESERVED.

THE PRESENT AND FUTURE

JACC COUNCIL PERSPECTIVES

Cardiovascular Biomarkers and Imaging )
in Older Adults -

JACC Council Perspectives

Daniel E. Forman, MD,*" James A. de Lemos, MD, Leslee J. Shaw, PuD,“ David B. Reuben, MD,®
Radmila Lyubarova, MD,’ Eric D. Peterson, MD, MPH,2 John A. Spertus, MD, MPH," Susan Zieman, MD, PuD,"*
Marcel E. Salive, MD, MPH,"* Michael W. Rich, MD,’ for the Geriatric Cardiology Section Leadership Council
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FIGURE 1 Age and Sex Differences in hs-cTnT to Diagnose MI

Entire Healthy [ "
Subcohort i -—
.*—
Men -
——
-
Women ™
_._
Men <50 [ o
Men 50-64 “
L &
Men 65-74 e
——

Men 275 [ —a

Women <50[ +———
Women50-64[ |
Women 65-74[ :.—

Women 275[ [*— )
6 14 58 7l0 140
hs-cTnT (ng/l)
-+~ DHS, N =1,978
-s- ARIC, N = 7,575
-= CHS, N =1,374
@ Men @ Women

In an age-stratified analysis of the DHS (Dallas Heart Study), ARIC (Atherosclerosis Risk In
Communities) study, and CHS (Cardiovascular Health Study), the 99th percentile value
for high-sensitivity cardiac troponin T (hs-cTnT) varied markedly by age and sex, with the
manufacturer's reported cutpoint (14 ng/l) being higher than the observed 99th
percentile value in younger women <50 years of age, but lower than the observed
99th percentile value for men and women 65 to 74 and particularly those >75 years of
age (19). Data for men are shown in blue and women in red. Ml = myocardial infarction.

Uniform troponin threshold to
define ‘normal’ results In:

false-positive Ml diaghoses Iin

older adults and men

false-negative diagnoses in
ounger women

Goals of care and patient preferences

are also important factors in testing,
especially in MINS
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Considerations for older adults

CENTRAL ILLUSTRATION: The Increased Importance of Shared Decision
Making When Considering Testing for Older Adults With or at Risk for Car-
diovascular Disease

Multiple Age-Related . i Therapeutic Goals of Care Vary for

Multimorbidity
Y —
Polypharmacy -—
Importance of Frailty
for
Older Adults
{Cognition
| Life Expectancy

Sm Forman, D.E. et al. J Am Coll Cardiol. 2020;76(13):1577-94.
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Objective #2

What are effective quality
Improvement interventions to reduce
unnecessary biomarker testing among
hospitalized patients?

shm.
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JAMA Internal Medicine | Special Communication | LESS IS MORE

Eliminating Creatine Kinase-Myocardial Band Testing

in Suspected Acute Coronary Syndrome
A Value-Based Quality Improvement

Matthew D. Alvin, MD, MBA, MS, MA; Allan S. Jaffe, MD; Roy C. Ziegelstein, MD, MACP; Jeffrey C. Trost, MD

Table. Trials Eliminating CK-MB Testing

Source No. Duration Intervention Results
Baron et al,*? Not specified 4 mo Implemented BPA in the CPOE system when 87% reduction in CK-MB tests (n = 1106 to 139/mo)
2012 physicians searched for CK-MB, tracked Fewer orders after searches for CK-MB testing

searches/Orders by provider Fewer searches for CK-MB testing

Restricted CK-MB testing to patients who were Physicians who had not seen the BPA (O prior

post-PCl and postcardiac surgery searches) were more likely (P < .01) to place a search
Larochelle 84835 12 mo Developed institutional guideline in consultation 95% reduction in CK-MB tests with $720 000 in
etal,** 2014 with cardiologists to order troponin alone in annual savings

patients with suspected ACS No decrease in ACS incidence

Conducted educational sessions with IM and ED

physcians

Disseminated a pocket-size guideline reference

card

Removed CK-MB from CPOE ACS routine order sets

and created BPA when physicians attempted to

order CK-MB tests
Singh and 37418 6y Removed CK-MB testing from CPOE ACS routine 99.8% reduction in CK-MB tests (12 057 in 2007,
Baweja,!? order sets 36in2013)
2014 Reviewed cases (n = 171) where CK-MB tests were No CK-MB test for the 171 patients provided

still ordered diagnostic or prognostic value
Le et al,** 14571 12 mo Removed CK-MB testing from CPOE ACS routine 809% reduction in CK-MB tests with $47 286 in
2015 order sets annual savings

No missed diagnosis of ACS

Sullivan et al,*® Not specified 12 mo Removed CK-MB testing from CPOE ACS routine 849% reduction in CK-MB tests (43.7 to 6.8 tests
2016 order sets per day)

Costs decreased from $546 per day to $85 per
day, $168 000 annual savings
No adverse effects on mortality

Abbreviations: ACS, acute coronary syndrome BPA, best practice alert; CK-MB, creatine kinase-myocardial band; CPOE, computerized provider order entry:;

ED, emergency department; IM, internal medicine; PCI, percutaneous intervention.
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EMR-based interventions

High Value Practice Academic Alliance Pocket Card
Cardiac Biomarker Ordering for ACS/AMI

Obtain troponin only if you suspect Acute Coronary Syndrome (ACS)/Acute Myocardial Infarction (AMI)

I Initial presentation

™ 6-9 hours later
=

12-24 hours later IF intermediate to high clinical suspicion and/or recurrence of
symptoms

@ STOP CHECKING. If troponin is abnormal:
* correlate with clinical presentation to determine likihood of ACS
+ there is no utility to trending abnormal troponin to peak or resolution

+ IF patient has ACS, AND there is clinical concern for reinfarction, additional Best Practice Alert —_ CK-MB Lab Test

troponin measurements may be useful

CK-MB in addition to troponin offers no incremental diagnostic value. Based on national evidence-based guidelinesl’z’-"

- Troponin is the preferred marker in diagnosing AMI/ACS
- CK-MB in addition to troponin adds no incremental diagnostic value

1. Anderson JL, Adams CD, Antman EM, et al. 2012 ACCF/AHA focused update
incorporated into the ACCF/AHA 2007 guidelines for the management of patients with
unstable angina/non-ST-elevation MI. J Am Coll Cardiol. 2013; 61:¢179-e347.

2. Amsterdam EA, Wenger NK, Brindis RG, et al. 2014 AHA/ACC Guideline for the
Management of Patients with Non-ST-Elevation Acute Coronary Syndromes: a report of
the American College of Cardiology/American Heart Association Task Force on Practice
Guidelines. J Am Coll Cardiol. 2014; 64:€139-228.

3. O’Gara PT, Kushner FG, Ascheim DD, et al. 2013 ACCF/AHA guideline for the

S management of ST elevation MI. J. Am Coll Cardiol. 2013; 61:¢78-e140.

®
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CDS interventions

Home > BMC Medical Informatics and Decision Making > Article

“Reducing unnecessary testingina
CPOE system through

implementation of a targeted CDS
intervention”

Research article | Openaccess | Published: 08 April 2013
Volume 13, article number 43, (2013) Cite this article

Alerts for biomarker testing more frequently

than recommended (e.g., BNP more than once
a day)

BNP reduced by 21% post intervention.
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Implementing an evidence-based algorithm

Clinical Chemistry /| ALGORITHM USE AND EXCESSIVE TROPONIN REQUESTS

Impact of the Cardiac Troponin Testing Algorithm
on Excessive and Inappropriate Troponin Test Requests

Qing H. Meng, MD, PhD, Shiming Zhu, MD, PhD, Cheryl Booth, MT, Linda Stevens, MT,
Bonnie Bertsch, MT, Mabood Qureshi, MS, and Jawahar Kalra, MD, PhD

Key Words: Cardiac troponin |; Acute coronary syndrome; Acute myocardial infarction; Algorithm
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Family medicine | | Emergency CITCU Other wards
Consultation Perform | |Perform ¢Tnl| [Perform cTnl
for cTnl for cTnl | |as requested

Negative
Positive

with consultation only |

Stop! Further request | _ Positive

Negative

Positive

Positive

Repeat at 6-9 h

¢ Negative

Repeat at 12-24 h

with consultation only

¢ Negative
Stop!

Stop! Further

request with

consultation
only

Am J Clin Pathol 2006;126:195-199
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Audit and feedback

BM) Quality & Safety
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Latest content Current issue

Volume 32, Issue 9

Original research

Repurposing the Ordering of Routine Laboratory Testsin  PPF
Hospitalised Medical Patients (RePORT): results of a

F +

cluster randomised stepped-wedge quality improvement swpemriay
Material

study

® Anshula Ambasta ', Onyebuchi Omodon 2, Alyssa Herring ?, Leah Ferrie #, Surakshya Pokharel 7,

Ashi Mehta 8, Liberty Liu *, Julia Hews-Girard 3, Cheuk Tam 7, Simon Taylor ¢, Kevin Lonergan ?,
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OPTIMIZATION OF LABORATORY TEST UTILIZATION

Society of |

Archive

Lab Utilization Report for: G

July 1, 2019 to December 31, 2019 for Foothills Medical Centre (GIM)

Average # of Orders per Patient per Day (YOUR value vs PEERS)
(each dot = 1 physician, your dot is orange)

2.57

4 of 22 physicians

I WHAT IS THE PROBLEM? I

I WHAT IS THE SOLUTION? I

I WHAT IS NEEDED FROM YOU? I

Repetitive inpatient lab testing often

provides limited value for patient

outcomes while:

« Increasing healthcare costs

» Increasing patient discomfort

« Increasing unnecessary transfusions
and prelonging hospitalizations

Canodians receive an estimated one

Alm Statement: To reduce unnecessary
use of the six Most commen routine
tests by 15% on MTUs and the
hospitalist service by September 2020,

Qur proposed solution contains 2 main
approaches:

1. Review tasting indications before

ordering tests

« Our online module has been dasigned
o help educate physicians and
resldents on appropriate wse criteria
for ordering lab tests

2. Reflect on your laboratory testing

‘million unnecessary fab tests every »Emmhﬂnmd habits:
year. e . for lab test?
o = How will testing change
e management?
% Online module: e )
& mast commonly ordered lab tests: I-;-"-rg&-_{a]m caideckids] «+ Concerned about missing something?

[ o e

» Multi-level soclal comparison
it and feedback review sessions
facilitated by the Phrysician Learning

Pragram
MO_
Wisely A pilot study conducted on PLC MTU
Canada dSAGAINST  using the above achieved
ovdering repeated blood counts and the goals af our aim without cousing
¥ testing in stable i harm atie

Test sequentially; shotgun testing
Ieads to confusion, false positives and
patient harm

3. Is my patient stable? Quit the daily
blood work.

UMIVERSITY OF
® CALCARY
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Study diagram for stepped-wedge implementation of the routine laboratory test optimisation INT
bundle across eight units by site.

Control Feasibilit | Period 1 | Period2 | Period3 | Period 4 Follow-up
period y period

SITE 1 Control Trial

Hospitalist

unit)

SITE 2 Control Trial Control

(CTU +

Hospitalist

unit)

SITE 3 Control Trial Control Control

(CTU+

Hospitalist

unit)

SITE 4 Control Trial Control Control Control

(CTU+

Hospitalist

unit)

Time 4 weeks 9 weeks 4 weeks 4 weeks 4 weeks 4 weeks Period 5:
(Oct 19 (Nov 16 (Jan 11 (Feb 8- (Mar 8- (Apr 5- May 3-30
2020- 2020 to 2021- Feb Mar7) Apr 4) May 2) Period 6:
Nov 15 Jan 10 7) May 31-
2020) 2021) Jun 30

Anshula Ambasta et al. BMJ Qual Saf 2023;32:517-525

BM) Quality
& Safety
Copyright © BMJ Publishing Group Ltd and the Health Foundation. All rights reserved.




Results

e 14% (incidence rate ratio (IRR)=0.86, 95% Cl 0.79 to 0.92) overall reduction
in ordering of routine tests with the intervention

* 14% (B coefficient=—0.14, 95% Cl -0.07 to —0.21) reduction in costs of
routine testing. Total cost savings of SC1.15 per patient-day.

e 15% (IRR=0.85, 95% Cl 0.79, 0.92) reduction in ordering of all common
tests with the intervention and a 20% (IRR=1.20, 95% CI 1.10 to 1.30)
increase in routine test-free patient-days.

 No worsening was noted in patient safety endpoints with the intervention

Society of Hospital Medicine



Considerations for older adults

CENTRAL ILLUSTRATION: The Increased Importance of Shared Decision
Making When Considering Testing for Older Adults With or at Risk for Car-

diovascular Disease

Multimorbidity
. Polypharmacy ﬂ
Importance of Frailty

for
Older Adults

{Cognition

| Life Expectancy

Sm Forman, D.E. et al. J Am Coll Cardiol. 2020;76(13):1577-94.
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Leverage QI methodology

Hospital or
health system
wide

’ =
4

Senior leadership sponsor,
all specialties/departments,
all front-line clinicians

a A
M

Success in reducing routine
laboratory testing

-

&

Education, audit and
feedback, EMR-based
restrictive ordering

SIIIL

Society of Hospital Medicine




Summary

1. Common low-value cardiac biomarker testing include CK-MB use
when troponin is available, indiscriminate testing (ie in absence of
Ischemic signs or symptoms), or testing too frequently

2. Leverage CDS, CPOE changes, audit and feedback and QI
methodology to identify opportunities for high value cardiac
biomarker testing

shm.
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