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Figure 1. 2025 ACC/AHA GL on ACS. Types and Classification of Acute Coronary 

Syndromes 
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Table 1. 2025 ACC/AHA GL on ACS. Electrocardiographic Interpretation for Patients 

With Suspected Acute Coronary Syndromes 

 

 
 

*ST-segment changes may be observed in other conditions including acute pericarditis, left ventricular 

hypertrophy, LBBB, Brugada syndrome, right ventricular pacing, Takotsubo syndrome, and early 

repolarization that may obscure the diagnosis of STEMI. New or presumably new LBBB at 

presentation occurs infrequently and should not be considered diagnostic of AMI in isolation; clinical 

correlation is required.13 A new LBBB in an asymptomatic patient does not constitute a STEMI 

equivalent. 

 

ACS indicates acute coronary syndromes; AMI, acute myocardial infarction, LBBB, left bundle branch block; 

NSTE-ACS, non–ST-segment elevation ACS; and STEMI, ST-segment elevation MI. 

 

2025 ACC/AHA/ACEP/NAEMSP/SCAI Guideline for the Management of Patients With Acute Coronary 

Syndromes: A Report of the American College of Cardiology/American Heart Association Joint Committee on 

Clinical Practice Guidelines. J Am Coll Cardiol. 2025 
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Figure 2. Fifth universal definition of myocardial infarction 

Myocardial infarction can occur in three clinical settings: spontaneously due to a primary 

acute coronary pathology, secondary to an acute condition, or following a cardiac procedure 

 

 

 

Table 2. ICD-11 codes for the classification of myocardial infarction 

 

 
 

ICD-11, 11th edition of the International Classification of Diseases. 

a Including electrocardiographic findings of acute coronary occlusion 
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Table 3. Definitions and differential diagnosis of chest pain 

 

AHA/ACC 2021 GL on Chest Pain.  

 

Defining Chest Pain 

An initial assessment of chest pain to triage patients effectively on the   1 B-NR 

basis of the likelihood that symptoms may be attributable to myocardial ischemia. 

 

Chest pain should not be described as atypical, because it is not helpful in determining 1 C-LD  

the cause and can be misinterpreted as benign in nature. Instead, chest pain should  

be described as cardiac, possibly cardiac, or noncardiac because these terms are more  

specific to the potential underlying diagnosis. 

 

History 

A focused history that includes characteristics and duration of    1 C-LD 

symptoms relative to presentation as well as associated features, and cardiovascular risk  

factor assessment should be obtained. 

 

Uniqueness of Chest Pain in Women 

Women who present with chest pain are at risk     1 C-LD 

for underdiagnosis, and potential cardiac causes 

should always be considered. 

 

In women presenting with chest pain, obtain a history that emphasizes   1 B-NR 

accompanying symptoms that are more common in women with ACS 

 

Older Patients With Chest Pain 

In patients who are ≥75 years of age, ACS should be considered when accompanying 1 C-LD 

symptoms such as shortness of breath, syncope, or acute delirium are present, or when 

an unexplained fall has occurred. 
 

 

Diverse Patient Populations 

Cultural competency training to help achieve the best outcomes in patients of  1 C-LD 

diverse racial and ethnic backgrounds who present with chest pain. 

 

Among patients of diverse race and ethnicity in whom English may   1 C-LD 

not be their primary language, addressing language 

barriers with the use of formal translation services is recommended. 

 

Patient-Centric Considerations 

In patients with acute chest pain,  9-1-1 should be activated by patients or  1 C-LD 

bystanders to initiate transport to the closest ED by emergency medical services (EMS). 
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Chest Pain Characteristics and Corresponding Causes 

 

 
 

ACS indicates acute coronary syndrome. 
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Differential Diagnosis of Noncardiac Chest Pain 
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ESC 2023 GL on ACS. Differential diagnoses of acute coronary syndrome in the setting of 

acute chest pain  
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Figure 3. AHA/ACC 2021 GL on Chest Pain. Top 10 Causes of Chest Pain in the ED 

Based on Age (Weighted Percentage) 

 

 

 

 
 

 

Figure 4. AHA/ACC 2021 GL on Chest Pain. Index of Suspicion That Chest “Pain” Is 

Ischemic in Origin on the Basis of Commonly Used Descriptors. 
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Table 4. AHA/ACC 2021 GL on Chest Pain. Physical examination 

 

Physical Examination 

In patients presenting with chest pain, perform a focused cardiovascular examination  1 C-EO 

to aid in the diagnosis of ACS or other potentially serious causes of chest pain (eg, aortic 

dissection, pulmonary embolism (PE), or esophageal rupture) and to identify complications. 

 

Physical Examination in Patients With Chest Pain 

 

 
 

 

Table 5. ACC/AHA 2025 GL on ACS. Initial Assessment 

 

Prehospital Assessment and Management Considerations for Suspected ACS 
 

In patients with suspected ACS, 12-lead ECG should be acquired and interpreted  1 B-NR 

within 10 minutes of first medical contact (FMC)* to identify patients with STEMI 

 

In patients with suspected ACS in which the initial ECG is nondiagnostic of STEMI,  1 C-LD 

serial ECGs to detect potential ischemic changes should be performed, especially  

when clinical suspicion of ACS is high, symptoms are persistent, or the clinical condition  

deteriorates 

 

In patients with suspected STEMI, immediate emergency medical services (EMS)  1 B-NR 

Transport to a PCI-capable hospital for primary PCI (PPCI‡) is the recommended 

triage strategy, with an FMC–to-first-device time system goal of <=90 minutes. 

 

In patients with suspected STEMI, early advance notification of the receiving   1 B-NR 

PCI-capable hospital by EMS personnel and activation of the cardiac catheterization 

team is recommended to reduce time to reperfusion. 
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*FMC indicates the time point when the patient is initially assessed by a health care 

professional who can obtain and interpret the ECG and deliver initial interventions (eg, 

defibrillation).  

‡PPCI refers to emergency PCI in the setting of STEMI to achieve reperfusion in patients without previous 

fibrinolytic treatment. 

 

 

Initial In-Hospital Assessment of Patients With Confirmed or Suspected ACS 

 

Acquisition and interpretation of an ECG within 10 minutes is recommended  1 B-NR 

to help guide patient management. 

 

If the initial ECG is nondiagnostic, serial 12-lead ECGs should be performed to detect 1 B-NR 

potential ischemic changes, especially when clinical suspicion of ACS is high, symptoms are 

persistent, or clinical condition deteriorates. 

 

cTn should be measured as soon as possible, preferably using a high-sensitivity   1 B-NR 

cTn (hs-cTn) assay 

 

With an initial hs-cTn or cTn that is nondiagnostic, the recommended time intervals  1 B-NR 

for repeat measurements after the initial sample collection (time zero) are 1 to 2 hours  

for hs-cTn and 3 to 6 hours for conventional cTn assays. 
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Figure 4. ACC/AHA 2025 GL on ACS. Initial Assessment of Patients With Suspected ACS 

 

*Examples of evidence-based CDPs and definition of low, intermediate, and high risk as defined in 

the 2021 AHA/ACC/Multisociety Chest Pain Guideline.  

 

ACS indicates acute coronary syndromes; CDP, clinical decision pathway; cTn, cardiac troponin; hs-cTn, high-

sensitivity cardiac troponin; NSTEMI, non–ST-segment elevation myocardial infarction; and STEMI, ST-segment 

elevation myocardial infarction. 
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Table 6. ESC 2023 guidelines for ACS. Recommendations for clinical and diagnostic 

tools for patients with suspected acute coronary syndrome  

 

Base the diagnosis and initial short-term risk stratification of ACS on a combination  I B 

of clinical history, symptoms, vital signs, other physical findings, ECG, and hs-cTn.1  

 

ECG 

Twelve-lead ECG recording and interpretation as soon as possible at the point of FMC,  I B 

with a target of <10 min. 

 

Continuous ECG monitoring and the availability of defibrillator capacity   I B 

as soon as possible in all patients with suspected STEMI, in suspected ACS  

with other ECG changes or ongoing chest pain, and once the diagnosis of MI is made.  

Use of additional ECG leads (V3R, V4R, and V7– V9) in cases of inferior STEMI  I B 

or if total vessel occlusion is suspected and standard leads are inconclusive. 

 

An additional 12-lead ECG in cases with recurrent symptoms or diagnostic uncertainty.  I C 

Blood sampling  

Measure cardiac troponins with high-sensitivity assays immediately after presentation  I B 

and obtain the results within 60 min of blood sampling  

 

Use an ESC algorithmic approach with serial hs-cTn measurements (0 h/1 h or 0 h/2 h) I B 

to rule in and rule out NSTEMI  

 

Additional testing after 3 h if the first two hs-cTn measurements of the 0 h/1 h algorithm I B 

 are inconclusive and no alternative diagnoses explaining the condition have been made 

 

Use of established risk scores (e.g. GRACE risk score) for prognosis estimation   IIa B  

 

Triage for emergency reperfusion strategy  

Patients with suspected STEMI are immediately triaged for an emergency reperfusion  I A 

strategy  

 

ACS, acute coronary syndrome; ECG, electrocardiogram; ESC, European Society of Cardiology; FMC, first 

medical contact; GRACE, Global Registry of Acute Coronary Events; hs-cTn, high-sensitivity cardiac troponin; 

MI, myocardial infarction; NSTEMI, non-ST-elevation myocardial infarction; STEMI, ST-elevation myocardial 

infarction.  
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Table 7. Electrocardiographic findings of myocardial ischaemia or infarction 
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Figure 5. ESC 2023 GL on ACS. Electrocardiographic abnormalities in patients with non-

ST-segment elevation acute coronary syndrome.  

ECG, electrocardiogram; LAD, left anterior descending artery. This figure highlights some of the 

electrocardiographic abnormalities that may be present in patients with NSTE-ACS.  
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Figure 6. ESC 2023 GL on ACS. Electrocardiographic abnormalities in patients with 

STEMI and ECG findings that, if present, may prompt triage for immediate reperfusion 

therapy.  

ECG, electrocardiogram; STE-ACS, ST-elevation acute coronary syndrome; STEMI, ST-elevation myocardial 

infarction.  
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Table 8. Causes of ST elevation other than myocardial infarction 

 

ST elevation of normal variant  V1-V5 with inverted T waves 

 

LV hypertrophy    Concave, other features of LV hypertrophy 

 

Accute pericarditis   Diffuse ST segment depression but <5 mm 

     Reciprocal ST degment depression in aVR, not in aVL 

     PR segment depression 

 

Hyperkalaemia    Widened QRS and tall, peaked, tented T waves 

     Low-amplitude or absent P waves 

     ST segment usually downsloping 

 

Brugada syndrome (type 1)  rSR’ in V1 and V2 

 

Woll-Parkinson-White syndrome   ST elevation with J point notching in leads I, aVL, V4-V6 

 

Pulmonary embolism    ST elevation in both inferior and anteroseptal leads 

 

Cardioversion    Transient ST elevation (1-2 min after direct shock) 

 

Hiatus hernia and stomach compression Concave elevation in anterior chest leads without  

     reciprocal inferior ST depression 

    

Cardiac tumors    Localized, convex ST elevation and T wave inversion 

 

Propofol-related infusion syndrome  Downsloping ST segment elevation 
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Figure 7. The “carousel” rotation. 

A, Normal electrode placement and how the vectors of limb leads are obtained. B, Lead misplacement 

in a clockwise “carousel” rotation and the new vectors of the misplaced leads. Side-by-side comparison 

of the baseline (C) and misplaced (D) ECGs. Notice the shift in identical P and QRS complex patterns 

among the augmented limb leads (ie, lead aVR in C is identical to lead aVF in D). The bipolar limb 

leads vectors of the erroneously recorded ECG (D) are deducted based on the anatomic location of the 

misplaced electrodes (ie, lead II in D records the voltage difference between left leg and right arm 

electrodes, which, as shown in B, is the opposite vector of the normal lead I; therefore the P wave and 

QRS morphology in the misplaced lead II is the negative reflection of normal lead I). LA indicates left 

arm; LL, left leg; and RA, right arm. 

 

Tapia-Orihuela RKA, et al. A “Carousel” ECG Confusion. Circulation. 2021;143:1824–1827 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.121.054672
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Table 9. Criteria for identification of the infarct-related artery in anterior and inferior 

MI 

 

 
 

 

 

 

 

 

 
 

Figure 8. Q waves and ST-segment elevations in leads aVL and V2 with ST-segment 

depressions in leads II, III, aVF, and V4 to V6. Lead V2 is electrically continuous with lead 

aVL (approximately −30°); therefore, the concomitant ST-segment elevation in both leads 

supports the diagnosis of high lateral wall ischemia. 

 

Chang Q et al. An Atypical Presentation of an Occlusion Myocardial Infarction Requiring Urgent 

Revascularization. Circulation. 2026. 
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Figure 9. Left main stem occlusion. 

Zhou H, et al. Anterior ST-Segment Elevation Myocardial Infarction Without ST Elevation in Lead V1: Where Is 

the Culprit Lesion? Circulation. 2020;141:1351-1353. 
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Figure 10. Changes observed in QRS complex and ST-segment changes (lead III) during (A) 

and after (B) epicardial spasm and during (C) and after (D) myocardial infarction attributable 

to plaque rupture, both involving the proximal right coronary artery.  

A significant increase in amplitude (black arrow) and duration, along with a delay in the peak of the R 

wave, was observed during right coronary spasm. ST-segment elevation, blurring of J point, and 

increased amplitude of T wave (red arrow) resulted in a characteristic monophasic curve. A 

nonconducted P wave (complete atrioventricular block) contributed to an additional deformation of this 

curve. This QRS-T monophasic curve is not seen in acute myocardial infarction (C). The development 

of Q waves is usually seen after myocardial infarction (yellow arrow; D) and not after coronary spasm. 

 

Real C and al. e. An Unusual Call From the Urology Ward. . Circulation 2021;144:324-327. 
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Figure 11. Wellens patterns and syndrome criteria. The upper left image depicts Wellens type 

A pattern with biphasic T waves in V2 and V3. The upper right image depicts Wellens type B 

pattern with deeply inverted and symmetrical T waves in V2 and V3. The lower box shows 

the additional criteria present that characterize Wellens syndrome. 

 

Lutz K, et al. Flash Pulmonary Edema in a 70-Year-Old Man. Circulation. 2021;143:1331-1334. 
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Figure 12. Electromechanical association artifact. 

Upper panel: 12-lead ECG showing bizarre morphologies of ST-segments and T waves not evident in 

lead III.  

Lower panel: Twelve-lead ECG taken after 15 minutes with the right arm clip placed 

proximally. 

 

Rajendran G, et al. Not All Waves Are Factual. Circulation. 2021;144:751-753. 
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Table 10. Definition of the BARCELONA Algorithm to Diagnose AMI in the Presence 

of LBBB  

 

The BARCELONA algorithm is positive if any of the following criteria are present:  

 

(1) ST deviation ≥1 mm (0.1 mV) concordant with QRS polarity in any ECG lead, thus including 

either:  

ST depression ≥1 mm (0.1 mV) concordant with QRS polarity, in any ECG lead.  

ST elevation ≥1 mm (0.1 mV) concordant with QRS polarity, in any ECG lead  

 

(2) ST deviation ≥1 mm (0.1 mV) discordant with QRS polarity, in any lead with max (R|S) voltage ≤6 

mm (0.6 mV).  

 

Di Marco A, et al. New Electrocardiographic Algorithm for the Diagnosis of Acute Myocardial Infarction in 

Patients With Left Bundle Branch Block. Journal of the American Heart Association. 2020;9:e015573. 

 

 

 

 

 
 

Figure 13. ECG from a patient with acute myocardial infarction and culprit lesion in the left 

circumflex artery, showing discordant ST deviation ≥1 mm (0.1 mV) in 2 leads with a QRS 

voltage ≤6 mm (0.6 mV).  

 

Di Marco A, et al. New Electrocardiographic Algorithm for the Diagnosis of Acute Myocardial Infarction in 

Patients With Left Bundle Branch Block. Journal of the American Heart Association. 2020;9:e015573. 
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Figure 14. Anterior STEMI in desxtrocardia. 

ECG repeated with precordial leads on the right side of chest and right and left arm electrode 

reversal showed anterolateral ST-segment–elevation myocardial infarction with ST elevation 

in V1–V3, I, and aVL and reciprocal ST depression in the inferior leads. 

 

Akkineni KP, et al. Deceptive Clues: When the Obvious Isn't the Answer. Circulation. 2025;152:560-562. 
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Figure 15. Rise and fall in cardiac troponin over time from symptom onset.  

 

Following the onset of acute myocardial infarction, changes in cardiac troponin vary over time: (A) 

Small absolute changes in cardiac troponin occur early after symptom onset (<3 h). (B) Larger absolute 

changes in cardiac troponin occur later after symptom onset. (C ) Minimal rise and fall in cardiac 

troponin may occur around 12 to 24 h from symptom onset. (D) Larger fall in cardiac troponin may 

occur after it has peaked (12 to 24 h from symptom onset). (E) Pattern may mimic chronic myocardial 

injury if presentation days after symptom onset. (F ) Cardiac troponin may take weeks to return to 

normal after myocardial infarction and some patients may develop chronic myocardial injury following 

myocardial infarction. 

 

Mills NL, et al. Fifth Universal Definition of Myocardial Infarction (2026). Eur Heart J. 2026. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 26 

Table 11. ESC 2023 GL on ACS. Conditions other than acute Type 1 myocardial infarction 

associated with cardiomyocyte injury (i.e. cardiac troponin elevation)  
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Figure 16. ESC 2023 GL on ACS. The 0 h/1 h or 0 h/2 h rule-out and rule-in algorithms 

using high-sensitivity cardiac troponin assays in patients presenting to the emergency 

department with suspected NSTEMI and without an indication for immediate invasive 

angiography.  

Patients are classified into one of three pathways as per the results of their hs-cTn values at 0 h (time of 

initial blood test) and 1 h or 2 h later. Patients with a very low initial hs-cTn value or patients with a 

low initial value and no 1 h/2 h change in hs-cTn are assigned to the ‘rule-out’ pathway. Patients with a 

high initial hs-cTn value or a 1 h/2 h change in hs-cTn are assigned to the ‘rule-in’ pathway. Patients 

who do not meet the criteria for the rule-out or rule-in strategies are assigned to the ‘observe’ pathway, 

and these patients should have hs-cTn levels checked at 3 h ± echocardiography in order to decide on 

further management. Cut-offs are assay specific and derived to meet pre-defined criteria for sensitivity 

and specificity for NSTEMI. Potential management and testing options for each of the three strategies 

are provided in the relevant sections of the main text.  

aOnly applicable if the chest pain onset was >3 h prior to the 0 h hs-cTn measurement.  

hs-cTn, high-sensitivity cardiac troponin; NSTEMI, non-ST-elevation myocardial infarction.  
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Table 12. AHA/ACC 2021 GL on Chest Pain. Diagnostic Tests 

 

Choosing the Right Diagnostic Test 
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Contraindication by Type of Imaging Modality and Stress Protocol 

 

      Exercise ECG     Stress Nuclear     Stress Echocardiography     Stress CMR      CCTA  

 

 

 
 

 

Warranty Period for Prior Cardiac Testing 

 

 

 
 

CCTA indicates coronary computed tomographic angiography. 
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Table 13. ESC 2023 guidelines for ACS. Recommendations for non-invasive imaging in the 

initial assessment of patients with suspected acute coronary syndrome  

 

Emergency TTE in patients with suspected ACS presenting with cardiogenic shock   I C 

or suspected mechanical complications.  

 

In patients with suspected ACS, non-elevated (or uncertain) hs-cTn levels,    IIa 

A 

no ECG changes and no recurrence of pain, incorporating CCTA or a non-invasive  

stress imaging test as part of the initial workup  

 

Emergency TTE at triage in cases of diagnostic uncertainty but this should not result in delays  IIa 

C 

in transfer to the cardiac catheterization laboratory if there is suspicion  

of an acute coronary artery occlusion.  

 

Routine, early CCTA in patients with suspected ACS is not recommended.   III 

B 

 

ACS, acute coronary syndrome; CCTA, coronary computed tomography angiography;  

ECG, electrocardiogram; hs-cTn, high-sensitivity cardiac troponin; TTE, transthoracic echocardiography. 
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Figure 17. Stages of primary myocardial infarction by cardiac magnetic resonance imaging.  

 

LGE, late gadolinium enhancement. Each stage of myocardial injury is progressive and is discernible 

from aggregate evidence derived from T2 maps (colour bar provided), LGE, and T2*-weighted (T2*w) 

short-axis cardiac magnetic resonance images along each row. Stage 1 is marked by oedema only 

(high signal on T2 map), absence of myocardial necrosis (lack of signal enhancement on LGE image), 

or myocardial haemorrhage (absence of low signal on T2*w images). Stage 2 demonstrates both 

myocardial necrosis (high signal on LGE image) and oedema (high signal on T2 map) but absence of 

persistent microvascular obstruction (absence of low signal within the zone of LGE image) or 

myocardial haemorrhage. Stage 3 highlights the presence of microvascular obstruction (presence of 

low signal within the zone of high signal on LGE image) along with myocardial necrosis and oedema. 

Note that myocardial haemorrhage is also absent at Stage 3 as evidenced by lack of low signal within 

the zone of infarction on T2*w image. Stage 4 is characterized by myocardial haemorrhage (low signal 

within the zone of high signal in the T2*w image), along with microvascular obstruction, myocardial 

necrosis, and oedema. High signal (brighter than surrounding tissue) and low signal (darker than 

surrounding tissue). Black arrowheads point to high signal on T2 maps, white arrow heads point to 

high signal on LGE, and blue arrow heads point to low signal on T2*-w image. Note that low signal 

zones on Stage 3 and Stage 4 within LGE are demarcated by contoured zones within high signal zones 

in LGE. Red and green contours on LGE and T2w images are endocardial and epicardial contours 

segmenting the left ventricular myocardium. 

 

Mills NL, et al. Fifth Universal Definition of Myocardial Infarction (2026). Eur Heart J. 2026. 
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Table 14. AHA/ACC 2021 GL on Chest Pain. Patient-centric algorithms 

 

Patients With Acute Chest Pain and Suspected ACS (Not Including STEMI) 

Clinical decision pathways (CDPs) should categorize patients into low-, intermediate-, 1 B-NR 

and high-risk strata to facilitate disposition and subsequent diagnostic evaluation. 

 

Recommended time intervals for serial troponins after the initial troponin sample  1 B-NR 

collection (time zero) for repeat measurements are: 1 to 3 hours for high-sensitivity  

troponin and 3 to 6 hours for conventional troponin assays. 

 

To standardize the detection and differentiation of myocardial injury in patients presenting 1 C-LD 

with acute chest pain and suspected ACS, institutions should implement a CDP that includes 

a protocol for troponin sampling based on their particular assay. 

 

Orevious testing when available should be considered and incorporated into CDPs. 1 C-LD 

 

For patients with acute chest pain, a normal ECG, and symptoms suggestive of ACS that 2a B-NR 

began at least 3 hours before ED arrival, a single hs-cTn concentration that is below the limit 

of detection on initial measurement (time zero) to exclude myocardial injury 

 

 

 

Definition Used for Low-Risk Patients With Chest Pain 

 

 
 

ADAPT indicates 2-hour Accelerated Diagnostic Protocol to Access Patients with Chest Pain Symptoms Using 

Contemporary Troponins as the Only Biomarkers; cTn, cardiac troponin; EDACS, Emergency Department Acute 

Coronary Syndrome; HEART Pathway, History, ECG, Age, Risk Factors, Troponin; hs-cTn, high-sensitivity 

cardiac troponin; MACE, major adverse cardiovascular events; mADAPT, modified 2-hour Accelerated 

Diagnostic Protocol to Access Patients with Chest Pain Symptoms Using Contemporary Troponins as the Only 

Biomarkers; NOTR, No Objective Testing Rule; NPV, negative predictive value; and TIMI, Thrombolysis in 

Myocardial Infarction. 

 

 

Low-Risk Patients With Acute Chest Pain 

Patients with a 30-day risk of death or major adverse cardiovascular events  1 B-NR 

(MACE) <1%  should be designated as low risk. 

 

Discharge home without admission or urgent cardiac testing patients   2a B-NR 

with suspected ACS who are deemed low-risk  
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(<1% 30-day risk of death or MACE). 

 

 

Intermediate-Risk Patients With Acute Chest Pain 

Transthoracic echocardiography (TTE) as a rapid, bedside test   1 C-EO 

to establish baseline ventricular and valvular function, evaluate  

for wall motion abnormalities, and to assess for pericardial effusion. 

 

Management in an observation unit to shorten length of stay and lower cost 2a A 

relative to an inpatient admission 

 

 

 

Intermediate-Risk Patients With No Known CAD 

 

Index Diagnostic Testing 

Anatomic Testing 

For patients eligible for diagnostic testing after a negative or inconclusive  1 A 

evaluation for ACS, coronary computed tomography angiography (CCTA)  

for exclusion of atherosclerotic plaque and obstructive CAD. 

 

For patients with moderate-severe ischemia on current or prior (≤1 year) stress testing,  1 C-EO 

and no known CAD established by prior anatomic testing, invasive coronary angiography 

(ICA). 

 

For patients with evidence of previous mildly abnormal stress test results (≤1 year),  2a C-LD 

CCTA is reasonable for diagnosing obstructive CAD. 

 

Stress Testing 

For patients are eligible for cardiac testing, either exercise ECG, stress   1 B-NR 

echocardiography, stress positron emission tomography (PET)/single-photon emission 

computed tomography (SPECT) myocardial perfusion imaging (MPI), or stress CMR 

for the diagnosis of myocardial ischemia. 

 

Sequential or Add-on Diagnostic Testing 

For patients with a coronary artery stenosis of 40% to 90% in a proximal  2a B-NR 

or middle coronary artery on CCTA, fractional flow reserve computed tomography  

(FFR-CT) for the diagnosis of vessel-specific ischemia and to guide decision-making  

regarding the use of coronary revascularization. 

 

For patients with an inconclusive prior stress test, CCTA     2a C-EO 

for excluding the presence of atherosclerotic plaque and obstructive CAD. 

 

For patients with an inconclusive CCTA, stress imaging (with echocardiography, 2a C-EO 

PET/SPECT MPI, or CMR) for the diagnosis of myocardial ischemia 

 
 

Intermediate-Risk Patients With Known CAD 

Optimize GDMT before additional cardiac testing is performed,    I A 

in patients with new onset or worsening symptoms  

 

ICA in patients with worsening symptoms significant left main,    I A 

proximal left anterior descending stenosis or multivessel CAD on prior anatomic testing  
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or history of prior coronary revascularization 

 

CCTA to determine progression of atherosclerotic plaque in patients   IIa B-NR 

with known nonobstructive CAD 

 

FFR-CT for the diagnosis of vessel-specific ischemia and to guide decision-making  IIa B-NR 

regarding the use of coronary revascularization, in patients with a coronary artery  

stenosis of 40% to 90% in a proximal or middle coronary artery on CCTA 

 

Stress imaging (PET/SPECT MPI, CMR, or stress echocardiography) in patients  IIa B-NR 

with new onset or worsening symptoms. 

 

 

High-Risk Patients With Acute Chest Pain 

Patients with new ischemic changes on electrocardiography,    I B-NR 

troponin-confirmed acute myocardial injury, new-onset left ventricular systolic dysfunction 

(ejection fraction <40%), newly diagnosed moderate-severe ischemia on stress testing, hemodynamic 

instability, and/or a high clinical decision pathway (CDP) risk score should be designated as high risk 

for short-term MACE. 

 

ICA for patients designated as high risk      I C-EO 

 

CMR or echocardiography for establishing alternative diagnoses in high-risk patients IIa B-NR 

with acute chest pain who are troponin positive in whom obstructive CAD 

has been excluded by CCTA or ICA 

 

 

AHA/ACC 2021 GL on Chest Pain. 

 

Low-Risk Patients With Stable Chest Pain and No Known CAD 

For patients presenting to the outpatient clinic,       1 B-NR 

a model to estimate pretest probability of obstructive CAD is effective to identify patients  

at low risk for obstructive CAD and favorable prognosis in whom additional diagnostic  

testing can be deferred. 

 

For patients categorized as low risk,      2a B-R 

CAC testing as a first-line test for excluding calcified plaque and identifying patients  

with a low likelihood of obstructive CAD. 

 

For patients categorized as low risk, exercise testing without    2a B-NR 

imaging as a first-line test for excluding myocardial ischemia and determining  

functional capacity in patients with an interpretable ECG. 

 

Intermediate-High Risk Patients With Stable Chest Pain and No Known CAD 

 

Anatomic Testing 

CCTA for diagnosis of CAD, for risk stratification, and for guiding treatment decisions.     1 A 

 

Stress Testing 

Stress imaging (stress echocardiography, PET/SPECT MPI or CMR)    1 B-R 

for diagnosis of myocardial ischemia and for estimating risk of MACE. 
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For patients for whom rest/stress nuclear MPI is selected, PET     2a B-R 

in preference to SPECT, if available to improve diagnostic accuracy 

and decrease the rate of nondiagnostic test results. 

 

Exercise electrocardiography for patients with an interpretable ECG and ability  2a B-R 

 to achieve maximal levels of of exercise (>=5 METs). 

 

In patients selected for stress MPI using SPECT, use of attenuation correction   2b B-R 

or prone imaging may be reasonable to decrease the rate of false-positive findings. 

 

Assessment of Left Ventricular Function 

In patients with pathological Q waves, symptoms or signs suggestive of heart failure, 1 B-NR 

complex ventricular arrhythmias, or a heart murmur with unclear diagnosis,  TTE for  

diagnosis of resting left ventricular systolic and diastolic ventricular function  

and detection of myocardial, valvular, and pericardial abnormalities. 

 

Sequential or Add-on Testing: What to Do if Index Test Results are Positive or Inconclusive 

For patients with known coronary stenosis of 40% to 90% in a proximal or middle  2a B-NR 

coronary segment on CCTA, FFR-CT for diagnosis of vessel-specific 

ischemia and to guide decision-making regarding the use of coronary revascularization. 

 

CCTA after an inconclusive or abnormal exercise ECG or stress imaging study.  2a B-NR 

 

Addition of CAC testing to stress testing.      2a B-NR 

 

Stress imaging after inconclusive CCTA.      2a B-2 

 

CCTA or ICA after a negative stress test but with high clinical suspicion of CAD. 2b C-EO 

 

 

Acute Chest Pain in patients with prior CABG surgery 

Stress imaging to evaluate for myocardial ischemia or CCTA for graft stenosis   1 C-LD 

or occlusion in patients who do not have ACS 

 

ICA in patients who do not have ACS or who have an indeterminate/nondiagnostic  1 C-LD 

stress test 

Evaluation of Patients With Acute Chest Pain Receiving Dialysis 

In patients who experience acute unremitting chest pain while undergoing dialysis, 1 B-NR 

transfer by EMS to an acute care setting. 

 

Evaluation of Acute Chest Pain in Patients With Cocaine and Methamphetamine Use 

 In patients presenting with acute chest pain, consider cocaine and methamphetamine 2a B-NR 

use as a cause of their symptoms. 

 

Shared Decision-Making in Patients With Acute Chest Pain 

For patients with suspected ACS who are deemed low risk by a CDP, patient  1 B-R 

decision aids to improve understanding and effectively facilitate risk communication. 

 

For patients with suspected ACS who are deemed intermediate risk by a CDP,  1 B-R 

shared decision-making between the clinician and patient regarding the need for admission,  

for observation, discharge, or further evaluation in an outpatient setting for improving patient 

understanding and reducing low-value testing. 
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Table 15. AHA/ACC 2021 GL on Chest Pain. Patients with Stable Chest Pain 

 

Low-Risk Patients With Stable Chest Pain and No Known CAD 

For patients presenting to the outpatient clinic,       1 B-NR 

a model to estimate pretest probability of obstructive CAD is effective to identify patients  

at low risk for obstructive CAD and favorable prognosis in whom additional diagnostic  

testing can be deferred. 

 

 

For patients categorized as low risk,      2a B-R 

CAC testing as a first-line test for excluding calcified plaque and identifying patients  

with a low likelihood of obstructive CAD. 

 

For patients categorized as low risk, exercise testing without    2a B-NR 

imaging as a first-line test for excluding myocardial ischemia and determining  

functional capacity in patients with an interpretable ECG. 

 

  

 

Intermediate-High Risk Patients With Stable Chest Pain and No Known CAD 

 

Anatomic Testing 

CCTA for diagnosis of CAD, for risk stratification, and for guiding treatment decisions.     1 A 

 

Stress Testing 

Stress imaging (stress echocardiography, PET/SPECT MPI or CMR)    1 B-R 

for diagnosis of myocardial ischemia and for estimating risk of MACE. 

 

For patients for whom rest/stress nuclear MPI is selected, PET     2a B-R 

in preference to SPECT, if available to improve diagnostic accuracy 

and decrease the rate of nondiagnostic test results. 

 

Exercise electrocardiography for patients with an interpretable ECG and ability  2a B-R 

 to achieve maximal levels of of exercise (>=5 METs). 

 

In patients selected for stress MPI using SPECT, use of attenuation correction   2b B-R 

or prone imaging may be reasonable to decrease the rate of false-positive findings. 

 

Assessment of Left Ventricular Function 

In patients with pathological Q waves, symptoms or signs suggestive of heart failure, 1 B-NR 

complex ventricular arrhythmias, or a heart murmur with unclear diagnosis,  

TTE for diagnosis of resting left ventricular systolic and diastolic ventricular 

function and detection of myocardial, valvular, and pericardial abnormalities. 

 

Sequential or Add-on Testing: What to Do if Index Test Results are Positive or Inconclusive 

For patients with known coronary stenosis of 40% to 90% in a proximal or middle  2a B-NR 

coronary segment on CCTA, FFR-CT for diagnosis of vessel-specific 

ischemia and to guide decision-making regarding the use of coronary revascularization. 

 

CCTA after an inconclusive or abnormal exercise ECG or stress imaging study.  2a B-NR 
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Addition of CAC testing to stress testing.      2a B-NR 

 

Stress imaging after inconclusive CCTA.      2a B-2 

 

CCTA or ICA after a negative stress test but with high clinical suspicion of CAD. 2b C-EO 

                                      

                                                                                                                                                                                                                                                                                                    

Table 16. AHA/ACC 2021 GL on Chest Pain. Evaluation of Acute Chest Pain With 

Nonischemic Cardiac Pathologies 

 

Acute Chest Pain With Nonischemic Cardiac Pathologies 

TTE for diagnosis in patients in whom other potentially life-threatening nonischemic cardiac1 C-EO 

conditions are suspected (eg, aortic pathology, pericardial effusion, endocarditis). 

 

Acute Chest Pain With Suspected Acute Aortic Syndrome 

In clinical concern for aortic dissection, computed tomography angiography  1 C-EO 

(CTA) of the chest, abdomen, and pelvis for diagnosis and treatment planning. 

 

In clinical concern for aortic dissection, transesophageal echocardiography  1 C-EO 

(TEE) or CMR  if CT is contraindicated or unavailable. 

 

 

Acute Chest Pain With Suspected PE 

In stable patients with acute chest pain with high clinical suspicion for PE, CTA   1 B-NR 

using a PE protocol. 

 

Need for further testing should be guided by pretest probability.   1 C-EO 

 

Acute Chest Pain With Suspected Myopericarditis 

In patients with myocardial injury who have nonobstructive coronary arteries  1 B-NR 

on anatomic testing, CMR with gadolinium contrast to distinguish myopericarditis 

from other causes, including myocardial infarction and nonobstructive coronary arteries 

(MINOCA). 

 

In patients with suspected acute myopericarditis, CMR if there is   1 B-NR 

diagnostic uncertainty, or to determine the presence and extent of myocardial  

and pericardial inflammation and fibrosis. 

 

In patients with suspected myopericarditis, TTE to determine    1 C-EO 

the presence of ventricular wall motion abnormalities, 

pericardial effusion, valvular abnormalities, or restrictive physiology. 

 

In patients with suspected acute pericarditis, noncontrast or contrast cardiac CT  2b C-EO 

scanning to determine the presence and degree of pericardial thickening. 

 

Acute Chest Pain With Valvular Heart Disease (VHD) 

In patients presenting with suspected or known history of VHD, TTE    1 C-EO 

for determining the presence, severity, and cause of VHD. 

 

In patients  with suspected or known VHD in whom TTE    1 C-EO 

diagnostic quality is inadequate, TEE (with 3D imaging if available) for determining the 

severity and cause of VHD. 
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In patients presenting with known or suspected VHD, CMR imaging as an alternative  2a C-EO 

to TTE and/or TEE is nondiagnostic. 

 

 

 

Table 17. AHA/ACC 2021 GL on Chest Pain. Evaluation of Acute Chest Pain With 

Suspected Noncardiac Causes 

 

Acute Chest Pain With Suspected Noncardiac Causes 

Evaluate patients for noncardiac causes if they have persistent    1 C-EO 

or recurring symptoms despite a negative stress test or anatomic cardiac evaluation, or a 

low-risk designation by a CDP. 

 

Evaluation of Acute Chest Pain With Suspected Gastrointestinal Syndromes 

Evaluation for gastrointestinal causes in patients with recurrent acute chest pain  2a C-LD 

without evidence of a cardiac or pulmonary . 

 

 

Evaluation of Acute Chest Pain With Suspected Anxiety and Other Psychosomatic 

Considerations 

Referral to a cognitive-behavioral therapist of patients with recurrent, similar presentations 2a B-R 

for acute chest pain with no evidence of a physiological cause on prior diagnostic evaluation 

including a negative workup for myocardial ischemia. 

 

Evaluation of Acute Chest Pain in Patients With Sickle Cell Disease 

Emergency transfer by EMS to an acute care setting of patients with sickle cell disease 1 B-NR 

who report acute chest pain. 

 

In patients with sickle cell disease who report acute chest pain, ACS should be  1 C-LD 

excluded. 
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Figure 18. AHA/ACC 2021 GL on Chest Pain. General Approach to Risk Stratification of 

Patients With Suspected ACS 
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Figure 19. AHA/ACC 2021 GL on Chest Pain. Clinical Decision Pathway for Patients With 

Stable Chest Pain and No Known CAD  

 

ACS indicates acute coronary syndrome; CDP, clinical decision pathway; and ECG, electrocardiogram. 
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Figure 20. AHA/ACC 2021 GL on Chest Pain. Evaluation Algorithm for Patients With 

Suspected ACS at Intermediate Risk With No Known CAD 
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Figure 21. AHA/ACC 2021 GL on Chest Pain. Evaluation Algorithm for Patients With 

Suspected ACS at Intermediate Risk With Known CAD 
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Figure 22. ESC 2025 GL on Pregnancy. Management of chest pain during pregnancy and 

within 6 months post-partum. 

 

ASCVD, atherosclerotic cardiovascular disease; B-blocker, betablocker; CABG, coronary artery 

bypass graft; CAD, coronary artery disease; CT, computed tomography; DVT, deep venous 

thrombosis; ECG, electrocardiogram; EF, ejection fraction; hs-cTn, high sensitivity cardiac troponin; 

i.v., intravenous; MINOCA, myocardial infarction with non-obstructive coronary arteries; 

o.d., once a day; PCI, percutaneous coronary intervention; PE; pulmonary embolism; SCAD, 

spontaneous coronary artery dissection; TTE, transthoracic echocardiogram.  

 

aIn patients without very high or high-risk features and a low index of suspicion for unstable angina.  

 

bDual anti-platelet therapy: 

clopidogrel: loading dose of 300–600 mg orally, followed by an oral maintenance dose of 75 mg o.d. 

Aspirin: loading dose of 150–300 mg orally or 75–250 mg i.v. if oral ingestion is not possible, 

followed by an oral maintenance dose of 75–100 mg o.d. 
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Table 18. ACC/AHA 2025 GL on ACS. Selected Risk Stratification Tools for Patients 

With ACS 

 

GRACE Risk Score (2.0)  TIMI Risk Score for     TIMI Risk Score for STEMI 

    Unstable Angina/NSTEMI* 

 

 
 

*Score 1 point for each characteristic that is present. 

 

ACS indicates acute coronary syndromes; bpm, beats per minute; CAD, coronary artery disease; CK-MB, creatine 

kinase-myocardial band; GRACE, Global Registry of Acute Coronary 

Events; LBBB, left bundle branch block; MI, myocardial infarction; NSTEMI, non–ST-segment 

elevation myocardial infarction; STEMI, ST-segment elevation myocardial infarction; and 

TIMI, Thrombolysis In Myocardial Infarction. 

 

 

 

Table 19. AHA/ACC 2021 GL on Chest Pain. Low-Risk Patients With Acute Chest Pain 

 

 


