
Complex CasesComplex Cases
FridayFriday

Putting it all togetherPutting it all together



Case 1Case 1

53 y53 y--o Male With Chest Paino Male With Chest Pain

53 y53 y--o male, Type II DM, 30 o male, Type II DM, 30 ppyppy cigarette cigarette 
smoking, brought by wife to rural hospital smoking, brought by wife to rural hospital 
with 2 h crushing substernal CP with 2 h crushing substernal CP 
beginning 9 p.m. Sunday evening; beginning 9 p.m. Sunday evening; 
arrives in ED at 11:00 p.m. arrives in ED at 11:00 p.m. 

ECG performed by 11:10 shows:ECG performed by 11:10 shows:



Case 1Case 1



Case 1Case 1



Case 1Case 1

53 y53 y--o Male With Chest Paino Male With Chest Pain

•• Overweight (wt. 82 kg; height 5Overweight (wt. 82 kg; height 5��88�� [173 cm])[173 cm])

•• Diaphoretic, acute distressDiaphoretic, acute distress

•• P 100 reg, BP 130/90 mm HgP 100 reg, BP 130/90 mm Hg

•• Skin warm, moistSkin warm, moist

•• No JVDNo JVD

•• Lungs clearLungs clear

•• SS44

•• Pulses bilaterally equal throughoutPulses bilaterally equal throughout



Case 1Case 1

53 y53 y--o Male With STEMIo Male With STEMI
•• Anterolateral STEMI diagnosedAnterolateral STEMI diagnosed

•• Biomarkers, lipid panel drawnBiomarkers, lipid panel drawn

•• Electrolytes WNL, Scr 1.1 mg/dL Electrolytes WNL, Scr 1.1 mg/dL 
(97.2 (97.2 µµmol/L)mol/L)

•• PT/aPTT WNLPT/aPTT WNL

•• Glucose 135 mg/dL (7.5 mmol/L)Glucose 135 mg/dL (7.5 mmol/L)

•• Portable CXR unremarkablePortable CXR unremarkable



Case 1Case 1

53 y53 y--o Male With STEMIo Male With STEMI

•• Patient started on OPatient started on O22, SL NTG q 5 min , SL NTG q 5 min 
x 3, IV MS q 5 min x 3 (4, 6, and 8 mg) x 3, IV MS q 5 min x 3 (4, 6, and 8 mg) 
without relief of painwithout relief of pain

•• IV NTG begunIV NTG begun
•• Metoprolol 15 mg IV administeredMetoprolol 15 mg IV administered
•• ASA 325 mg administeredASA 325 mg administered
•• Nearest PCI facility > 90 min awayNearest PCI facility > 90 min away
•• Decision made to administer fibrinDecision made to administer fibrin--

specific fibrinolyticspecific fibrinolytic



Should this patient have been Should this patient have been 
transferred immediately to the transferred immediately to the 

nearest 1nearest 1 °° PCI facility?PCI facility?

1.1. YesYes

2.2. NoNo



Should the patient receive Should the patient receive 
clopidogrel?clopidogrel?

1.1. YesYes

2.2. NoNo



Which adjunctive antithrombin Which adjunctive antithrombin 
agent should the patient agent should the patient 

receive?receive?

1.1. UFHUFH

2.2. EnoxaparinEnoxaparin

3.3. FondaparinuxFondaparinux

4.4. No antithrombin agent is No antithrombin agent is 
necessarynecessary



Would your choice of Would your choice of 
anticoagulant be affected if the anticoagulant be affected if the 

patient were given SK?patient were given SK?

1.1. YesYes

2.2. NoNo





Peripheral Arterial Disease Peripheral Arterial Disease 
Case:Case:

5555--YearYear--Old African American Old African American 
Man With Intermittent Man With Intermittent 

Claudication and DiabetesClaudication and Diabetes



PAD Case:PAD Case:
55-Year-Old Man With Claudication and Diabetes

•• Experiences exerciseExperiences exercise--induced right calf discomfort induced right calf discomfort 
after walking 2 city blocksafter walking 2 city blocks

•• Claudication symptoms began 2 months agoClaudication symptoms began 2 months ago

•• MI at age 50 (father died with MI at age 58)MI at age 50 (father died with MI at age 58)

•• Current medical therapy:Current medical therapy:
•• Aspirin (81 mg qd)Aspirin (81 mg qd)

•• Diltiazem (extendedDiltiazem (extended--release, 180 mg/d)release, 180 mg/d)

•• Metoprolol (extendedMetoprolol (extended--release, 100 mg/d)release, 100 mg/d)

•• Glyburide (5 mg bid)Glyburide (5 mg bid)

•• Metformin (1000 mg bid)Metformin (1000 mg bid)

Presentation



PAD Case:PAD Case:
55-Year-Old Man With Claudication and Diabetes

•• Blood pressure: 150/90 mm HgBlood pressure: 150/90 mm Hg

•• Heart rate: 82 bpm, regularHeart rate: 82 bpm, regular

•• Height: 5Height: 5’’ 77””
Weight: 188 lbs Weight: 188 lbs 
Body Mass Index: 29.4 kg/mBody Mass Index: 29.4 kg/m22

1.1. Normal heart examinationNormal heart examination

Physical Findings



•• No lowerNo lower--extremity elevation pallor, dependent rubor, extremity elevation pallor, dependent rubor, 
or skin breakdownor skin breakdown

•• LowerLower--extremity pulses:extremity pulses:
•• RightRight LeftLeft

•• FemoralFemoral NormalNormal NormalNormal
•• PoplitealPopliteal AbsentAbsent NormalNormal
•• DPDP AbsentAbsent NormalNormal
•• PTPT AbsentAbsent NormalNormal

•• AnkleAnkle--brachial index (ABI):brachial index (ABI):
•• RightRight 0.600.60
•• LeftLeft 1.101.10

PAD Case:PAD Case:
55-Year-Old Man With Claudication and Diabetes

Peripheral Arterial Findings



•• Lipid profile:Lipid profile:
•• TCTC 210 mg/dL210 mg/dL

•• LDLLDL--CC 130 mg/dL130 mg/dL

•• HDLHDL--CC 49 mg/dL49 mg/dL

•• TGTG 160 mg/dL160 mg/dL

•• Fasting blood glucoseFasting blood glucose 130 mg/dL130 mg/dL

•• HbAHbA1c1c 7.6%7.6%

PAD Case:PAD Case:
55-Year-Old Man With Claudication and Diabetes

Laboratory Findings



Is patient’s therapy appropriate?

PAD Case:PAD Case:
55-Year-Old Man With Claudication and Diabetes55-Year-Old Man With Claudication and Diabetes

•• Diagnosis and riskDiagnosis and risk --factor identificationfactor identification
•• Diagnosis of leg pain complaintsDiagnosis of leg pain complaints

•• Indications for additional testsIndications for additional tests

•• Risk for critical leg ischemiaRisk for critical leg ischemia

•• Risk for another cardiovascular event (MI, stroke, amputation, Risk for another cardiovascular event (MI, stroke, amputation, 
death)death)

•• Treatment and risk reductionTreatment and risk reduction
•• Adequacy of antiplatelet therapyAdequacy of antiplatelet therapy

•• Appropriateness of lipid values for patient with multiple Appropriateness of lipid values for patient with multiple 
risk factorsrisk factors

•• Roles of diet and exerciseRoles of diet and exercise

Discussion Points



PAD Case:PAD Case:
55-Year-Old Man With Claudication and Diabetes

•• Exercise rehabilitationExercise rehabilitation

•• Control of blood pressure and serum glucoseControl of blood pressure and serum glucose

•• Improvement of lipid profile, especially LDLImprovement of lipid profile, especially LDL--C, TGC, TG

•• Weight reductionWeight reduction

•• Pharmacologic therapy for PAD:Pharmacologic therapy for PAD:
•• Platelet inhibition (aspirin, clopidogrel)Platelet inhibition (aspirin, clopidogrel)

•• Cilostazol (improve symptoms of Cilostazol (improve symptoms of 
intermittent claudication)intermittent claudication)

Comprehensive Management Approach





The The VasculopathVasculopath
Case 2Case 2

•• A 55 year old type I diabetic man A 55 year old type I diabetic man 
comes to your office complaining of comes to your office complaining of 
severe cramping in the right calf severe cramping in the right calf 
whenever he walks more than 100 whenever he walks more than 100 
feet.  This has severely impaired his feet.  This has severely impaired his 
ability to walk and to work.  ability to walk and to work.  

•• He denies having any effort related He denies having any effort related 
chest discomfort or dyspnea.chest discomfort or dyspnea.



The The VasculopathVasculopath (2)(2)

•• He was previously well before the leg He was previously well before the leg 
cramping developed. This symptom has cramping developed. This symptom has 
became progressively worse over recent became progressively worse over recent 
months. months. 

•• His DM has been moderately controlled His DM has been moderately controlled 
with a HbA1c of 7.5. He has been a type with a HbA1c of 7.5. He has been a type 
I diabetic since age 16 treated with I diabetic since age 16 treated with 
insulin. insulin. 

•• He has history of HTN treated with He has history of HTN treated with 
lisinopril and HCTZ.lisinopril and HCTZ.



The The VasculopathVasculopath (3)(3)

•• Exam:  BP Exam:  BP –– 134/82; HR 134/82; HR –– 85 bpm; 85 bpm; 
afebrile; JVP and carotids normal; afebrile; JVP and carotids normal; 
chest no crackles or wheezes; chest no crackles or wheezes; 
cardiac cardiac –– prominent S4; peripheral prominent S4; peripheral 
neuropathy with decreased neuropathy with decreased 
sensation in both feet.sensation in both feet.

•• Laboratory data:  Laboratory data:  HbHb=10.1 mg%; =10.1 mg%; 
wbcwbc normal; creatinine=1.5 mg%; normal; creatinine=1.5 mg%; 
liver function tests liver function tests nlnl; HbA1c ; HbA1c –– 7.5.7.5.



The The VasculopathVasculopath (4)(4)

•• Total chol=240 mg%; LDLTotal chol=240 mg%; LDL--140 140 
mg%; HDL=39 mg%; Trigs=250 mg%; HDL=39 mg%; Trigs=250 
mg%.mg%.

•• Peripheral vascular testing= Peripheral vascular testing= 
markedly abnormal ABI and severe markedly abnormal ABI and severe 
stenosis of the right common stenosis of the right common 
femoral artery.femoral artery.

•• How would you manage this How would you manage this 
patient?patient?



The The VasculopathVasculopath (5)(5)

•• The pt. has an uneventful The pt. has an uneventful 
angioplasty with a stent in the right angioplasty with a stent in the right 
femoral artery with good results.femoral artery with good results.

•• At followAt follow--up  4wks post angioplasty,  up  4wks post angioplasty,  
patient reports that he has begun a patient reports that he has begun a 
walking program but notes marked walking program but notes marked 
chest discomfort and dyspnea after chest discomfort and dyspnea after 
walking for 20 minutes.walking for 20 minutes.



The The VasculopathVasculopath (6)(6)

1.1. What would you do now with What would you do now with 
respect to therapy?respect to therapy?

2.2. Would you like to order any further Would you like to order any further 
tests?tests?



The The VasculopathVasculopath (7)(7)

•• The patient has a beta blocker, aspirin, The patient has a beta blocker, aspirin, 
and simvastatin added to his program.and simvastatin added to his program.

•• An stress echocardiogram is ordered.  An stress echocardiogram is ordered.  
The patient stops walking after 4 The patient stops walking after 4 
minutes; there is 1.5 mm of ST segment minutes; there is 1.5 mm of ST segment 
depression in leads Vdepression in leads V5 5 and Vand V66.  The echo .  The echo 
shows reversible anterior wall shows reversible anterior wall 
hypokinesis.hypokinesis.

•• What would you like to do now?What would you like to do now?



The The VasculopathVasculopath (8)(8)

•• A cardiac catheterization is obtained; it A cardiac catheterization is obtained; it 
demonstrates a 99% proximal LAD demonstrates a 99% proximal LAD 
stenosis which is successfully obliterated stenosis which is successfully obliterated 
with a drug eluting stent.with a drug eluting stent.

•• Clopidogrel is added to the patientClopidogrel is added to the patient’’s drug s drug 
regimen.regimen.

•• The patient feels better and now walks The patient feels better and now walks 
for 40 minute each day without chest for 40 minute each day without chest 
discomfort or dyspnea.discomfort or dyspnea.



The The VasculopathVasculopath (9)(9)

•• On a routine visit 6 months later, the On a routine visit 6 months later, the 
patient reports having had a patient reports having had a 
transient and unusual episode two transient and unusual episode two 
weeks earlier during which his right weeks earlier during which his right 
arm was paralyzed.  The paralysis arm was paralyzed.  The paralysis 
lasted for 20 minutes and then lasted for 20 minutes and then 
resolved spontaneously.resolved spontaneously.

•• What would you like to do now?What would you like to do now?



The The VasculopathVasculopath (10)(10)

•• A carotid Doppler study is ordered; A carotid Doppler study is ordered; 
it shows a 95% stenosis in the left it shows a 95% stenosis in the left 
carotid artery.carotid artery.

•• An MRI of the brain demonstrates An MRI of the brain demonstrates 
two small, old infarcts in the deep two small, old infarcts in the deep 
white matter.white matter.

•• What would you like to do now?What would you like to do now?



The The VasculopathVasculopath (11)(11)

•• The 95% carotid stenosis is successfully The 95% carotid stenosis is successfully 
dilated and a bare metal stent is placed dilated and a bare metal stent is placed 
thereby reducing the stenosis to less thereby reducing the stenosis to less 
than 5%.than 5%.

•• On 40 mg of simvastatin per day, the On 40 mg of simvastatin per day, the 
patientpatient’’s lipids are as follows:  total s lipids are as follows:  total 
chol=165 mg%; LDL= 75 mg%; HDL=44 chol=165 mg%; LDL= 75 mg%; HDL=44 
mg%; triglycerides=177 mg%.mg%; triglycerides=177 mg%.

•• What would you like to do now?What would you like to do now?



The The VasculopathVasculopath (12)(12)

There are several options; which one There are several options; which one 
would you choose?would you choose?

a)a) Add fish oil caps to the current program;Add fish oil caps to the current program;
b)b) Add a fibrate to the program;Add a fibrate to the program;
c)c) Double the simvastatin dose;Double the simvastatin dose;
d)d) Add Add XetiaXetia to the program;to the program;
e)e) Add longAdd long--acting niacin to the program.acting niacin to the program.
f)f) Leave the drug program as it is now without Leave the drug program as it is now without 

making any changes.making any changes.





EchocardiogramEchocardiogram

EF 60%EF 60%

Normal valvesNormal valves

No pericardial No pericardial 

effusioneffusion



How might you How might you 

follow? follow? 



Case 3Case 3
Peripheral Arterial Disease Peripheral Arterial Disease 

Case:Case:

7575--YearYear--Old White Man With Old White Man With 
RecentRecent --Onset Left Foot Rest Pain and Onset Left Foot Rest Pain and 

Nonhealing Ulcer of Left Great ToeNonhealing Ulcer of Left Great Toe



Case 3  PAD Case:Case 3  PAD Case:
75-Year-Old Man With Nonhealing Ulcer

1.1. 7575--yearyear--old white man had sought medical old white man had sought medical 
attention 1 year ago because of left calf pain after attention 1 year ago because of left calf pain after 
walking 1 city block or climbing 1 flight of stairswalking 1 city block or climbing 1 flight of stairs

2.2. LeftLeft--foot nocturnal pain and development of a foot nocturnal pain and development of a 
superficial nonhealing ulcer of the left great toe superficial nonhealing ulcer of the left great toe 
began 1 month agobegan 1 month ago

3.3. Rest pain is no longer relieved by aspirin Rest pain is no longer relieved by aspirin 
or acetaminophenor acetaminophen

Presentation



PAD Case:PAD Case:
75-Year-Old Man With Nonhealing Ulcer

1.1. Acute MI and CABG surgery: 8 years ago Acute MI and CABG surgery: 8 years ago 

2.2. Hypertension for 12Hypertension for 12--15 years15 years

3.3. Type 2 diabetes mellitus (controlled by medication Type 2 diabetes mellitus (controlled by medication 
and diet)and diet)

4.4. Smokes half a pack per daySmokes half a pack per day

5.5. Hyperlipidemia (uncontrolled despite statin therapy)Hyperlipidemia (uncontrolled despite statin therapy)

6.6. Current medications:Current medications:

History

– Atorvastatin
– Aspirin
– Clopidogrel

– Amlodipine
– Glyburide
– Atenolol



PAD Case:PAD Case:
75-Year-Old Man With Nonhealing Ulcer

1.1. Blood pressure: 142/98 mm Hg (arms, bilateral)Blood pressure: 142/98 mm Hg (arms, bilateral)

2.2. Heart rate: 60 bpmHeart rate: 60 bpm

3.3. Lipid profile:Lipid profile:

1.1. Peripheral arterial findings:   Peripheral arterial findings:   left great toe ulcerleft great toe ulcer
1.1. No palpable abdominal aortic aneurysmNo palpable abdominal aortic aneurysm

2.2. Normal right femoral and popliteal pulses; Normal right femoral and popliteal pulses; 
diminished right pedal pulsesdiminished right pedal pulses

3.3. Normal left femoral pulseNormal left femoral pulse

4.4. Absent left popliteal and pedal pulsesAbsent left popliteal and pedal pulses

2.2. AnkleAnkle --brachial index (ABI):brachial index (ABI):

Physical and Laboratory Findings

– TG: 190 mg/dL
– LDL-C: 110 mg/dL

– TC: 182 mg/dL
– HDL-C: 34 mg/dL

– Right: 0.70 – Left: 0.30



PAD Case:PAD Case:
75-Year-Old Man With Nonhealing Ulcer

1.1. Indication for revascularization: Indication for revascularization: 
Evaluation of lowerEvaluation of lower --extremity anatomyextremity anatomy

1.1. Diagnostic toolsDiagnostic tools

2.2. MRAMRA

3.3. ArteriographyArteriography

2.2. Revascularization optionsRevascularization options
1.1. CatheterCatheter--basedbased

2.2. SurgicalSurgical

3.3. Preoperative risk assessmentPreoperative risk assessment
1.1. Diagnostic tools, ECG, and pharmacologic Diagnostic tools, ECG, and pharmacologic 

stress testingstress testing

Discussion Points



Audience QuestionsAudience Questions

1.1. How many patients with PAD have How many patients with PAD have 
you identified in your practice in the you identified in your practice in the 
last month?last month?

1.1. 00--22

2.2. 33--55

3.3. 66--1010

4.4. A zillionA zillion



Audience Question #1Audience Question #1

Which statement regarding diagnosing of PAD is true?Which statement regarding diagnosing of PAD is true?

a)a) Symptoms of PAD are currently well understood Symptoms of PAD are currently well understood 
and recognized by most patients.and recognized by most patients.

b)b) Patients understand that PAD can be Patients understand that PAD can be 
asymptomatic and yet be associated with high risk.asymptomatic and yet be associated with high risk.

c)c) Patients may adapt their lifestyles to minimize PAD Patients may adapt their lifestyles to minimize PAD 
claudication symptoms.claudication symptoms.

d)d) Individuals with PAD that is either asymptomatic or Individuals with PAD that is either asymptomatic or 
symptomatic are at nearly equal high shortsymptomatic are at nearly equal high short––term term 
risk of ischemic events.risk of ischemic events.

e)e) c and dc and d
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e)e) c and dc and d



Audience Question #2Audience Question #2

Atypical presentations of leg pain are Atypical presentations of leg pain are 
more common than the typical more common than the typical 
claudication in patients with PAD. claudication in patients with PAD. 

True or false? True or false? 

a)a) truetrue

b)b) falsefalse



Audience Question #2Audience Question #2

Atypical presentations of leg pain are Atypical presentations of leg pain are 
more common than the typical more common than the typical 
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Audience Question #3Audience Question #3

Which statement regarding the ABI is true?Which statement regarding the ABI is true?

a)a) ABI identifies half of the patient population ABI identifies half of the patient population 
at high risk.at high risk.

b)b) The ABI reading for a healthy individual is The ABI reading for a healthy individual is 
greater than or equal to 0.9.greater than or equal to 0.9.

c)c) A low ABI reading (<0.90) would indicate A low ABI reading (<0.90) would indicate 
the need for an antiplatelet agent.the need for an antiplatelet agent.

d)d) ABI must be performed in an accredited ABI must be performed in an accredited 
vascular lab.vascular lab.



Audience Question #3Audience Question #3

Which statement regarding the ABI is true?Which statement regarding the ABI is true?

a)a) ABI identifies half of the patient population ABI identifies half of the patient population 
at high risk.at high risk.
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vascular lab.vascular lab.



Audience Question #4Audience Question #4

Treatment for a PAD patient with symptomatic Treatment for a PAD patient with symptomatic 
claudication would include all of the claudication would include all of the 
following following except:except:

a)a) treating very high risk patients to a LDL goal treating very high risk patients to a LDL goal 
of 100 mg/dL.of 100 mg/dL.

b)b) supervised exercise, three days/week, in a supervised exercise, three days/week, in a 
cardiac rehabilitationcardiac rehabilitation--type setting.type setting.

c)c) cilostazolcilostazol therapy.therapy.

d)d) endovascular intervention, if other endovascular intervention, if other 
claudication therapies are unsuccessful.claudication therapies are unsuccessful.



Audience Question #4Audience Question #4

Treatment for a PAD patient with symptomatic Treatment for a PAD patient with symptomatic 
claudication would include all of the claudication would include all of the 
following following except:except:
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Audience Question #5Audience Question #5

All of the following are guideline All of the following are guideline 
recommendations for appropriate use of recommendations for appropriate use of 
antiplatelet therapy for patients with PAD antiplatelet therapy for patients with PAD 
exceptexcept::

a)a) aspirin therapy indefinitely.aspirin therapy indefinitely.

b)b) dual antiplatelet therapy, unless the patient is dual antiplatelet therapy, unless the patient is 
at exceptionally high risk for bleeding.at exceptionally high risk for bleeding.

c)c) clopidogrelclopidogrel 75 mg/d if ASA is contraindicated.75 mg/d if ASA is contraindicated.

d)d) warfarinwarfarin use only if other indications for use only if other indications for 
warfarin exist.warfarin exist.
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Audience Question #6Audience Question #6

Which of the following risk factors is Which of the following risk factors is 
(are) most clearly linked with (are) most clearly linked with 
development of PAD?development of PAD?

a)a) diabetes and smokingdiabetes and smoking

b)b) hypertensionhypertension

c)c) hshs--CRPCRP

d)d) obesity obesity 
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Audience Question #7Audience Question #7
Please indicate future risk of a heart attack in Please indicate future risk of a heart attack in 

patients with peripheral arterial disease, patients with peripheral arterial disease, 
relative to a patient with a relative to a patient with a hxhx of MIof MI

a)a) Heart attack risk is about 1/2 as great in a Heart attack risk is about 1/2 as great in a 
patient with PAD as compared to a patient with patient with PAD as compared to a patient with 
history of coronary artery disease.history of coronary artery disease.

b)b) Heart attack history is about 1/3 as great in a Heart attack history is about 1/3 as great in a 
patient with PAD as compared to a patient with patient with PAD as compared to a patient with 
history of coronary artery disease.history of coronary artery disease.

c)c) Heart attack history is similar between patients Heart attack history is similar between patients 
with PAD as compared to patients with history with PAD as compared to patients with history 
of coronary artery disease.of coronary artery disease.
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Audience Question #8Audience Question #8

Please select the correct statement regarding Please select the correct statement regarding 
cholesterolcholesterol --lowering therapy in patients with lowering therapy in patients with 
PAD.     PAD.     

a)a) StatinStatin therapy to lower cholesterol reduces risk of therapy to lower cholesterol reduces risk of 
heart disease events by 50% in patients with PAD.heart disease events by 50% in patients with PAD.

b)b) Patients with PAD typically cannot tolerate statin Patients with PAD typically cannot tolerate statin 
therapy because of side effects.therapy because of side effects.

c)c) Raising HDL is more important than LDL lowering Raising HDL is more important than LDL lowering 
therapy in patients with PAD.therapy in patients with PAD.

d)d) Lowering LDL levels to < 70 mg/dl is a therapeutic Lowering LDL levels to < 70 mg/dl is a therapeutic 
option in patients with PAD.option in patients with PAD.
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Case Study #3Case Study #3
65 year old recently retired woman presents to the 
clinic with symptoms of SOB and vague, chest and ar m 
discomfort while sweeping her front steps this 
morning. Currently, she is completely asymptomatic.

Previously healthy, no known medical problems.  
Concerned because she has never had ‘anything like 
this’ and she is planning to leave on vacation in th e 
morning. 

Here is her ECG.  Can she go on vacation?  



Case Study #3Case Study #3



Choose oneChoose one

A.A. Prescribe and educate her on the use of SL NTG; tell Prescribe and educate her on the use of SL NTG; tell 
her to take it before strenuous activity while on vacationher to take it before strenuous activity while on vacation

B.B. Consider ischemic ECG changes and referConsider ischemic ECG changes and refer

C.C. Check her electrolytesCheck her electrolytes

D.D. Tell her to return if the pain recursTell her to return if the pain recurs



Choose oneChoose one

A.A. Prescribe and educate her on the use of SL NTG; tell Prescribe and educate her on the use of SL NTG; tell 
her to take it before strenuous activity while on vacationher to take it before strenuous activity while on vacation

B.B. Consider ischemic ECG changes and referConsider ischemic ECG changes and refer

C.C. Check her electrolytesCheck her electrolytes

D.D. Tell her to return if the pain recursTell her to return if the pain recurs



IschemiaIschemia

ST depressionST depression

Inverted & symmetrical T wave inversionInverted & symmetrical T wave inversion

V2V2--V6 T wave inversion = pathologyV6 T wave inversion = pathology

Hyperacute THyperacute T--waveswaves



InjuryInjury

Complete occlusion of an arteryComplete occlusion of an artery

ST elevation is the earliest consistent sign of ST elevation is the earliest consistent sign of 
infarctioninfarction

JJ--point elevationpoint elevation





Case 2bCase 2b

77 y77 y--o Female With STEMIo Female With STEMI

1.1. Arrives in ED of rural hospital at 11:00 p.m. Arrives in ED of rural hospital at 11:00 p.m. 
Sunday with 2 h crushing substernal CPSunday with 2 h crushing substernal CP

2.2. PMH: T2DM, 30 pPMH: T2DM, 30 p--y cigarette smokingy cigarette smoking
3.3. ECG: anterolateral STEMIECG: anterolateral STEMI
4.4. Wt. 45 kgWt. 45 kg
5.5. No clinical evidence CHF or hypoperfusionNo clinical evidence CHF or hypoperfusion
6.6. Scr = 1.2 mg/dL (106.1 Scr = 1.2 mg/dL (106.1 µµmol/L)mol/L)

(Calc. CrCl = 28 mL/min) (Calc. CrCl = 28 mL/min) 

7.7. Decision made 11:25 p.m. to administer fibrinDecision made 11:25 p.m. to administer fibrin--
specific lyticspecific lytic



Would this change of gender, age, Would this change of gender, age, 
weight, and renal Fx affect choice or weight, and renal Fx affect choice or 

dosing of the antithrombin agentdosing of the antithrombin agent

1.1. YesYes

2.2. NoNo



STEMI to postSTEMI to post --fibrinolysis PCIfibrinolysis PCI



Case 2aCase 2a

53 y53 y--o Male With STEMIo Male With STEMI

1.1. 53 y53 y--o male, T2DM, 30 po male, T2DM, 30 p--y smoking hx, arrived in ED y smoking hx, arrived in ED 
of rural hospital at 11:00 p.m. Sunday with 2 h of rural hospital at 11:00 p.m. Sunday with 2 h 
crushing substernal CPcrushing substernal CP

2.2. ECG: anterolateral STEMIECG: anterolateral STEMI
3.3. Given clopidogrel 300 mg PO; tenecteplase 45 mg IV Given clopidogrel 300 mg PO; tenecteplase 45 mg IV 

bolus; enoxaparin (30 mg IV / 1 mg/kg SC) at 11:30 bolus; enoxaparin (30 mg IV / 1 mg/kg SC) at 11:30 
p.m.p.m.

4.4. Transferred to for rescue PCI 2Transferred to for rescue PCI 2°° persistent pain, persistent pain, STST--
segment segment ��

5.5. Arrives at PCI facility at 1:30 a.m. Monday, 2.5 h after Arrives at PCI facility at 1:30 a.m. Monday, 2.5 h after 
presentation to rural hospital (4.5 h after onset CP)presentation to rural hospital (4.5 h after onset CP)

6.6. Pain ongoing despite IV NTG, STPain ongoing despite IV NTG, ST--segment segment �� persistpersist
7.7. Pt. lucid, in acute distressPt. lucid, in acute distress
8.8. BP 120/80 mm Hg, P 75 regBP 120/80 mm Hg, P 75 reg
9.9. No clinical evidence CHF or hypoperfusionNo clinical evidence CHF or hypoperfusion



Is rescue PCI indicated in this Is rescue PCI indicated in this 
patient?patient?

1.1. YesYes

2.2. NoNo



Would rescue PCI be indicated if Would rescue PCI be indicated if 
patient were pain free but ECG patient were pain free but ECG 

changes persisted?changes persisted?

1.1. YesYes

2.2. NoNo



Case 2aCase 2a

53 y53 y--o Male With STEMIo Male With STEMI1.1. 53 y53 y--o male with anterolateral STEMIo male with anterolateral STEMI
2.2. TxTx’’ed clopidogrel, tenecteplase, enoxaparin at ed clopidogrel, tenecteplase, enoxaparin at 

11:30 p.m., 30 min after arrival in ED (2.5 after 11:30 p.m., 30 min after arrival in ED (2.5 after 
onset of CP)onset of CP)

3.3. Pt. transferred for rescue angioplasty 2Pt. transferred for rescue angioplasty 2°°
persistent pain, STpersistent pain, ST--segment segment ��

4.4. Arrives at PCI hospital at 1:30 a.m. Monday, Arrives at PCI hospital at 1:30 a.m. Monday, 
2.5 h after initial ED presentation2.5 h after initial ED presentation

5.5. Pain ongoing despite IV NTGPain ongoing despite IV NTG
6.6. No clinical evidence CHF or hypoperfusionNo clinical evidence CHF or hypoperfusion
7.7. Brought to cath lab at 3 a.m. to undergo Brought to cath lab at 3 a.m. to undergo 

rescue PCIrescue PCI



Does he need an additional dose Does he need an additional dose 
of an antithrombin agent?of an antithrombin agent?

1.1. YesYes

2.2. NoNo



If so, which antithrombin agent?If so, which antithrombin agent?

1.1. Enoxaparin Enoxaparin 

2.2. UFHUFH

3.3. BivalirudinBivalirudin



Case 2bCase 2b

53 y53 y--o Male With STEMIo Male With STEMI1.1. 53 y53 y--o male with anterolateral STEMIo male with anterolateral STEMI

2.2. TxTx’’ed clopidogrel, tenecteplase, enoxaparin ed clopidogrel, tenecteplase, enoxaparin 
30 min after arrival in ED (2.5 after onset of 30 min after arrival in ED (2.5 after onset of 
CP)CP)

3.3. Pain, STPain, ST--segment segment �� resolveresolve

4.4. D/cD/c’’ed 3 d after admissioned 3 d after admission

5.5. 2 d after returning home, CP recurs2 d after returning home, CP recurs

6.6. Presents to PCI facility where he is found to Presents to PCI facility where he is found to 
have anterolateral SThave anterolateral ST--segment depressions segment depressions 

7.7. Decision made to take him to PCIDecision made to take him to PCI



Which antithrombin agent would Which antithrombin agent would 
you use during this patientyou use during this patient ’’s s 

PCI?PCI?

1.1. EnoxaparinEnoxaparin

2.2. UFHUFH

3.3. BivalirudinBivalirudin



Question SummariesQuestion Summaries



Case # 3:Case # 3:

A 75 year retired artist is admitted to the A 75 year retired artist is admitted to the 
hospital after 45 minutes of crushing hospital after 45 minutes of crushing 
chest pain at rest.  For the last week he chest pain at rest.  For the last week he 
has had has had ““the fluthe flu”” with prominent upper with prominent upper 
respiratory symptoms. He complains of respiratory symptoms. He complains of 
nausea, diaphoresis, and dyspnea at nausea, diaphoresis, and dyspnea at 
rest.  Ten years earlier he underwent a rest.  Ten years earlier he underwent a 
3 vessel CABG.3 vessel CABG.



Case # 3 (continued):Case # 3 (continued):

He had a normal echocardiogram He had a normal echocardiogram 
one year prior to admission.  An one year prior to admission.  An 
earlier ECG demonstrated LBBB.  earlier ECG demonstrated LBBB.  
Past history reveals a successful Past history reveals a successful 
carotid endarterectomy 2 years ago carotid endarterectomy 2 years ago 
for for TIATIA’’ss..



Case # 3 (continued):.Case # 3 (continued):.

CAD risk factors: diabetes for 10 years, CAD risk factors: diabetes for 10 years, 
total cholesterol of 245 mg%, 40 total cholesterol of 245 mg%, 40 
pack/year smoking history (stopped 10 pack/year smoking history (stopped 10 
years ago). years ago). 

Medications:  metoprolol 25 mg BID; Medications:  metoprolol 25 mg BID; 
insulin; aspirin 325 mg qd.insulin; aspirin 325 mg qd.
Physical exam:  BP 100/60 mm Hg, HR Physical exam:  BP 100/60 mm Hg, HR 
88 bpm, respirations 2488 bpm, respirations 24



Case # 3 (continued):Case # 3 (continued):

The patient is in mild respiratory The patient is in mild respiratory 
distress; rales heard 1/3 up the back; distress; rales heard 1/3 up the back; 
there is a grade 2/6 mitral regurgitation there is a grade 2/6 mitral regurgitation 
murmur (never heard before) and an murmur (never heard before) and an 
S3. S3. 

ECG reveals LBBB and first degree ECG reveals LBBB and first degree 
AV block.  AV block.  

Troponin I is 5.4 ng/ml 4 hours after Troponin I is 5.4 ng/ml 4 hours after 
admissionadmission





How Would You Manage This Patient How Would You Manage This Patient 
Medically?Medically?

1.1. LMWH, ASA, beta blocker, nitrateLMWH, ASA, beta blocker, nitrate

2.2. LMWH, ASA, clopidogrel, beta blocker, LMWH, ASA, clopidogrel, beta blocker, 
nitratenitrate

3.3. IIbIIb\\IIIa inhibitor, LMWH, ASA, IIIa inhibitor, LMWH, ASA, 
clopidogrel, beta blocker, nitrateclopidogrel, beta blocker, nitrate

4.4. Unfractionated heparin, ASA, Unfractionated heparin, ASA, 
clopidogrel, beta blocker, nitrateclopidogrel, beta blocker, nitrate



Would You Catheterize This Patient?Would You Catheterize This Patient?

1.1. Yes, as soon as possible after Yes, as soon as possible after 
admissionadmission

2.2. Yes, after medical stabilizationYes, after medical stabilization

3.3. Yes, after starting a IIb/IIIa inhibitorYes, after starting a IIb/IIIa inhibitor

4.4. No, I would refer him for stress No, I would refer him for stress 
testingtesting



Do You Need More Clinical Information Do You Need More Clinical Information 
To Decide On Management In This To Decide On Management In This 

Patient ?Patient ?

1.1. I need a second troponin level in 8I need a second troponin level in 8--
12h12h

2.2. I need to assess LV functionI need to assess LV function

3.3. I need a stress testI need a stress test

4.4. The above details are of interest but The above details are of interest but 
will not change my plan of will not change my plan of 
managementmanagement



Case Study #2Case Study #2
78 year old gentleman presents to the local emergen cy 
room with nausea, fatigue and abdominal discomfort 
over the past 48 hours. 

PMH significant for ischemic CAD, LV dysfunction, E F 
34%;  ESRD on hemodialysis and diabetes. 

The following is his baseline ECG 3-months ago and an 
ECG obtained now.  What would you consider next?



Case #2:  ECG 3Case #2:  ECG 3 --months agomonths ago



Case Study #2:  ECG nowCase Study #2:  ECG now



Choose oneChoose one

A.A. ST elevation MI ST elevation MI -- transfer to coronary care unittransfer to coronary care unit

B.B. Suspect pericarditis Suspect pericarditis -- treat with Indocintreat with Indocin

CC.   .   Check potassium levelCheck potassium level

D.D. DonDon’’t know t know -- dondon’’t feel like guessingt feel like guessing……..



Choose oneChoose one

A.A. ST elevation MI ST elevation MI -- transfer to coronary care unittransfer to coronary care unit

B.B. Suspect pericarditis Suspect pericarditis -- treat with Indocintreat with Indocin

CC.   .   Check potassium levelCheck potassium level

D.D. DonDon’’t know t know -- dondon’’t feel like guessingt feel like guessing……..



Case Study #2Case Study #2



NSTEMINSTEMI



Case 1aCase 1a

68 y68 y--o Female With NSTEMI o Female With NSTEMI 1.1. LW, 68 yLW, 68 y--o female, on ASA, s/p permanent pacemaker o female, on ASA, s/p permanent pacemaker 
with PMH of HTN, hyperlipidemia, presents to the ED with PMH of HTN, hyperlipidemia, presents to the ED 
at 3 a.m. Wednesday morning with 2 episodes of at 3 a.m. Wednesday morning with 2 episodes of 
progressive CP and dyspnea starting at 6 p.m. progressive CP and dyspnea starting at 6 p.m. 
TuesdayTuesday

2.2. ECG: 100% paced rhythmECG: 100% paced rhythm
3.3. PE: wt. 60 kg; unremarkablePE: wt. 60 kg; unremarkable
4.4. 11stst TnI = 3.0 ng/mL (ULN = 1.1 ng/mL)TnI = 3.0 ng/mL (ULN = 1.1 ng/mL)
5.5. CXR normalCXR normal
6.6. Scr 1.8 mg/dL (159.1 Scr 1.8 mg/dL (159.1 µµmol/L) mol/L) 

1.1. CrCl by CockcroftCrCl by Cockcroft––Gault = 28 mL/minGault = 28 mL/min

7.7. TIMI risk score TIMI risk score �� 55
8.8. Pt. given ASA 162 mg and started on NTG dripPt. given ASA 162 mg and started on NTG drip

1.1. Pain relieved, rhythm stablePain relieved, rhythm stable



What is the Rhythm?What is the Rhythm?
Add paced rhythm slideAdd paced rhythm slide



Should this patient go for early Should this patient go for early 
cardiac catheterization?cardiac catheterization?

1.1. YesYes

2.2. NoNo



Should this patient be started on Should this patient be started on 
a Gp IIb/IIIa receptor antagonist?a Gp IIb/IIIa receptor antagonist?

1.1. YesYes

2.2. NoNo
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Should this patient be started on Should this patient be started on 
clopidogrel?clopidogrel?

1.1. YesYes

2.2. NoNo



Should this patient be placed on Should this patient be placed on 
an antithrombin agent?an antithrombin agent?

1.1. YesYes

2.2. NoNo



If so, which one?If so, which one?

1.1. UFHUFH

2.2. EnoxaparinEnoxaparin

3.3. FondaparinuxFondaparinux

4.4. BivalirudinBivalirudin



NSTEMI to PCINSTEMI to PCI



Case 1aCase 1a

68 y68 y--o Female With NSTEMIo Female With NSTEMI1.1. LW, 68 yLW, 68 y--o female, admitted 3 a.m. o female, admitted 3 a.m. 
Wednesday with Dx NSTEMI, TRS Wednesday with Dx NSTEMI, TRS �� 55

2.2. Renal insufficiency (CrCl by CockcroftRenal insufficiency (CrCl by Cockcroft––Gault = Gault = 
28 mL/min)28 mL/min)

3.3. TxTx’’ed ASA, IV UFH, eptifibatide with relief of ed ASA, IV UFH, eptifibatide with relief of 
painpain

4.4. Referred to cath 8 a.m. Thursday 2Referred to cath 8 a.m. Thursday 2°° recurrent recurrent 
painpain

5.5. 90% obstruction in the proximal third of left Cx90% obstruction in the proximal third of left Cx
6.6. Given 300 mg clopidogrelGiven 300 mg clopidogrel
7.7. ACT 250 sACT 250 s



Does this patient require an Does this patient require an 
antithrombin agent other than antithrombin agent other than 

UFH?UFH?

1.1. YesYes

2.2. NoNo



Case 1bCase 1b

68 y68 y--o Female With NSTEMIo Female With NSTEMI1.1. LW, 68 yLW, 68 y--o female, admitted 3 a.m. o female, admitted 3 a.m. 
Wednesday with Dx NSTEMI, TRS Wednesday with Dx NSTEMI, TRS �� 55

2.2. Renal insufficiency (CrCl by CockcroftRenal insufficiency (CrCl by Cockcroft––Gault = Gault = 
28 mL/min)28 mL/min)

3.3. TxTx’’ed ASA, enoxaparin 1 mg/kg SC QD ed ASA, enoxaparin 1 mg/kg SC QD 
(begun: 4 a.m. Wednesday; last [2(begun: 4 a.m. Wednesday; last [2ndnd] dose: 4 ] dose: 4 
a.m. Thursday), eptifibatidea.m. Thursday), eptifibatide

4.4. Referred to cath 8 a.m. Thursday 2Referred to cath 8 a.m. Thursday 2°° recurrent recurrent 
painpain

5.5. 90% obstruction in the proximal third of left Cx90% obstruction in the proximal third of left Cx
6.6. Given 300 mg clopidogrelGiven 300 mg clopidogrel



Does she need additional Does she need additional 
antithrombin?antithrombin?

1.1. YesYes

2.2. NoNo



Does a Gp IIb/IIIa receptor Does a Gp IIb/IIIa receptor 
antagonistantagonist --treated patient require a treated patient require a 

clopidogrel loadingclopidogrel loading --dose?dose?

1.1. YesYes

2.2. NoNo



Case 1a/bCase 1a/b

68 y68 y--o Female With NSTEMIo Female With NSTEMI
1.1. LW, 68 yLW, 68 y--o female, admitted 3 a.m. o female, admitted 3 a.m. 

Wednesday with Dx NSTEMI, TRS Wednesday with Dx NSTEMI, TRS �� 55

2.2. TxTx’’ed ASA, antithrombin, eptifibatide with ed ASA, antithrombin, eptifibatide with 
relief of painrelief of pain

3.3. Referred to cath 29 h after admission 2Referred to cath 29 h after admission 2°°
recurrent painrecurrent pain

4.4. 90% obstruction in the proximal third of 90% obstruction in the proximal third of 
left Cxleft Cx

5.5. Given 300 mg clopidogrelGiven 300 mg clopidogrel



ADD slide with NSR, ADD slide with NSR, 
2 mm ST 2 mm ST �� in I, in I, aVLaVL, V, V44--66



Should this patient get a drugShould this patient get a drug --
eluting (as opposed to bareeluting (as opposed to bare --

metal) stent?metal) stent?

1.1. YesYes

2.2. NoNo



STEMISTEMI


