
ACS AHD Facilitator Guide 

 

Agenda: 

1:00-1:15 PM Theory Burst 1 

1:15-2:00 PM Small groups 

2:00-2:10 PM Expert Questions 

2:15-2:20 PM Break 

2:20-2:30 PM Theory Burst 2 

2:30-3:00 PM Small groups 

3:00-3:30 PM Expert questions and wrap-up 

 

Case 1: A 68 year old Caucasian male with a history of Type 2 DM, HTN, HLD presents to the ER with 
chest pain.  He describes it as a ‘squeezing’ located in the middle of his chest without radiation. He has 
been experiencing this chest pain weekly and is most noticeable after he mows his lawn with a push 
mower. His symptoms are relieved with sitting down and resting.  Over the last 48 hours he has 
experienced the symptoms more frequently and they occurred twice this morning after carrying in his 
grocery bags. Reports associated dyspnea and feeling ‘uncomfortable.’ His symptoms this morning 
persisted despite rest and prompted him to seek medical attention. 
 
Family History: unknown, patient is adopted 
Social History: retired electrician, former smoker: 1ppd x20 years, quit age 60, 1-2 beers per week, 
denies IVDA 
Medications: Metformin 1000mg BID, Lisinopril 20mg daily, ASA 81mg daily, Simvastatin 20mg daily 
 
Physical Exam: 
Vitals: 140/80, P98, RR 16, 94% RA 
Gen: Mild distress 
CV: Regular rhythm and rate, no murmurs, rubs, or gallops 
Resp: Clear to auscultation bilaterally 
GI: Soft, non-tender, non-distended, +BS 
Ext: 2+ DP pulses bilaterally, no edema 
 
EKG: Read provided EKG; had normal EKG 1 year ago 
Labs: POC troponin in ED is 0.03, 3 hours later is 0.03 
 
1.  What is your working diagnosis? Why? 
 
Acute coronary syndrome  Unstable Angina or NSTEMI 

 Patient has typical chest pain and this story is concerning for ACS 

 Typical angina: substernal location, provoked by exertion, relief with rest.  
All 3 = typical angina. 2/3 = atypical. 1 or none = non-cardiac.  

 Discuss the difference between UA and NSTEMI, but re-inforce that they are treated the same 
o UA defined as one of the following per ACC/AHA guidelines 

1. Pain with rest and prolonged, ~ longer than 20 minutes, 
2. New onset, or  



3. Previously diagnosed angina now more frequent, longer in duration, or occurs with 
a lower threshold  

AND +/- EKG changes, negative cardiac biomarkers (at least two 6 hours apart) 
 

o NSTEMI (cardiac variety) 
1. Sx consistent with ACS, EKG changes, positive cardiac biomarkers 

• Remember that troponins only become positive only 3-4hours after myocardial 
necrosis, which is why it is important to check them serially 

 
Possible follow-up question: Which subsets of patients present with atypical angina? 
Point: “Silent” or “atypical” presentations of ACS include: women, elderly (>65), diabetics, post-
operative patients, heart transplant patients 

 
2. How would you risk stratify this patient? Why is this important? 

 Several tools available (e.g. TIMI, GRACE, GUSTO). 
o Tools developed specifically for patients in the ED with chest pain that is concerning for ACS. 

No definitive study has demonstrated superiority of risk assessment scores/clinical 
prediction rules over clinical judgment.  However, guidelines do recommend using a tool to 
risk stratify patients (level A evidence). 

 

 Studies (namely: ICTUS trial) risk-stratified NSTE-ACS pts with TIMI.   
o TIMI score indicates % risk at 14 days of all-cause mortality, new or recurrent MI, or severe 

recurrent ischemia requiring urgent revascularization 
o The higher the score, the more likely patients were to benefit from early revascularization 
o TIMI score of ≥3 is when risk start to increase and studies support earlier revascularization 

strategies for higher risk patients (particularly TIMI >5). 
 

Can use online calculator, review components of score: 

TIMI RISK SCORE 

Age ≥ 65yo 1 point 

3 or more CAD risk factors (HTN, HLD, DM, 
Smoker, FHx) 

1 point 

Known Coronary stenosis 50% or more 1 point 

ASA use last 7 days 1 point 

2 anginal events in last 24hrs 1 point 

ST deviation ≥0.5mm 1 point 

Elevated serum cardiac biomarkers 1 point 

 
 On presentation, this patient meets 5/7 TIMI criteria, making him high risk 
  

FYI – GRACE score ranges from 0-285, predicts mortality or recurrent MI within 6months. Score 
>140 is high risk, 109-140 is moderate risk, and <109 is low risk 

 



3. You are admitting this patient to the cardiology service.  What are the goals of your treatment?  
What treatment do you initiate?   

 Goal #1: Relieve ischemic pain 
1. Nitroglycerine: discuss appropriate dosing of SL nitro 

 
Potential follow-up question: CP unrelieved after 3 doses of SL nitro, what do you do next?   
Discuss use of nitro gtt 
 
2. Morphine - Discuss that evidence is not in support of this, recommendation is that 

consideration is reasonable if continued pain despite treatment with maximally tolerated 
anti-ischemic medications 

 

 Goal #2: Improve outcomes/mortality -- Discuss which meds they should start. Review table that 
residents should have completed prior to AHD (see attached document). It is important to discuss 
mechanisms of action, particularly for antiplatelet therapy and anticoagulation and how this affects 
thrombus formation/propagation.  
Final regimen should be:  

1. Beta Blocker – start within 24hrs, but do not give if evidence of decompensated HF (Level 
1A) 

a. Decreases HR, BP, contractility, decreasing myocardial O2 demand 
b. Typically give oral (Coreg) instead of IV, if very hypertensive can give IV metoprolol 

 
2. High intensity statin - Atorvastatin 80 mg started or continued on admission (Level 1A) 

a. Stabilization of atherosclerotic plaque 
 

3. Dual Anti-platelet therapy - guidelines recommend initiation of dual-antiplatelet therapy 
(DAPT) for NSTE-ACS (Level 1A) 

a. Aspirin -  Irreversible COX-1 inhibition, limiting formation of Thromboxane A2, which 
in turn blocks platelet aggregation and endothelial vasoconstriction 

i. Administration: 325mg once, chewable; then 81mg daily 

 If ASA intolerant: Clopidogrel 600mg loading dose, then 75mg daily 
 
b. P2Y12 inhibitors – inhibit ADP-mediated platelet activation 

i. Clopidogrel: irreversible, 85% inactivated in gut, remainder is prodrug that 
needs to be converted by CYP450 in liver to active metabolite 

1. Administration: Bolus 600mg, followed by 75mg daily 
2. Effect: 20% reduction in cardiovascular death, infarction, stroke as 

compared to placebo (in addition to standard therapy) – CURE trial 
ii. Prasugrel: irreversible, also prodrug that requires metabolism, but the 

metabolism is faster and more predictable than Clopidogrel 
1. TRITON trial compared Clopidogrel and Prasugrel, showing 

Prasugrel demonstrated 19% reduction in MI, stroke, and death; 
also 50% lower in-stent re-stenosis 

2. Greater risk of bleeding  
a. Contraindicated in the elderly, hx of stroke/TIA, and low 

weight pts for this reason 
3. Only indicated if pursuing invasive strategy and post-PCI 

a. Needs to be held for 7days if going to CABG 



iii. Ticagrelor: reversible direct inhibitor of P2Y12 receptor 
1. PLATO trial compared Ticagrelor and Clopidogrel, showing 16% 

reduction in MI, death or stroke with Ticagrelor. Also, fewer cases of 
in-stent thrombosis, and SAME rate of major bleeding; though other 
studies suggest higher incidences of bleeding 

c. GIIb/IIIa inhibitors (Eptifibatide, Abciximab, Tirofiban) – inhibit vonWillebrand and 
fibrinogen-mediated platelet-platelet cross-linkage, the final step of platelet 
aggregation 

i. Have generally fallen out of favor with advent of DAPT  
ii. Only really used in cath lab now, can be used for very high risk patients 

 
4. Anticoagulation - guidelines recommend initiation for all patients w/ NSTEACS w/o 

contraindications (Level 1A) 
a. Unfractionated heparin – most commonly used, rapid onset, short half-life, can be 

rapidly reversed 
i. Binds anti-thrombin, causing rapid inhibition of Factor IIa, IXa, and Xa, 

preventing thrombus propagation 
ii. Down-side is that it has unreliable activity, requires frequent monitoring 

b. Enoxaparin – low molecular weight heparin,  
i. Inhibits Factor IIa and Xa via anti-thrombin binding (greater anti-Xa inhibits 

thrombin generation more effectively as compared to heparin) 
ii. Has less plasma protein binding and therefore more consistent effect as 

compared to heparin; also high bioavailability allowing for subcutaneous 
dosing 

iii.  SYNERGY trial showed Lovenox was non-inferior to heparin but caused 
more major bleeding; EXTRACT-TIMI trial showed Enoxaparin overall clinical 
benefit.   

iv. Limitations in renal patients, those going for surgery 
c. Fondaparinux 

i. Factor Xa inhibitor via anti-thrombin 
ii. OASIS5 trial compared Lovenox and Fondaparinux, demonstrating similar 

primary endpoints (at 9days) but 50% lower rates of bleeding at 30days. 
Unfortunately, had 3-fold higher rates of in-stent restenosis for those 
undergoing PCI 

1. Cannot be used in patients getting stents. 
iii. Can be considered for patients undergoing conservative (ischemia-driven) 

strategy and in whom bleeding risk is very high 
d. Bivalirudin 

i. Direct thrombin inhibitor (affects circulating and clot-bound thrombin 
molecules) 

ii. ACUITY trial compared Bivalrudin to Heparin, demonstrating non-inferiority 
of Bivalrudin as well as less bleeding events and need for transfusion 

5. Oxygen 
a. Only give if SpO2 <90% (increased mortality with O2 if >90% (DETOX trial) 

 
Potential follow-up question: What if patient had diffuse wheezes auscultated bilaterally? 

Beta blocker contraindicated 2/2 signs and symptoms of active asthma; first-line therapy 
instead is Diltiazem (non-dihydropiridine CCBs) 



Potential follow-up question: What about ACEi or ARB? 
Indicated for patients with EF < 40% prior to discharge, also indicated if patient has HTN, 
DM, or CKD (Level 1A) 

Case Continued: 
The patient’s chest pain has resolved and you have initiated appropriate medical therapy.  CBC, renal, 
and LFTs are normal.  CXR shows non-acute cardiopulmonary disease. 
 
4. What other work-up would you pursue?   
 

 Serial EKGs: good to monitor for evolving ischemic changes, also repeat EKG with any new chest pain 

 Trend troponins q6h 

 Cath lab: Yes, this patient should go to the cath lab, with current information you would plan for 
early vs delayed invasive strategy (25-72 hours) 

 
 
5. The patient’s troponins return at 0.08 in 6hours and then 0.4 in 12hours (reminder POC troponins 
0.03 x 2 three hours apart in ED). What’s your diagnosis?  Does this change your management? 
 

 Dx of NSTEMI (now with +troponin) 

 Repeat EKG to ensure no new changes or evolving ST elevation 

 Continue current medical treatment ensuring no recurrent CP 

 Now go to cath lab sooner due to temporal change in troponins, recommendation is for early 
invasive strategy (within 24 hours). 

 
 
6. How would your initial impression and management change if this patient’s physical exam findings 
were the following? 
Vitals: 100/60, P110, RR 20, 89% RA 
Gen: Moderate distress 
CV: Tachycardic, regular rhythm, no murmurs, S3 gallop  
Resp: Crackles at bases bilaterally 
GI: Soft, non-tender, non-distended, +BS 
Ext: 1+ DP pulses bilaterally, 2+ edema to mid-shins bilaterally  
 

 Patient has evidence of decompensated HF, hemodynamic compromise (hypotension, tachycardia, 
hypoxia, S3, crackles, and edema). 

 Patient is at a much higher risk of adverse outcomes based on Killip Classification.  

 Studies prove and guidelines suggest that these patients benefit from earlier 
revascularization strategies in addition to goal-directed medical therapies.   

 Patient should go to cath lab within 2 hours (immediate invasive strategy) due to signs of HF 
and hemodynamic instability. 

 Should avoid beta blockers and calcium channel blockers in these patients 
 
Killip Classification: 
Class I = no signs of HF 
Class II = S3, elevated JVP, crackles ½ of posterior lung fields 
Class III = overt pulmonary edema 



Class IV = cardiogenic shock 
*Mortality significantly higher at 30 days and 6 months for Class II or higher 
 
BREAK: 
Depending on questions from groups can discuss with cardiology expert concepts of Plavix loading with 
potential for LHC and need for CABG, UFH vs LMWH, and BB w/ h/o cocaine use. 
 
 
 Case 2: 
A 56 year-old male is admitted for fatigue and dyspnea. He has a history of ESRD on HD and missed his 

last outpatient dialysis treatment. He is receiving HD in-hospital today with improvement in his dyspnea. 

You are the night float intern covering and receive a call that the patient has developed chest pain 

during dialysis. You immediately go and assess this patient. He describes his symptoms as a sudden 

pressure in the middle of his chest. Has been present for the preceding 5 minutes. There is associated 

nausea and dizziness.  

 
Past Medical History: HTN, HLD, DMII 
Family History: father deceased at age 49 from acute MI 
Social History: former truck driver, current smoker: 1ppd x25 years, denies alcohol and IVDA 
 
Physical Exam: 
Vitals: 104/64, P108, RR 22, 94% RA 
Gen: Moderate distress, diaphoretic, clutching at chest 
CV: Tachycardic, regular rhythm, no murmurs, rubs, or gallops 
Resp: Clear to auscultation bilaterally 
GI: Soft, non-tender, non-distended, +BS 
Ext: 2+ DP pulses bilaterally, no edema 
 
Prior ECG: normal sinus rhythm, no ST-T wave changes, no q-waves, PVCs 
You obtain a new ECG which reveals the following:  
 



 
1.  What is your diagnosis? Explain your answer in terms of the EKG. 
 
STEMI 

 Need to have ST elevation in 2 contiguous leads! 

 Elevation at the J-point (explain J-point if needed) of: 
o 2 mm in men or 1.5 mm in women for V2-V3 
o 1 mm for all other contiguous pre-cordial or limb leads 

 
Potential follow-up question: What are the contiguous leads and what vessel(s) are affected? 

 
 
 



2.  What are your next steps in management? 

 Alert Cardiology fellow (#1111) and activate cath lab 
o Call rapid response if patient is unstable 

 Initiate medical therapy 
o ASA 325 mg PO chewable 
o SL nitro to relieve CP and ischemia 
o Atorvastatin 80 mg  
o Clopidogrel, Prasugrel, or Ticagrelor (usually loaded in the cath lab) 
o Anticoagulation: UFH or Bivalirudin 

 
Possible follow up question: Why not Lovenox in this patient? 
- Remember Enoxaparin is renally cleared, and this patient is ESRD 

 
3.  What if you are at a community, stand-alone hospital and you are the moonlighting resident, how 
would your management change? 

 Must determine if the patient can be successfully transferred to a cath lab in under 90 minutes, 
known as “door-to-balloon time”. Remember, time is muscle! Early reperfusion within 1-2hrs of 
symptoms onset allows for greatest degree of myocardial salvage (whereas with delayed 
presentation, patient is less affected by additional delay). 

o If so, initiate standard medical therapy (as detailed above) and transfer ASAP 
o If not, consider thrombolytic therapy (“door-to-needle” <30 mins) 
o After administration of thrombolytic therapy, STILL transfer to PCI-capable hospital ASAP 

 PCI is always preferable over fibrinolytic therapy 
 

 
 

Possible follow up question: If you administer fibrinolytic therapy in this patient, do you still 
start DAPT? 
 Answer is yes! Ultimately this patient with still need ASA and P2Y12 inhibitor.  

 
4.  What are absolute contraindications to reperfusion therapy in setting of STEMI?  What do you do if 
they exist? 



 

Absolute Contraindications Relative Contraindications 

• Any ICH previously 
• Known AVM 
• Ischemic Stroke (within last 

3 months) 
• Suspected dissection 
• Active bleeding 
• Bleeding diathesis 
• Head/facial Trauma (within 

last 3 months) 

•  Chronic Severe HTN 
• BP >180/100  
• Ischemic Stroke 

• >3months 
• Traumatic/Prolonged CPR 

• >10minutes 
• Major Surgery 

• >3 weeks 
• Recent Internal Bleeding (2-4wks) 
• Pregnancy 
• PUD – active 
• Elevated INR 

 If contraindications exist, start medical management only and immediately transfer to PCI capable 
hospital. 

 
 
 
 
Case #3 
 
A 30 yo G2P2 female with PMH depression on no medications presents with 5 hours of chest pressure 
that started while sleeping. When asked about the location of the pain she places a flat palm against her 
sternum. She states it is accompanied by numbness and tingling that begins in the left shoulder and 
radiates to the elbow. The pain does not change with position. She has felt some intermittent 
palpitations as well. She received one dose of SL nitroglycerin in the ED that made the pain improve.  
 
Family Hx: Diabetes in mother, COPD in father 
Social Hx: Denies EtOH or tobacco. Occasional marijuana use (~2x/month) 
Medications: none 
 
Vitals/Physical Exam 
T 98.9  BP 135/70  P 87  RR 16  SpO2 98% on RA. Orthostats negative 
BMI: 23 
Gen: African American female in no apparent distress 
HEENT: PERRL, Moist mucus membranes 
Neck: No JVD 
CV: S1/S2 normal with no S3 or S4, No murmurs, rubs, or gallops. Strong equal pulses throughout 
Chest Wall: no reproducible tenderness to palpation 
Lungs: CTAB 
Abd: S/NTTP/ND, no RUQ pain 
Skin: no jaundice 
Neuro: intact sensation to light touch in feet, no acanthosis present 
 
 



 
Tests 
EKG: See Case 3 EKG 1 
Renal panel normal, Cr 1.0, CBC normal 
Troponin: 0.04 
CXR: no infiltrates, normal cardiac silhouette, no pneumothorax 
 
Question 1 
What is your pretest probability that this patient is having ACS? 
-The patient is at very low risk for ACS based on risk factors, age and gender, however her symptoms are 
somewhat concerning. She also  has a troponin of 0.04 which is not normal despite the frequency with 
which we see it.  
-I would still guess she is somewhere around a 10-15% pretest probability based on symptoms which is 
high enough given the disease we are discussing  
 
Question 2 
What is your next step in managing this patient? 
-likely needs at least observation and further workup to try and understand what’s going on to ensure 
this is not strange case of ACS 
-Try and get group to utilize Bayesian thinking (testing to increase post-test probability or decrease it) 
-To do this trend troponins and EKGs and have ongoing assessment of chest pain 
-Some Likelihood ratios for Acute MI 
 -story typical for unstable angina= +LR 4.5 
 -ST Elevation: +LR 15.7 
 -ST Depression: +LR 11.7 
 -+ initial TrpT= +LR 15-41 
  
-I think the therapy question is tough at this point, may or may not be wrong to treat as ACS at this point 
 
Update to case 
The patient has another episode of chest pain 3 hours into observation with the following EKG  
(See Case #3 EKG 2). The pain resolves spontaneously. Another episode 3 hours later and another EKG 
(Case #3 EKG 3) is performed. Another SL nitroglycerin is given again with improvement in symptoms. 
Repeat troponin at this time is consistently at 0.04.  
 
Question 3 
What is your next step? 
-Goal is to get the group to understand the concept of dynamic EKG changes. This patient who should be 
a low risk patient for ACS but with concerning story now has EKG changes that suggest an active process 
of ischemia is happening in her coronary arteries.  
-Additionally the changes in V3 begin to look concerning for a Wellen’s sign which suggest critical LAD 
lesion 
*Real case- in this event a coronary CT scan was performed which showed a left main/LAD coronary 
dissection (spontaneous coronary artery dissection can occur in young females). She was then 
catheterized which confirmed dx and had a single vessel CABG performed. The point however is not to 
learn about this disease but rather recognize concerning stories and their associated signs even in a low 
risk patient. 
 



 
Case #4 
A 52 yo male with PMH HTN and 20 pack year smoking history presents to the ED with acute onset chest 
pain from one hour prior. The initial chest pain was described as fleeting, pressure like and located to 
the left of midline on the chest. He initially thought it was likely heart burn. His wife however, after 
hearing him mention these thoughts told him he had to go the emergency room. He had an additional 
episode on the car ride over. He is mildly nauseous now but is chest pain free.  
 
Vitals/Physical Exam 
T 97  HR 90 BP 128/70  RR 17  SpO2 91% on RA 
Gen: middle aged male in mild discomfort, overweight 
HEENT: PEERL, EOMI 
Neck: no JVD 
Heart: irregular rhythm, no murmurs 
Chest wall: no tenderness to palpation 
Lungs: CTAB 
Abd: S/NTTP/ND 
Ext: no edema 
 
Tests 
See EKG- Case #3  
Renal panel: Normal, Cr 0.8 
CBC normal 
Troponin <0.04 
 
 
Question 1: What does the EKG show? 
Try and get interns to methodically work through this EKG 
-Comment on polymorphic QRS complexes with some narrow complex preceded with p-waves (pt’s 
native conduction system) but also with frequent ectopy (many PVCs) then the 3 beats of polymorphic 
V-tach.  
-Additionally, through all of this you can see TWIs in contiguous leads V5 and V6. 
 
Question 2: What do you do next? 
-goal is to recognize that this patient had a concerning story of angina at rest and now has an EKG that is 
showing not only evidence of ischemia with the contiguous T-wave inversions but that he is also having 
short runs of ventricular arrhythmia.  
-Ventricular arrhythmia, hemodynamic instability, cardiac arrest, angina refractory to aggressive 
nitrate therapy, and STEMI are all reasons that someone should be taken urgently to cath lab (less 
than 2 hours) 
-It would likely be wise to be looking to have this patient treated for ACS and catheterized early before 
he goes into sustained V-tach and arrests 



 


