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We extend the compassionate ministry of Jesus by improving the health and
well-being of our communities, and bring good help to those in need, especially
people who are poor, dying and underserved.
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Why talk about troponin?

* The Fourth Universal Definition of MI (2018) proposes specific
criteria to defining Ml

 Universally used in workup for acute Ml (AMI)
* Sensitivity is excellent, specificity not so much. Complicated!




Fourth Universal Definition of Ml

» Group of physicians, clinical documentation specialists, coding
experts and health policy experts from the ACC and AHA has
focused on educating clinicians about the importance of
accurately documenting MI and non-MI causes of troponin
elevation in the medical record.




What is troponin?

CENTRAL ILLUSTRATION: Troponin Testing for Clinicians
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What is Troponin?

* Troponin is a protein complex bound to actin and found freely in
cardiomyocytes.

* When a cardiomyocyte is injured, Troponin leaks into the blood
stream

* There are 3 types of Troponin in cardiomyocytes: Troponin C,I,
and T

* Troponin I&T are specific to only cardiomyocytes




Troponin as an assay for M.

CENTRAL ILLUSTRATION: Troponin Testing for Clinicians
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Improved Sensitivity and Precision

« Since the 1990’s troponin has become the preferred test for
diagnosing Ml over CK-MB

» With each generation of the test, sensitivity is improving,
unfortunately specificity has declined

* S0, the troponin is positive... What do you do???




Causes of Troponin Elevation due to
Ischemia



Myocardial injury related to acute myocardial ischemia

Atherosclerotic plaque disruption with thrombosis.
Myocardial injury related to acute myocardial ischemia because of oxygen supply/demand imbalance

Reduced myocardial perfusion, e.g.,®Coronary artery spasm, microvascular dysfunction
eCoronary embolism

eCoronary artery dissection

eSustained bradyarrhythmia

eHypotension or shock

eRespiratory failure

eSevere anemia

Increased myocardial oxygen demand, e.g.,®Sustained tachyarrhythmia
eSevere hypertension with or without left ventricular hypertrophy

Other causes of myocardial injury

Cardiac conditions, e.g.,*Heart failure
eMyocarditis

eCardiomyopathy (any type)

eTakotsubo syndrome

eCoronary revascularization procedure

eCardiac procedure other than revascularization
eCatheter ablation

e Defibrillator shocks

eCardiac contusion

Systemic conditions, e.g.,®Sepsis, infectious disease
eChronic kidney disease

eStroke, subarachnoid hemorrhage

ePulmonary embolism, pulmonary hypertension
e|nfiltrative diseases, e.g., amyloidosis, sarcoidosis
eChemotherapeutic agents

eCritically ill patients
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Classification of troponin elevation

* Previously NSTEMI was the catchall term.

* Now:
* Type | MI:
« Spontaneous MI, Plaque Rupture/coronary thrombosis

* Type 2 MI:
« Supply/Demand mismatch
* Type 3 MI:
 Cardiac death in setting of ischemic process without biomarker evidence
> Type 4 MI:
* 4a: PCl related Ml
* 4b: Stent thrombosis
* Type 5 MI:
. BG related Ml




Type 1 and Type 2 Ml

* Type 1 MI: + Troponin with:
* Symptoms
* New ischemic ECG changes;
* Development of pathological Q waves;
 Imaging evidence of Myocardial Ischemia
* ldentification of a coronary thrombus by angiography including
intracoronary imaging or by autopsy.
* Type 2 MI: + Troponin

- evidence of an imbalance between myocardial oxygen supply and
demand unrelated to coronary thrombosis, requiring at least one of the
following:

Symptoms of acute myocardial ischemia;
New ischemic ECG changes;
Development of pathological Q waves;

Imaging evidence of new loss of viable myocardium, or new regional
lon abnormality in a pattern consistent with an ischemic




Type | Ml

Myocardial Infarction Type 1

Plaque rupture/erosion with
occlusive thrombus

Plague rupture/erosion with
non-occlusive thrombus



Type Il Ml
Myocardial Infarction Type 2

Atherosclerosis and oxygen
supply/demand imbalance

Vasospasm or coronary
microvascular dysfunction

Non-atherosclerotic
coronary dissection

—

Oxygen supply/demand




_ Type 1 Myocardial Infarction Type 2 Myocardial Infarction

Mechanism

Patient characteristics

Prognosis

30-day readmission rate

Strategies to reduce mortality

Strategies to reduce 30-day
readmission

ICD-10 code
Included in HRRP

Atherosclerotic processes such as
plague rupture, ulceration,
fissuring, or erosion resulting in
coronary thrombosis

Generally younger with fewer
comorbidities

*30-day all-cause mortality 5%—9%
¢5-yr all-cause mortality rate of
37%

eGenerally lower rates of
subsequent MACE (21 events/100
patient-years)

Between 15% and 20%

Defined
Defined

Yes, 121.9

Yes

Inadequate myocardial blood
supply, increased demand or both;
occurring in the absence of
atherothrombosis; includes
coronary artery embolism,
vasospasm, and spontaneous
coronary artery dissection

Older, greater medical complexity
with multiorgan involvement
including precipitating cause for
supply/demand imbalance

*30-day all-cause mortality 14%—
24%

¢5-yr all-cause mortality rate of
63%

eGenerally higher rates of
subsequent MACE (54 events/100
patient-years)

Uncertain, may be as high as ~20%

Undefined
Undefined

Yes, 121.A1

Yes




Causes of Type Il Ml

* Type 2 MI results from imbalance between myocardial oxygen
supply and demand that is unrelated to acute coronary
thrombosis or plaque rupture.

No myocardial injury®

Increased cTn = '
Hypoxaemia myocardial injury® Anaemia

Ventricular
tachyarrhythmia

Hypotension/
shock

Kidney Heart
disease failure




Causes of Type |l Ml

_— —(_- Secondary to another lliness or process j
—E_ Context
B —(__ Main reason leading to clinical presentation (e.q. chest pain) j

—( Fined coranary atherosclerosis j

Type 2 Coronary spasm
Infarction —[ Coranary embolism j

Intramural hematama

—{_ Sustained tachyarchythmia )

Severe hypertension +/-
Left ventricular hypertrophy

Corenary artery dissection +/- _')

—E Mechanisms

—{ Severe bradyarrhythmia )

— Respiratory failure )
)

Ischemic thresholds vary substantially in _{ Severe anemia

relation to the magnitude of the stressor and the _L' Hypotension/Shock
extent of underlying cardiac disease.




Documentation Implications

* Role of documentation: tell the story, what do you think is going
on and what are you doing about it, and bill.

* Improper documentation or coding can lead to penalties
(Hospital Readmission Reduction Program under CMS)




Avoliding inaccurate documentation

Avoid NSTEMI as default for elevated trop

Avoid using NSTEMI when uncertain and
diagnostic testing incomplete.

When documenting that an Ml is present, must
state etiology (Demand?, Plague Rupture?, etc.)

Consult cardiology when warranted




10 Key Points when documenting Ml
or Non-MIl troponin elevation?

=

Avoid reflexively documenting an Ml whenever troponin
levels are elevated.

Documentation of MI type requires identification of etiology.

Terminology updates of Ml types.

Documentation of the term "non-Ml troponin elevation".

Degree and pattern of troponin elevation.

Troponin elevation in patients with heart failure exacerbation.

Troponin elevation in hypertensive emergency.

Troponin elevation in patients with tachyarrhythmias.

Critically ill patients and perioperative patients.
rtainty duri '
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Avoid reflexively documenting an Ml
whenever troponin levels are elevated.

* To document MI: Troponin elevation accompanied by clear
clinical evidence of active myocardial ischemia
* Overt clinical symptoms
* New ECG changes

* New perfusion abnormalities or wall motion abnormalities on
noninvasive imaging.




Documentation of Ml type requires
identification of etiology.



Terminology updates of MI types.

 Specific ICD-10 codes for Type 1, Type 2, and "other types"




Documentation of the term "non-Ml
troponin elevation"

* Positive troponin

* No clear symptoms

* No EKG changes

 No findings of ischemia on imaging/angiography




Degree and pattern of troponin
elevation.

* Does NOT determine if Type 1 Ml




Troponin elevation In patients with heart
fallure exacerbation.

* May be due to ischemic or non-ischemic mechanisms.




Troponin elevation in hypertensive
emergency.



Troponin elevation In patients with
tachyarrnythmias.

« Can cause Type 2 MI or non-MlI troponin elevation.
« ECG may falsely suggest ischemia




Critically 1ll patients and perioperative
patients.



Documenting uncertainty during the
diagnostic workup.

* It's ok to not know. Just clarify when you do.




CENTRAL ILLUSTRATION: Diagnostic Approach for Patients With Sus-
pected Acute Myocardial Ischemia

Possible ischemic presentation

l

Immediate 12-lead ECG
|

| }
| ‘Suspected STEMI | | Suspected NSTE-ACS | | Unstable angina |
Normal
’ S work-u
| Emergent coronary angiography | | Serial cTn and ECGs | workeup
|
| Acute coronary occlusion | | Normal coronaries or non-obstructive CAD | @
| 1
‘ — - - -
| Atherothrombosis | | Non-atherothrombotic | |Diagnostic work-up considerations : ’ Elevated cardiac troponin >99'" URL | :
« Echocardiography + If clinical uncertainty l :
M | * Cardiac MRI : klinical evidence of acute myocardial ischemi# :
Cl/CABG b ; ;
L « Intracoronary imaging ' Yes | 1 No x
GDMT for CAD ' = - '
: (VUs/ OCT) " : Acute myocardial Myocardial -
* If difficult to + Provocative testing for spasm : S x 28 -
R s - infarction injury -
distinguish consider I ' ;
JVUS/OCTI | || ey [ st IS a et e
I -m
Nonatherothrambotic| | N PCIEmARetie) T2mI Myocardil TImI Tom
coronary etiology ‘ etiology injury ;
Examples: SCAD, Examples: Marked Example: Example: Examples: PCI/CABG Individualized
coronary embolism, supply/demand mismatch  Non-obstructive  Coronary Myopericarditis GDMT for CAD  phenotype-
coronary spasm, etc. with underlying stable atherosclerotic vasospasm Pulmonary specific
CAD plaque disruption confirmed with embolism management &
provocative Takotsubo therapeutic
testing cardiomyopathy approach, including
possible revascularization
l l if indicated
Individualized care « Treat underlying + GDMT for CAD  Individualized Individualized care
tailored for each trigger GDMT for CAD - Consider care tailored tailored for each
etiology « Consider role of revascularization for each etiology
revascularization if etiology

no contraindications

Sandoval, Y. et al. J Am Coll Cardiol. 2019;73(14):1846-60.




Schema for documenting a type 1 MI, type 2 MI, or non-MI troponin elevation
based on clinical presentation and underlying causes.

 TROPONIN POSITIVE

Il I

N (G
Clinical evidence of overt ischemia No overt ischemia -
= New symptoms of acute myocardial ischemia and / or * No ischemic symptoms, ECG changes, or imaging findings
» New ischemic ECG changes and / or L « Serial troponins show little variation, or show rise and fall
* Imaging shows new infarction or wall motion abnormality 1r
L + Serial troponins show characteristic rise and fall J (@ Document “Non-MI troponin elevation )
l secondary to [underlying cause]”
i E - ¢ L DL )
Acute coronary.thmmbus or plaque Clinical context supports ¢ l
rupture on angiography (or strongly myocardial oxygen g N =~
wsmﬁe&ah;gz%g%:iﬁz{;g:;?||able supply-demand mismatch Cardiac causes: Systemic causes:
. 1, 7 _ + Tachyarrhythmias (e.g., AFRVR)* * Hypertensive emergency*
* Bradyarrhythmias* + Non-cardiac surgery*
e N
Document ) - gor(jll:memnd + Severe aortc valve disease* + Citical iiness*
“Sngpﬁ,l h‘i‘INS v % y[II:ender ,mu sae y - Hypertrophic cardiomyopathy* * Pulmonary embolism
L (g, or ) lyf g ) + Acute heart failure* * Pulmonary hypertension
L ' i - Stress cardiomyopathy (takotsubo) - Sepsis
(" Cardiac causes: Y [ systemic causes: b * Blunt cardiac injury (contusion) - Renal failure / ESRD
* Tachyarrhythmias (e.g,, AFRVR)* * Hypertensive o (c.hest ST U) " Stroke )
* Bradyarrhythmias* emergency* * Defibrillator shocks + Subarachnoid hemorrhage
+ Severe aortic valve disease* + Non-cardiac surgery* * Cardiac ablation * Rhabdomyolysis
* Hypertrophic cardiomyopathy* * Criical llness* TR A Ry * Strenuous exercise
 Acute heart failure* » Shock (cardiogenic or * Myocarditis / pericarditis * Bum injuries to body
+ Coronary vasospasm hypovolemic) * Endocarditis + Diabetic ketoacidosis
» Coronary embolism * Hypoxic respiratory * Cardiotoxic agents, chemotherapy * Heterophile antibodies
« Coronary vasculitis failure * Infiltrative disease (amyoid, sarcoid) (false positive)
* Spontaneous coronary artery * Severe anemia (acute  Cardiac tumors / malignancies * Other emerging causes
dissection (SCAD) blood loss, hemolysis) « Myopathies / muscular dystrophies
- . \Q Y, AN AN 5

AFRVR: atrial fibrillation with rapid ventricular response; CABG: coronary artery bypass graft surgery; ECG: electrocardiogram; ESRD: end-stage renal disease;
ML: myocardial infarction; SCAD: spontaneous coronary artery dissection.

* These conditions may cause either a type 2 Ml or a non-MI troponin elevation. The presence or absence of overt symptoms of acute myocardial ischemia, new ischemic ECG changes, imaging showing new MI
or wall motion abnormality, and/or findings on coronary angiography may help distinguish the two.
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Thank you.



