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QUESTION #1    (MKSAP 10)

• AN 80-YEAR-OLD WOMAN IS EVALUATED FOR A 6-MONTH HISTORY OF WORSENING EXERTIONAL
DYSPNEA. TWO NIGHTS AGO, SHE AWOKE WITH SUDDEN-ONSET DYSPNEA THAT WAS RELIEVED WITH
AMBULATION. SHE HAS NOT HAD CHEST PAIN. MEDICAL HISTORY IS SIGNIFICANT FOR MYOCARDIAL
INFARCTION 8 YEARS AGO. SHE ALSO HAS A HISTORY OF LEFT VENTRICULAR DYSFUNCTION BUT HAS
BEEN PREVIOUSLY WELL COMPENSATED. HER MEDICATIONS ARE LISINOPRIL, ASPIRIN, METOPROLOL, 
AND ROSUVASTATIN.

• ON PHYSICAL EXAMINATION, TEMPERATURE IS NORMAL, BLOOD PRESSURE IS 95/60 MM HG, PULSE
RATE IS 56/MIN, AND RESPIRATION RATE IS 18/MIN. THE LUNGS ARE CLEAR. THE CAROTID UPSTROKE
IS LOW IN VOLUME. THE APICAL IMPULSE IS LATERALLY DISPLACED AND ENLARGED. S1 IS SOFT; THE

AORTIC COMPONENT OF S2 IS DIMINISHED. THERE IS NO S3 OR S4. A GRADE 2/6 MID-PEAKING
SYSTOLIC MURMUR IS HEARD THROUGHOUT THE PRECORDIUM. THE REMAINDER OF THE
EXAMINATION IS NORMAL.

• AN ECHOCARDIOGRAM DEMONSTRATES A LEFT VENTRICULAR EJECTION FRACTION OF 32%. THE
AORTIC VALVE IS SLIGHTLY CALCIFIED. THE STROKE VOLUME IS MARKEDLY DECREASED (23 ML/M2). 
THE MEAN AORTIC GRADIENT IS 20 MM HG (CONSISTENT WITH MILD TO MODERATE STENOSIS), AND
THE AORTIC VALVE AREA IS CALCULATED TO BE 0.7 CM2 (CONSISTENT WITH SEVERE STENOSIS).

• WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE NEXT STEP IN MANAGEMENT?



#1 – C: 

DOBUTAMINE 

ECHO



SEVERE AORTIC STENOSIS

• CAN BE CONGENITAL (BICUSPID VALVE) OR ACQUIRED –

AGING, RADIATION, OR RHEUMATIC (ALMOST ALWAYS WITH

MITRAL INVOLVEMENT) TYPICALLY PROGRESSES WITH A

DECREASE IN THE AORTIC VALVE AREA OF APPROXIMATELY

0.12 CM2 PER YEAR

• ASYMPTOMATIC PATIENTS WITH SEVERE AORTIC STENOSIS, 

75% WILL DIE OR DEVELOP SYMPTOMS WITHIN 5 YEARS. 

• ONCE SYMPTOMS OCCUR IN PATIENTS WITH SEVERE AORTIC

STENOSIS, LIFE EXPECTANCY IS GENERALLY ONLY 1 TO 2 

YEARS. THUS, WE MONITOR VERY CLOSELY – 6-12 MOS



PSEUDO AORTIC STENOSIS 

• DEFINITION: A SMALL VALVE AREA (≤1.0 CM2) AND EITHER HIGH PEAK VELOCITY (>4 M/S) OR

HIGH MEAN GRADIENT (>40 MM HG).  (THUMB ON THE GARDEN HOSE)

• PSEUDOSTENOSIS = A SMALL VALVE AREA BUT STILL LOW VELOCITY AND/OR LOW GRADIENT, 

ESSENTIALLY BECAUSE THEIR LOW EF/SEVERE LV DYSFUNCTION CAUSES THE VENTRICLE SHAPE

TO DECREASE THE VALVE AREA, BUT DOESN’T HAVE ENOUGH “OOMPH” TO CREATE HIGH

VELOCITY AND/OR GRADIENT. THIS CAN BE REVEALED WITH A DOBUTAMINE STRESS TEST.

• CAN ALSO BE SEEN IN PEOPLE WITH SMALL LV (LOW OUTPUT) AND OTHER MYOCARDIAL DSZ

• WITH PSEUDOSTENOSIS, DOBUTAMINE INCREASES CARDIAC OUTPUT AND THE OPENING FORCES

ON THE AORTIC VALVE, CAUSING THE JET TO INCREASE (AND CAUSING THE VALVE AREA TO

INCREASE OUT OF THE SEVERE RANGE). WITH TRUE AORTIC STENOSIS, THE CALCULATED VALVE

AREA REMAINS IN THE SEVERE RANGE DESPITE THE VENTRICLE RE-SHAPING AND SQEEZING WITH

DOBUTAMINE ADMINISTRATION, AND THE AORTIC VALVE GRADIENT AND VELOCITY INCREASE

WITH INCREASED STROKE VOLUME. 

• ULTIMATELY, THEY STILL HAVE BETTER SURVIVAL WITH SURGERY, BUT WE’D CERTAINLY OPTIMIZE

FIRST



High value reminder – spend the money on 

diseases with high mortality!

[Asymptomatic]
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QUESTION #2     (MKSAP 63)

• A 73-YEAR-OLD MAN IS EVALUATED DURING A ROUTINE EXAMINATION. HE IS PHYSICALLY

ACTIVE AND PARTICIPATES REGULARLY IN CHARITABLE RUNNING EVENTS. HE HAS NO CARDIAC

SYMPTOMS, AND HIS MEDICAL HISTORY IS UNREMARKABLE.

• ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. THE LUNGS ARE CLEAR. JUGULAR

VENOUS PULSE IS NORMAL. CAROTID UPSTROKES ARE NORMAL. THE APICAL IMPULSE IS

PALPABLE AND NOT DISPLACED OR SUSTAINED. THERE IS A GRADE 3/6 DIASTOLIC

DECRESCENDO MURMUR BEST HEARD AT THE LEFT LOWER STERNAL BORDER. THE REMAINDER

OF THE EXAMINATION IS NORMAL.

• A TRANSTHORACIC ECHOCARDIOGRAM SHOWS SEVERE AORTIC REGURGITATION. THE LEFT

VENTRICULAR EJECTION FRACTION IS 65%. THE LEFT VENTRICLE IS MINIMALLY DILATED WITH AN

END-SYSTOLIC DIMENSION OF 40 MM.

• WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE NEXT STEP IN MANAGEMENT?



#2 – D: 
CLINICAL AND 
ECHO FOLLOW 

UP IN 6-12 
MONTHS



AORTIC REGURG MANAGEMENT

• ACUTE AORTIC REGURGITATION DUE TO AORTIC DISSECTION IS A SURGICAL EMERGENCY. FOR

OTHER ACUTE CAUSES, THE INDICATIONS FOR SURGERY DEPEND ON SEVERITY, PRESENCE OF

SYMPTOMS, AND THE HEMODYNAMIC STABILITY OF THE PATIENT. 

• WHO NEEDS SURGERY?

• SYMPTOMS (TYPICALLY, DYSPNEA OR ANGINA) 

• LV DYSFUNCTION (EJECTION FRACTION <50%)

• ALREADY UNDERGOING OTHER CARDIAC SURGERY

• REASONABLE IN SIGNIFICANT LV DILATATION (END-SYSTOLIC DIAMETER >50 MM OR INDEXED END-

SYSTOLIC DIMENSION >50 MM/M2) 

AORTIC VALVE REPAIR WITHOUT VALVE REPLACEMENT MAY BE PERFORMED IN CENTERS OF EXPERTISE. 

FOLLOW-UP OF ASYMPTOMATIC PATIENTS IS BASED ON SEVERITY OF REGURGITATION AND OTHER

FACTORS
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ERO = effective regurgitant orifice; MVA = mitral valve area; PASP = pulmonary artery systolic 

pressure; RF = regurgitant fraction; RV = regurgitant volume; VC = vena contracta width; Vmax = 

maximum aortic jet velocity.



QUESTION #3   (MKSAP 50)

• A 48-YEAR-OLD WOMAN IS EVALUATED DURING A NEW-PATIENT VISIT. SHE REPORTS NO

SYMPTOMS. SHE IS FAIRLY SEDENTARY BUT IS TRYING TO BECOME MORE ACTIVE BY JOINING THE

LOCAL HEALTH CLUB. SHE HAS NOTICED THAT SHE IS “OUT OF SHAPE” BUT CAN CYCLE ON A

STATIONARY BIKE WITH MODERATE INTENSITY TO THE END OF HER 30-MINUTE WORKOUT. 

MEDICAL HISTORY IS OTHERWISE UNREMARKABLE. SHE TAKES NO MEDICATIONS.

• ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. THE ESTIMATED CENTRAL VENOUS

PRESSURE IS 6 CM H2O. THE APICAL IMPULSE IS NOT PALPABLE. CARDIAC EXAMINATION

REVEALS A GRADE 2/6 MIDSYSTOLIC MURMUR LOCALIZED TO THE LEFT STERNAL BORDER

WITHOUT RADIATION. THE MURMUR DOES NOT CHANGE WITH RESPIRATION OR HANDGRIP BUT

DOES DIMINISH IN INTENSITY WITH STANDING. THE S2 IS PHYSIOLOGICALLY SPLIT. THERE ARE NO

CLICKS. THE LUNGS ARE CLEAR TO AUSCULTATION. PERIPHERAL PULSES ARE NORMAL IN

VOLUME AND CONTOUR. NO EDEMA IS PRESENT.

• WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE MANAGEMENT?



#3 – D: ROUTINE CLINICAL 

FOLLOW UP WITHOUT IMAGING

[Benign flow murmur]



#4 MURMURS (MKSAP 110)

• A 48-YEAR-OLD WOMAN IS EVALUATED DURING A NEW-PATIENT VISIT. SHE REPORTS NO

SYMPTOMS. SHE RUNS 5 MILES A DAY 5 DAYS PER WEEK. MEDICAL HISTORY IS OTHERWISE

UNREMARKABLE. SHE TAKES NO MEDICATIONS.

• ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. THE ESTIMATED CENTRAL VENOUS

PRESSURE IS 6 CM H2O. CARDIAC EXAMINATION REVEALS A GRADE 2/6 HOLOSYSTOLIC

MURMUR THAT IS BEST HEARD AT THE APEX AND RADIATES TOWARD THE AXILLA. AN EJECTION

CLICK IS NOT AUDIBLE. THE LUNGS ARE CLEAR TO AUSCULTATION. NO EDEMA IS PRESENT.

• WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE MANAGEMENT?



#4 - C –

TRANSTHORACIC 

ECHO
[MITRAL REGURG]



HEART MURMURS

• TRANSTHORACIC ECHOCARDIOGRAPHY IS INDICATED FOR:

• SYSTOLIC MURMURS GRADE 3/6 OR HIGHER

• LATE OR HOLOSYSTOLIC MURMURS

• DIASTOLIC OR CONTINUOUS MURMURS

• MURMURS WITH ACCOMPANYING SYMPTOMS (CHEST PAIN, DYSPNEA, SYNCOPE

• ABNORMALITIES ON EXAM (CLICKS, ABNORMAL S2, ABNORMAL PULSES)

High value reminder: don’t spend 

money on benign findings!

Short, soft systolic murmurs (grade <3) that are well 

localized to the left sternal border and are not 

associated with symptoms often do not require 

further investigation.

Benign murmurs typically decrease in intensity with 

standing. 



WHAT IS MURMURING?
• INCREASED BLOOD FLOW ACROSS A NORMAL ORIFICE (SUCH AS WITH ANEMIA, THYROTOXICOSIS, 

PREGNANCY, OR ATRIAL SEPTAL DEFECT)

• TURBULENT FLOW THROUGH A NARROWED ORIFICE (SUCH AS WITH AORTIC STENOSIS OR MITRAL STENOSIS)

• REGURGITANT FLOW THROUGH AN INCOMPETENT VALVE (SUCH AS WITH AORTIC REGURGITATION OR

MITRAL REGURGITATION). 

• BENIGN MURMURS THOUGHT TO BE VIBRATIONS IN THE PULMONARY VEINS.



HEART MURMURS

A. Presystolic murmur of mitral or tricuspid stenosis.

B. Holosystolic (pansystolic) murmur of mitral or tricuspid 

regurgitation or of ventricular septal defect. Radiates to axilla.

C. Aortic ejection (stenosis) murmur beginning with an 

ejection click and fading before the second heart sound.

D. Systolic murmur in pulmonic stenosis spilling through the 

aortic second sound, pulmonic valve closure being delayed. 

E. Aortic or pulmonary (regurg) diastolic murmur. 

F. Continuous murmur of patent ductus arteriosus. 
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HOCM → may increase with standing or Valsalva 

maneuver; both decrease venous return, which 

decreases left ventricular chamber size and 

increases the degree of obstruction. 
MVP → The click and murmur may move earlier in 

systole and increase in intensity as left ventricular 

volume decreases (standing or Valsalva maneuver). 
AS → increases in the next beat due to increased left 

ventricular volume
MR, VSD, and AR → increase with handgrip because 

of increased peripheral resistance
TS and PS → increase during inspiration due to 

increased venous return.

A fixed split of S2 (present during inspiration and 

expiration instead of only inspiration) results from a 

delay in right ventricular emptying and is strongly 

associated with atrial septal defect. 

A paradoxical split of S2 (present during expiration) 

indicates a delay in left ventricular emptying, such as 

with severe aortic stenosis. Presence of a physiologic 

split (present during inspiration) is helpful for 

excluding severe aortic stenosis.



QUESTION #5  (MKSAP 80)

• A 26-YEAR-OLD WOMAN SEEKS PRECONCEPTION COUNSELING. SHE HAS A HISTORY OF

MITRAL STENOSIS AND UNDERWENT MITRAL VALVE REPLACEMENT WITH A TILTING-DISC

MECHANICAL PROSTHESIS 5 YEARS AGO. SHE IS ASYMPTOMATIC. MEDICATIONS ARE

WARFARIN, 4 MG/D, AND LOW-DOSE ASPIRIN.

• ON PHYSICAL EXAMINATION, A NORMAL MECHANICAL S1 AND NORMAL S2 ARE

APPRECIATED. THE REMAINDER OF THE EXAMINATION IS UNREMARKABLE.

• LABORATORY STUDIES REVEAL AN INR OF 3.0 (THERAPEUTIC TARGET, 3.0).

• AN ELECTROCARDIOGRAM DEMONSTRATES NORMAL SINUS RHYTHM.

• IN ADDITION TO CONTINUING LOW-DOSE ASPIRIN, WHICH OF THE FOLLOWING IS THE MOST

APPROPRIATE ANTICOAGULATION REGIMEN FOR THIS PATIENT DURING THE FIRST TRIMESTER?



#5 - A –

CONTINUE INR-

ADJUSTED 

WARFARIN



AC MECHANICAL VALVES IN PREGNANCY

• WARFARIN, UNFRACTIONATED HEPARIN, AND LOW-MOLECULAR-WEIGHT HEPARIN CAN ALL BE

USED DURING PREGNANCY

• FIRST TRIMESTER:  WARFARIN IF DOSE <5MG AT CONCEPTION, LMWH IF >5MG

• WARFARIN IS BEST AT PREVENTING PROSTHETIC VALVE THROMBOSIS, BUT RISKS ARE

TERATOGENICITY, MISCARRIAGE, AND FETAL LOSS TO DUE TO INTRACRANIAL HEMORRHAGE

• HEPARIN AND LMWH BOTH SAFE, BUT HIGH RISK THROMBOSIS. DOACS NOT PROVEN YET.

• DURING THE SECOND AND EARLY THIRD TRIMESTERS, WARFARIN THERAPY IS PREFERRED. 

LMWH THE WEEK THE BABY IS BORN. 

• WEEKLY INR 

• RECOMMEND C SECTION TO PREVENT INTRACRANIAL HEMORRHAGE TO FULLY

ANTICOAGULATED BABIES





HEART DISEASE IN PREGNANCY

• PREGNANCY IS CONTRAINDICATED IN:

• PATIENTS WITH VENTRICULAR OUTFLOW TRACT OBSTRUCTION (FOR EXAMPLE, AORTIC STENOSIS OR

COARCTATION OF AORTA) 

• LEFT VENTRICULAR SYSTOLIC DYSFUNCTION (EJECTION FRACTION <40%) + NYHA CLASS III OR IV

• WOMEN WITH SEVERE PULMONARY HYPERTENSION ARE AT HIGH RISK FOR MATERNAL DEATH, 
WITH A MORTALITY RATE OF UP TO 30%.



QUESTION #6  (MKSAP 35)

• A 60-YEAR-OLD MAN IS EVALUATED IN THE HOSPITAL FOR A 2-DAY HISTORY OF INTERMITTENT

CHEST PAIN AND DYSPNEA ON EXERTION. MEDICAL HISTORY IS SIGNIFICANT FOR TYPE 2 
DIABETES MELLITUS, HYPERTENSION, HYPERLIPIDEMIA, COPD, AND PERIPHERAL NEUROPATHY. 
HIS ABILITY TO EXERCISE IS LIMITED BY HIS COPD. MEDICATIONS ARE METFORMIN, 
SIMVASTATIN, LOW-DOSE ASPIRIN, LISINOPRIL, AMLODIPINE, AND AN ALBUTEROL-IPRATROPIUM

INHALER.

• ON PHYSICAL EXAMINATION, TEMPERATURE IS NORMAL, BLOOD PRESSURE IS 128/78 MM HG, 
PULSE RATE IS 80/MIN, AND RESPIRATION RATE IS 16/MIN. OXYGEN SATURATION IS 94% 
BREATHING AMBIENT AIR. PULMONARY EXAMINATION REVEALS EXPIRATORY WHEEZING

BILATERALLY. HEART SOUNDS ARE DISTANT. NO EDEMA IS PRESENT.

• SERIAL SERUM TROPONIN I MEASUREMENTS ARE NEGATIVE.

• AN ELECTROCARDIOGRAM DEMONSTRATES LEFT VENTRICULAR HYPERTROPHY WITH

REPOLARIZATION ABNORMALITIES.

• WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE DIAGNOSTIC TEST TO PERFORM NEXT?



#6: C –

CORONARY CT 

ANGIO



SELECTING A STRESS TEST IN INTERMEDIATE RISK PTS

Stress: Review:

Exercise EKG

Adenosine/

Ragadenosine

Nuclear imaging

Dobutamine Echocardiogram

Inability to exercise

Or… CTA!

Baseline EKG abnl – LBBB, 

pacer, etc

Tough in obese, less 

accurate in single-vessel 

disease, tough with 

baseline wall motion abnl

Radiation, breast tissue

HTN, tachy-

arrhythmias, HOCM, 

AS, AAA

Bronchospasm, SSS, 

hypotension, AV 

block, caffeine



CTA FOR CORONARY DISEASE

• IN SYMPTOMATIC PATIENTS WITH AN INTERMEDIATE RISK FOR CAD, CTA MAY BE HELPFUL IN

RULING OUT CAD.

• IN THE PROMISE TRIAL, 10,000 SYMPTOMATIC PATIENTS SUSPECTED OF HAVING CAD WERE

EVALUATED WITH AN INITIAL STRATEGY OF ANATOMIC TESTING WITH CTA OR FUNCTIONAL

TESTING. IN PATIENTS WITH AN INTERMEDIATE PRETEST PROBABILITY OF CAD, THE COMPOSITE

CARDIOVASCULAR EVENT RATE WAS LOW (<1% PER YEAR) IN BOTH GROUPS, AND

OUTCOMES (DEATH, MYOCARDIAL INFARCTION, HOSPITALIZATION FOR UNSTABLE ANGINA, OR

MAJOR PROCEDURAL COMPLICATION) AT 2 YEARS DID NOT DIFFER BETWEEN GROUPS.

• NOTE – THIS IS NOT A HEAD-TO-HEAD! LOOKING FORWARD TO JOURNAL CLUB.

• EXPENSIVE, RADIATION, CONTRAST EXPOSURE



QUESTION #7  (MKSAP 97)

• A 68-YEAR-OLD MAN IS EVALUATED FOR A 4-MONTH HISTORY OF INTERMITTENT LEFT CALF

PAIN. HE HAS A HISTORY OF CIGARETTE SMOKING BUT QUIT 6 MONTHS AGO. MEDICAL

HISTORY IS OTHERWISE SIGNIFICANT FOR HYPERLIPIDEMIA. MEDICATIONS ARE LOW-DOSE

ASPIRIN AND HIGH-INTENSITY ATORVASTATIN.

• ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. BMI IS 29. FEMORAL PULSES ARE

DIMINISHED BILATERALLY. POPLITEAL, RIGHT DORSALIS PEDIS, AND RIGHT POSTERIOR TIBIALIS

PULSES ARE FAINT. THE LEFT DORSALIS PEDIS AND POSTERIOR TIBIALIS PULSES ARE NOT

PALPABLE. CARDIAC EXAMINATION IS NORMAL.

• THE ANKLE-BRACHIAL INDEX IS 0.67 ON THE LEFT AND 0.91 ON THE RIGHT.

• HE IS ENROLLED IN A SUPERVISED EXERCISE PROGRAM. THREE MONTHS LATER, THE PATIENT

CALLS TO REPORT THAT DESPITE ADHERENCE TO THE EXERCISE PROGRAM, HIS SYMPTOMS HAVE

PROGRESSED.

• WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE NEXT STEP TO REDUCE THIS PATIENT'S
LEG PAIN?



#7: C – INITIATE 

CILOSTAZOL



CLAUDICATION

• PAD IS A CAD RISK EQUIVALENT!!

• RFS: SMOKING (CURRENT OR PAST), DM, AND AGE. 

• WOMEN LIVE LONGER SO HIGHER INCIDENCE –

• 10% AT AGE 70

• SCREENING ABI:

• 1) AGE 65 YEARS AND OLDER

• (2) AGE 50 TO 64 YEARS WITH RISK FACTORS FOR ATHEROSCLEROSIS OR FAMILY HISTORY OF PAD 

• (3) AGE YOUNGER THAN 50 YEARS WITH DIABETES AND ONE ADDITIONAL RISK FACTOR FOR

ATHEROSCLEROSIS

• (4) KNOWN ATHEROSCLEROTIC DISEASE IN ANOTHER VASCULAR BED (CORONARY, CAROTID, SUBCLAVIAN, 

RENAL, OR MESENTERIC ARTERY STENOSIS, OR ABDOMINAL AORTIC ANEURYSM)



CLAUDICATION - ABI

• HOW TO CHECK ABI:

• SENSITIVITY AND SPECIFICITY APPROACHING 90%. 

• REST FOR 10 MINUTES SUPINE, MEASURE BOTH ARMS

AND IN BOTH LEGS AT THE DORSALIS PEDIS AND

POSTERIOR TIBIAL

• THE HIGHER ANKLE PRESSURE IN EACH LEG IS DIVIDED BY

THE HIGHER BRACHIAL ARTERY PRESSURE. HEALTHY

RATIO = 1

• EXERCISE ABI IF RESULTS NORMAL BUT YOUR SUSPICION

REMAINS HIGH: ABNL = A POST-EXERCISE ANKLE

PRESSURE DECREASE OF MORE THAN 30 MM HG OR A

POSTEXERCISE ABI DECREASE OF MORE THAN 20%

• TOE ABI FOR ABI >1.4 PER THE TEST WRITERS…



CLAUDICATION - TREATMENT

• MANAGE DM, HTN, AND SMOKING

• START AT LEAST ONE ANTIPLATELET AGENT – USUALLY ASPIRIN

• SUPERVISED EXERCISE TRAINING HAS BEEN ASSOCIATED WITH IMPROVED FUNCTIONAL PERFORMANCE

• SUPERVISED EXERCISE TRAINING IS LIMITED BY LACK OF INSURANCE COVERAGE AND UNAVAILABILITY OF

THESE PROGRAMS FOR PATIENTS WITH CLAUDICATION.

• CILOSTAZOL = A PHOSPHODIESTERASE INHIBITOR WITH ANTIPLATELET AND VASODILATOR ACTIVITY

• INCREASES IN PAIN-FREE WALKING DISTANCE AND OVERALL WALKING DISTANCE IN PATIENTS WITH

CLAUDICATION, AND CLINICAL GUIDELINES RECOMMEND THAT PATIENTS WITH CLAUDICATION BE

CONSIDERED FOR A THERAPEUTIC TRIAL OF CILOSTAZOL

• BLACK BOX WARNING IN PATIENTS WITH HEART FAILURE



CLAUDICATION - TREATMENT



QUESTION #8  (MKSAP 33)

• A 68-YEAR-OLD WOMAN IS EVALUATED IN THE EMERGENCY DEPARTMENT FOR ACUTE-ONSET

DYSPNEA, PALPITATIONS, AND CHEST PAIN. THE SYMPTOMS BEGAN SHORTLY AFTER HER DOG WAS

ATTACKED BY ANOTHER DOG. SHE IS OTHERWISE HEALTHY AND TAKES NO MEDICATIONS.

• ON PHYSICAL EXAMINATION, THE PATIENT IS AFEBRILE, BLOOD PRESSURE IS 150/78 MM HG, AND

PULSE RATE IS 88/MIN. CARDIAC EXAMINATION REVEALS NO EVIDENCE OF INCREASED CENTRAL

VENOUS PRESSURE. THERE IS NO HEART MURMUR, BUT AN S3 IS PRESENT. THE LUNGS ARE CLEAR TO

AUSCULTATION.

• LABORATORY STUDIES ARE SIGNIFICANT FOR A SERUM TROPONIN I LEVEL OF 5.2 NG/ML (5.2 
ΜG/L).

• AN ELECTROCARDIOGRAM DEMONSTRATES SINUS RHYTHM AND ANTERIOR HYPERACUTE T-WAVE

ELEVATIONS SUGGESTIVE OF AN ST-ELEVATION MYOCARDIAL INFARCTION. CARDIAC

CATHETERIZATION SHOWS NORMAL CORONARY ARTERIES. SYSTOLIC (LEFT PANEL) AND DIASTOLIC

(RIGHT PANEL) IMAGES FROM LEFT VENTRICULOGRAPHY ARE SHOWN.

• WHAT IS THE MOST LIKELY DIAGNOSIS?



#8: D – TAKOTSUBO 

CARDIOMYOPATHY



TAKOTSUBO CARDIOMYOPATHY

• REVERSIBLE VENTRICULAR SYSTOLIC DYSFUNCTION

• USUALLY PRECIPITATED BY AN ACUTE EMOTIONAL OR PHYSIOLOGIC STRESSOR

• WALL MOTION ABNORMALITIES THAT EXTEND BEYOND A SINGLE CORONARY TERRITORY

• EKG LOOKS LIKE ACUTE MI

• TROPONIN CAN BE MARKEDLY ELEVATED

• NORMAL OR NEAR-NORMAL CORONARY ARTERIES (<50% STENOSIS) 

• TREATED WITH STANDARD HEART FAILURE MEDICATIONS AND TYPICALLY HAVE RAPID RECOVERY OF

LEFT VENTRICULAR FUNCTION.



TAKOTSUBO CARDIOMYOPATHY



QUESTION #9  (MKSAP 16)

• A 69-YEAR-OLD MAN IS EVALUATED DURING A ROUTINE EXAMINATION. HE IS ASYMPTOMATIC. 

MEDICAL HISTORY IS SIGNIFICANT FOR HYPERTENSION. HE HAS A 50-PACK-YEAR SMOKING

HISTORY BUT QUIT SMOKING 7 YEARS AGO. MEDICATIONS ARE ASPIRIN, LISINOPRIL, AND

AMLODIPINE.

• ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. A BRUIT IS HEARD OVER THE

ABDOMEN, AND A PULSATILE MASS IS PRESENT IN THE EPIGASTRIUM. THE REMAINDER OF THE

EXAMINATION IS UNREMARKABLE.

• A DUPLEX ULTRASOUND OF THE ABDOMEN SHOWS AN ABDOMINAL AORTIC ANEURYSM WITH

TRANSVERSE DIAMETER OF 6.2 CM.

• WHAT IS THE MOST APPROPRIATE NEXT STEP IN MANAGEMENT?



#9: A – CT 
ANGIOGRAPH OF 
THE ABDOMINAL 

AORTA AND ILIAC 
VESSELS



MONITORING AAA
Once the aortic diameter meets the threshold for aortic repair, 
anatomic imaging tests, such as CTA or MRA, are indicated to 
determine the exact location of the AAA (suprarenal, juxtarenal, 
or infrarenal) in planning for repair.

4.0 cm or less = duplex 

every 2 to 3 year

4.1 to 5.4 cm, = every 6 

to 12 months

5.5 = repair  (5 in 

females)



AAA SCREENING

• THE USPSTF RECOMMENDS ONE-TIME ABDOMINAL ULTRASONOGRAPHY TO SCREEN FOR

ABDOMINAL AORTIC ANEURYSM (AAA) IN ALL MEN AGED 65 TO 75 YEARS WHO HAVE EVER

SMOKED (GRADE B). EVER-SMOKERS ARE COMMONLY DEFINED AS PERSONS WHO HAVE SMOKED

MORE THAN 100 CIGARETTES IN THEIR LIFETIME. 

• THE NUMBER NEEDED TO SCREEN (NNS) TO PREVENT ONE DEATH FROM AAA = 667

• THE NUMBER NEEDED TO TREAT (NNT) WITH SURGERY TO PREVENT ONE DEATH IS 1.5!!

• IN MEN AGED 65 TO 75 YEARS WHO HAVE NEVER SMOKED, SELECTIVE SCREENING IS

RECOMMENDED (GRADE C), ESPECIALLY IN THOSE WITH A FIRST-DEGREE RELATIVE WITH A HISTORY

OF TREATED OR RUPTURED AAA. 

• THE USPSTF MAKES NO RECOMMENDATION REGARDING SCREENING FOR AAA IN WOMEN WHO

HAVE SMOKED AND SPECIFICALLY RECOMMENDS AGAINST ROUTINE SCREENING IN WOMEN WHO

HAVE NEVER SMOKED (GRADE D).



QUESTION #10  (MKSAP 30)

• A 64-YEAR-OLD WOMAN IS EVALUATED IN THE EMERGENCY DEPARTMENT 4 HOURS AFTER THE

ABRUPT ONSET OF SHARP, TEARING CHEST AND BACK PAIN. MEDICAL HISTORY IS SIGNIFICANT

FOR HYPERLIPIDEMIA. HER ONLY MEDICATION IS ATORVASTATIN.

• ON PHYSICAL EXAMINATION, TEMPERATURE IS 36.8 °C (98.2 °F), BLOOD PRESSURE IS

173/99 MM HG, AND PULSE RATE IS 90/MIN. BLOOD PRESSURE MEASUREMENTS IN BOTH

ARMS ARE EQUAL. THE REMAINDER OF THE PHYSICAL EXAMINATION IS UNREMARKABLE.

• CT ANGIOGRAPHY SHOWS A DESCENDING THORACIC AORTIC ANEURYSM WITH A MAXIMAL

DIAMETER OF 6.8 CM AND AORTIC DISSECTION ORIGINATING JUST DISTAL TO THE LEFT

SUBCLAVIAN ARTERY AND EXTENDING TO JUST BELOW THE DIAPHRAGM; THERE IS NO

INVOLVEMENT OF THE RENAL ARTERIES.

• WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE INITIAL MANAGEMENT?



#10: C –

MEDICAL 

THERAPY
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Aortic Dissections
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AORTIC DISSECTION MGMT. - STANDING AT BEDSIDE
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AORTIC DISSECTION MGMT. – WHAT TO ORDER



THORACIC AORTIC ANEURYSM SCREENING

• SCREENING FOR ABNORMALITIES OF THE THORACIC AORTA WITH AORTIC IMAGING IS

INDICATED IN ASYMPTOMATIC PATIENTS WITH GENETIC CONDITIONS (SUCH AS MARFAN OR

EHLERS-DANLOS SYNDROME), A BICUSPID AORTIC VALVE, OR A FAMILY HISTORY OF TAA OR

AORTIC DISSECTION. SCREENING IS NOT RECOMMENDED IN OTHER ASYMPTOMATIC PERSONS.

• PATIENTS WITH A THORACIC AORTIC ANEURYSM SMALLER THAN 5.0 CM IN DIAMETER SHOULD

UNDERGO ANNUAL ECHOCARDIOGRAPHY TO MONITOR AORTIC ANEURYSM GROWTH.

• THORACIC ENDOVASCULAR AORTIC REPAIR IS RECOMMENDED IN PATIENTS WITH A

DESCENDING AORTIC ANEURYSM WHEN THE DIAMETER IS GREATER THAN 6.0 CM, HAS

EXHIBITED RAPID GROWTH (>0.5 CM/YEAR), OR HAS CAUSED END-ORGAN DAMAGE.



QUESTION #11  (MKSAP 17)

• A 52-YEAR-OLD MAN IS EVALUATED DURING A VISIT TO ESTABLISH CARE. HE IS

ASYMPTOMATIC, BUT HE IS SEEKING ADVICE ON HOW TO MODIFY HIS RISK FOR

CARDIOVASCULAR DISEASE. HE DRINKS ONE GLASS OF WINE WITH DINNER MOST NIGHTS, AND

HE QUIT SMOKING 12 YEARS AGO. FAMILY HISTORY IS SIGNIFICANT FOR A MYOCARDIAL

INFARCTION IN HIS FATHER AT AGE 61 YEARS. HE TAKES NO MEDICATIONS. THE PATIENT IS

HISPANIC.

• ON PHYSICAL EXAMINATION, TEMPERATURE IS NORMAL, BLOOD PRESSURE IS 128/76 MM HG, 

AND PULSE RATE IS 74/MIN. BMI IS 28. THE REMAINDER OF THE PHYSICAL EXAMINATION IS

UNREMARKABLE.

• LIPIDS: TOTAL CHOL 200, HDL 30, LDL 130, TRIG 200

• WHICH OF THE FOLLOWING RISK FACTORS MOST INCREASES THIS PATIENT'S RISK FOR

CARDIOVASCULAR DISEASE?



#11: D –

HYPERLIPIDEMIA



CVD RISK FACTORS



CVD RISK FACTORS

• MOST CARDIOVASCULAR RISK CAN BE ATTRIBUTED TO MODIFIABLE RISK FACTORS,

• TREATMENT GOAL IS A REDUCTION IN THE LDL CHOLESTEROL LEVEL OF AT LEAST 50% IN HIGH-RISK

PATIENTS AND A REDUCTION OF 30% TO 50% IN MODERATE-RISK PATIENTS

• MODERATE ALCOHOL INTAKE (ONE TO TWO DRINKS DAILY FOR MEN, ONE DRINK DAILY FOR WOMEN) 
HAS BEEN LINKED WITH DECREASED INCIDENCE OF CVD; HOWEVER, HEAVY ALCOHOL CONSUMPTION

HAS BEEN SHOWN TO INCREASE CARDIOVASCULAR RISK

• THE PREVALENCE OF HEART DISEASE IS LOWER IN HISPANIC ETHNICITY THAN IN MOST OTHER ETHNIC

GROUPS, AND HISPANICS TEND TO HAVE LOWER RATES OF TRADITIONAL MODIFIABLE RISK FACTORS.

• FAMILY HISTORY OF PREMATURE CVD IS AN INDEPENDENT CARDIOVASCULAR RISK FACTOR BUT

TYPICALLY ADDS LITTLE PRECISION WHEN INCLUDED IN MULTIVARIATE RISK MODELS. IN MOST STUDIES, 
PREMATURE CVD IS DEFINED AS CVD IN A FIRST-DEGREE MALE RELATIVE YOUNGER THAN 55 YEARS

OR A FIRST-DEGREE FEMALE RELATIVE YOUNGER THAN 65 YEARS. A FAMILY HISTORY OF PREMATURE

CVD DOUBLES THE RISK FOR MYOCARDIAL INFARCTION IN MEN AND INCREASES THE RISK BY 70% IN
WOMEN. 

• SMOKING CESSATION SUBSTANTIALLY REDUCES CARDIOVASCULAR RISK WITHIN 2 YEARS, WITH RISK

RETURNING TO THE LEVEL OF A NONSMOKER AT APPROXIMATELY 10 YEARS. 



QUESTION #12  (MKSAP 71)

• A 64-YEAR-OLD MAN IS EVALUATED FOLLOWING CORONARY ANGIOGRAPHY. HE INITIALLY

PRESENTED SEVERAL WEEKS AGO FOR PROGRESSIVE EXERTIONAL CHEST PAIN AND SHORTNESS

OF BREATH. NUCLEAR STRESS TESTING DEMONSTRATED A LARGE ANTERIOR STRESS DEFECT AND

AN EJECTION FRACTION OF 33%. CORONARY ANGIOGRAPHY WAS SIGNIFICANT FOR 90%

STENOSIS OF THE PROXIMAL LEFT ANTERIOR DESCENDING ARTERY, A CHRONICALLY OCCLUDED

RIGHT CORONARY ARTERY, AND 80% STENOSIS OF THE LEFT CIRCUMFLEX ARTERY. HE

CURRENTLY HAS STABLE DYSPNEA AND CHEST PRESSURE WITH MODERATE ACTIVITY. MEDICAL

HISTORY IS SIGNIFICANT FOR HYPERLIPIDEMIA, HYPERTENSION, AND TYPE 2 DIABETES MELLITUS. 

HE IS TAKING OPTIMAL DOSES OF ASPIRIN, LISINOPRIL, CARVEDILOL, AMLODIPINE, 

ATORVASTATIN, AND METFORMIN.

• ON PHYSICAL EXAMINATION, TEMPERATURE IS NORMAL, BLOOD PRESSURE IS 125/70 MM HG, 

PULSE RATE IS 60/MIN, AND RESPIRATION RATE IS 18/MIN. THE REMAINDER OF THE PHYSICAL

EXAMINATION IS UNREMARKABLE.

• WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE NEXT STEP IN MANAGEMENT?



#12: B –
CORONARY 

ARTERY BYPASS 
GRAFT 

SURGERY



INDICATIONS FOR CABG

• ●IN PATIENTS WITH SINGLE-VESSEL DISEASE, WE USUALLY PERFORM PCI WITH DRUG-ELUTING

STENTS.

• ●IN PATIENTS WITH TWO-VESSEL DISEASE INVOLVING THE RIGHT AND CIRCUMFLEX CORONARY

ARTERIES, WE USUALLY PERFORM PCI WITH DRUG-ELUTING STENTS. FOR PATIENTS WITH DISEASE

OF THE LEFT ANTERIOR DESCENDING AND EITHER RIGHT OR CIRCUMFLEX CORONARY ARTERIES, 

WE PREFER CABG IN THOSE WITH DIABETES OR THOSE WITH A LARGE AMOUNT OF

MYOCARDIUM SUPPLIED BY THE DISEASED VESSELS. 

• ●FOR PATIENTS WITH THREE-VESSEL DISEASE, WE PREFER CABG. FOR THESE INDIVIDUALS WITH

A LOW SYNTAX SCORE AND NO DIABETES, PCI IS REASONABLE. 

• ●FOR PATIENTS WITH TWO- OR THREE-VESSEL DISEASE IN WHOM COMPLETE

REVASCULARIZATION CANNOT BE ACCOMPLISHED BY PCI, WE PREFER CABG. 

• FOR PATIENTS WITH LEFT MAIN DISEASE, WE PREFER CABG

• DIABETICS WITH MULTI-VESSEL DISEASE OR LOW EF WITH MVD = NO SYNTAX SCORING



SYNTAX SCORING



QUESTION #13  (MKSAP 46)

• A 66-YEAR-OLD MAN HAS JUST RECEIVED AN AORTIC VALVE REPLACEMENT WITH A

MECHANICAL PROSTHESIS. HE IS OTHERWISE HEALTHY AND TAKES NO MEDICATIONS.

• ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. THERE IS A REGULAR RHYTHM WITH A

NORMAL S1, A MECHANICAL S2, AND NO MURMURS. THE REMAINDER OF THE PHYSICAL

EXAMINATION IS NORMAL.

• WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE ANTITHROMBOTIC THERAPY?



#13: D –

WARFARIN 

AND ASPIRIN



AC FOR VALVES: MECHANICAL GUIDELINES



AC FOR VALVE, BIOPROSTHETIC



QUESTION #14  (MKSAP 28)

• A 72-YEAR-OLD MAN IS EVALUATED IN THE HOSPITAL FOR HEART FAILURE. IN THE PAST MONTH, 

HE HAS DEVELOPED PROGRESSIVE DYSPNEA, SUCH THAT HE CANNOT WALK 50 METERS

WITHOUT STOPPING TO CATCH HIS BREATH. HE HAS A HISTORY OF HYPERTENSION AND

ISCHEMIC CARDIOMYOPATHY. DURING THE HOSPITALIZATION, A PERFUSION IMAGING STUDY

DEMONSTRATED NO ISCHEMIA, AND AN ECHOCARDIOGRAM REVEALED A LEFT VENTRICULAR

EJECTION FRACTION OF 20%. MEDICATIONS ARE ASPIRIN, RAMIPRIL, ISOSORBIDE

MONONITRATE, AND FUROSEMIDE.

• ON PHYSICAL EXAMINATION, THE PATIENT IS AFEBRILE, BLOOD PRESSURE IS 120/68 MM HG, 

PULSE RATE IS 73/MIN, AND RESPIRATION RATE IS 22/MIN. THE ESTIMATED CENTRAL VENOUS

PRESSURE IS 9 CM H2O. A PARADOXICAL SPLIT S2 AND AN S3 ARE PRESENT. LUNGS ARE

CLEAR TO AUSCULTATION.

• A 12-LEAD ELECTROCARDIOGRAM IS SHOWN.

• IN ADDITION TO DIURESIS, WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE TREATMENT

BEFORE DISCHARGE?



#14: A – ADD CARVEDILOL



HEART FAILURE GUIDELINES 

• GUIDELINE-DIRECTED MEDICAL THERAPY

FOR HEART FAILURE INCLUDES TREATMENT

WITH AN ACE INHIBITOR, Β-BLOCKER

(SPECIFICALLY, METOPROLOL SUCCINATE, 
CARVEDILOL, OR BISOPROLOL), AND AN

ALDOSTERONE ANTAGONIST. 

• Β-BLOCKERS IMPROVE REMODELING, 
INCREASE EJECTION FRACTION, AND

REDUCE HOSPITALIZATION AND MORTALITY

WHEN ADDED TO AN ACE INHIBITOR AND

DIURETIC THERAPY. 

• THIS PATIENT IS NOT TAKING A Β-BLOCKER; 
THEREFORE, THE MOST IMPORTANT

INTERVENTION WOULD BE INITIATION OF

CARVEDILOL TO OPTIMIZE THE PATIENT'S
MEDICAL THERAPY.



WHAT PERCENTAGE OF HF PATIENTS ARE OPTIMIZED?



IVABRADINE

• NEGATIVE CHRONOTROPIC EFFECT ON THE SINOATRIAL NODE =SELECTIVELY INHIBITS THE FUNNY CURRENT (IF)

• DOES NOT TARGET THE NEUROHORMONAL SYSTEM = THE ABSENCE OF CLINICALLY SIGNIFICANT

NONELECTROPHYSIOLOGICAL EFFECTS.

• “IVABRADINE IS BEST VIEWED BY CLINICIANS AS A SECOND-LINE DRUG FOR SYSTOLIC HEART FAILURE AND

CHRONIC STABLE ANGINA” 

• FOR PATIENTS WITH SYMPTOMATIC CHRONIC STABLE HF WITH LEFT VENTRICULAR EJECTION FRACTION ≤35

PERCENT, IN SINUS RHYTHM WITH A RESTING HEART RATE ≥70 BEATS PER MINUTE (BPM), AND WHO EITHER ARE

ON A MAXIMUM TOLERATED DOSE OF A BETA BLOCKER OR HAVE A CONTRAINDICATION TO BETA BLOCKER

USE, CONSIDER IVABRADINE

• “THE SHIFT TRIAL FOUND THAT IVABRADINE REDUCED A COMPOSITE OF CARDIOVASCULAR DEATH OR

HOSPITAL ADMISSION FOR WORSENING HF IN PATIENTS WITH HFREF AND THIS CLINICAL BENEFIT WAS

ASSOCIATED WITH REDUCTION IN HEART RATE.” 

• ADVERSE EFFECTS OF IVABRADINE INCLUDE SYMPTOMATIC BRADYCARDIA AND VISUAL SIDE-EFFECTS

(PHOSPHENES), HYPERTENSION, AND 15% INCREASE IN RELATIVE RISK FOR A FIB.



CRT

• CARDIAC RESYNCHRONIZATION THERAPY (CRT) = 

BIVENTRICULAR PACING = PACING OF THE RIGHT

VENTRICULAR APEX + LEFT VENTRICULAR LATERAL WALL

VIA A LEAD INSERTED THROUGH THE CORONARY SINUS

INTO A LATERAL CARDIAC VEIN

• IMPROVES EF, REDUCES SX, AND REDUCES MORTALITY

• PROLONGS DIASTOLE, DECREASES SEPTAL MOTION, 

REDUCES SEVERITY AND DURATION OF MR

Indicated in patients with an ejection fraction less than or equal to 35%, NYHA functional class II to 

IV heart failure symptoms despite guideline-directed medical therapy, sinus rhythm, and LBBB with 

a QRS complex of 150 ms or greater. Patients with no LBBB but a QRS complex of 150 ms or greater 

may derive a lesser benefit from CRT.

20-40% of HF pts eligible.  30% non-responders to CRT



CRT



IMPLANTED CARDIOVERTER-DEFIBRILLATORS

• IMPROVE SURVIVAL FOR BOTH PRIMARY AND SECONDARY PREVENTION OF ARRHYTHMIAS

• REC FOR PTS ON GDMT WITH EF </=35% + NYHA FUNCTIONAL CLASS II OR III

• PATIENTS WITH CLASS IV SYMPTOMS SHOULD ONLY UNDERGO ICD PLACEMENT IF THEY ARE CANDIDATES FOR

HEART TRANSPLANT OR LEFT VENTRICULAR ASSIST DEVICE (LVAD) PLACEMENT (OR EXPECTED TO LIVE >1 

YEAR)

• REMEMBER TO REASSESS BOTH EJECTION FRACTION AND SYMPTOMS AFTER GUIDELINE-DIRECTED MEDICAL

THERAPY (40 DAYS AFTER MYOCARDIAL INFARCTION, 3 MONTHS IN ALL OTHERS)



QUESTION #15  (MKSAP 114)

• A 72-YEAR-OLD WOMAN IS EVALUATED DURING A FOLLOW-UP VISIT. SHE HAS A 3-YEAR

HISTORY OF HEART FAILURE WITH A LEFT VENTRICULAR EJECTION FRACTION OF 25% AND NEW

YORK HEART ASSOCIATION FUNCTIONAL CLASS III SYMPTOMS. SHE HAS AN IMPLANTABLE

CARDIOVERTER-DEFIBRILLATOR. SHE REPORTS MANAGEABLE LIGHTHEADEDNESS WITH

STANDING. MEDICATIONS ARE LISINOPRIL, CARVEDILOL, AND SPIRONOLACTONE AT

MAXIMALLY TOLERATED DOSES.

• ON PHYSICAL EXAMINATION, THE PATIENT IS AFEBRILE, BLOOD PRESSURE IS 98/64 MM HG, 
AND PULSE RATE IS 68/MIN. THE ESTIMATED CENTRAL VENOUS PRESSURE IS 6 CM H2O. AN S3

IS PRESENT. THE LUNGS ARE CLEAR TO AUSCULTATION. THERE IS NO LOWER EXTREMITY EDEMA.

• WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE MANAGEMENT?



#15: E – CONTINUE CURRENT MEDS



ARNI (ANGIOTENSIN 

RECEPTOR-NEPRILYSIN

INHIBITOR) ENTRESTO

• VALSARTAN-SACUBITRIL = ANGIOTENSIN

RECEPTOR–NEPRILYSIN INHIBITOR

• NEPRILYSIN INHIBITOR PREVENTS THE BREAKDOWN

OF B-TYPE NATRIURETIC PEPTIDE, LEADING TO

ENHANCED DIURESIS, NATRIURESIS, AND

MYOCARDIAL RELAXATION

• REDUCE CARDIOVASCULAR DEATH OR HEART

FAILURE HOSPITALIZATION BY 20% IN
SYMPTOMATIC PATIENTS WITH HFREF

• MAJOR CAUSE OF WITHDRAWAL WAS

HYPOTENSION (AND THIS PATIENT IS ORTHOSTATIC, 
OTHERWISE IT WOULD BE OK) 

• ACE INHIBITORS SHOULD BE DISCONTINUED AT

LEAST 36 HOURS BEFORE INITIATING VALSARTAN-
SACUBITRIL

• PROBABLY OK TO START WHILE DECOMPENSATED

IN THE HOSPITAL



ARNI (ANGIOTENSIN RECEPTOR-NEPRILYSIN INHIBITOR) 

ENTRESTO



QUESTION #16  (MKSAP 90)

• A 76-YEAR-OLD WOMAN IS EVALUATED BEFORE DISCHARGE. SHE WAS DIAGNOSED WITH A

NON–ST-ELEVATION MYOCARDIAL INFARCTION 3 DAYS AGO. SHE DECLINED ANGIOGRAPHY, 

AND NUCLEAR STRESS TESTING REVEALED A SMALL LATERAL PERFUSION DEFECT AND NORMAL

LEFT VENTRICULAR EJECTION FRACTION. SHE HAS HAD NO FURTHER DISCOMFORT SINCE

ADMISSION. MEDICAL HISTORY IS SIGNIFICANT FOR HYPERLIPIDEMIA, HYPERTENSION, AND

TRANSIENT ISCHEMIC ATTACK. MEDICATIONS ARE LOW-DOSE ASPIRIN, RAMIPRIL, METOPROLOL, 

AND ATORVASTATIN.

• ON PHYSICAL EXAMINATION, VITAL SIGNS AND THE REMAINDER OF THE EXAMINATION ARE

UNREMARKABLE.

• IN ADDITION TO LOW-DOSE ASPIRIN, WHICH OF THE FOLLOWING IS THE OPTIMAL

ANTITHROMBOTIC REGIMEN FOR THIS PATIENT?



#16: B –

TICAGRELOR



P2Y12 INHIBITORS 

• IN THE PLATO TRIAL, THE COMBINATION OF LOW-DOSE ASPIRIN AND TICAGRELOR WAS

SUPERIOR TO ASPIRIN AND CLOPIDOGREL IN REDUCING THE INCIDENCE OF CARDIOVASCULAR

DEATH, MYOCARDIAL INFARCTION, AND STROKE FOLLOWING ACS (PCI AND MED MGMT.)

• PRASUGREL ONLY IN PATIENTS WITH ACS WHO UNDERGO PERCUTANEOUS CORONARY

INTERVENTION - NO MORE EFFECTIVE THAN CLOPIDOGREL, AND IT CARRIES A HIGHER RISK FOR

BLEEDING

• DYSPNEA IS A WELL-RECOGNIZED SIDE EFFECT OF TICAGRELOR IN 15-20%, ALTHOUGH ONLY

5% TO 7% REQUIRED CESSATION OF THE DRUG. IN MOST CASES, DYSPNEA IS SELF-LIMITED, BUT

IT OFTEN RESULTS IN ADDITIONAL TESTING.

• TICAGRELOR IS THE ONLY BID OPTION (AND IS STILL MORE EXPENSIVE)



WHO NEEDS DAPT? 

• BARE METAL STENT (BMS) IN-STENT RETHROMBOSIS RISK IS GREATEST IN THE FIRST DAYS TO

WEEKS AFTER IMPLANTATION. THUS, A MINIMUM DURATION OF DAPT FOR 1 MONTH IS

GENERALLY RECOMMENDED IN STABLE ISCHEMIC HEART DISEASE (SIHD) PATIENTS TREATED

WITH A BMS.

• THE RISK OF STENT THROMBOSIS IN SIHD PATIENTS TREATED WITH CURRENTLY USED DRUG

ELUTING STENTS (DES) IS GREATEST IN THE FIRST 3 TO 6 MONTHS AFTER IMPLANTATION. 

ACCORDINGLY, IN SIHD PATIENTS WITH NEWER GENERATION DES, THE RECOMMENDED

MINIMUM DURATION OF DAPT IS 6 MONTHS. THIS DIFFERS FROM PREVIOUS

RECOMMENDATIONS OF SIHD PATIENTS TREATED WITH FIRST-GENERATION DES WHERE THE

RECOMMENDED MINIMUM DURATION OF DAPT WAS 12 MONTHS. 

• MEDICAL MANAGEMENT = 12 MONTHS



QUESTION #17  (MKSAP 78)

• A 46-YEAR-OLD MAN IS EVALUATED IN THE HOSPITAL FOR A 6-WEEK HISTORY OF FATIGUE AND

WORSENING DYSPNEA. MEDICAL HISTORY IS SIGNIFICANT FOR A BICUSPID AORTIC VALVE. HE

TAKES NO MEDICATIONS.

• ON PHYSICAL EXAMINATION, TEMPERATURE IS 38.1 °C (100.6 °F), BLOOD PRESSURE IS

118/58 MM HG, PULSE RATE IS 92/MIN, AND RESPIRATION RATE IS 18/MIN. OXYGEN

SATURATION IS 98% BREATHING 2 L OF OXYGEN BY NASAL CANNULA. CARDIAC

EXAMINATION REVEALS A GRADE 2/6 DIASTOLIC MURMUR HEARD BEST AT THE LEFT LOWER

STERNAL BORDER. THERE ARE CRACKLES AT THE LUNG BASES BILATERALLY. CONJUNCTIVAL

HEMORRHAGE IS PRESENT IN THE LEFT EYE.

• LABORATORY STUDIES ARE NOTABLE FOR A LEUKOCYTE COUNT OF 15,000/ΜL (15 × 109/L). 
THREE SETS OF BLOOD CULTURES ARE POSITIVE FOR GRAM-POSITIVE COCCI.

• AN ELECTROCARDIOGRAM SHOWS SINUS RHYTHM, A PR INTERVAL OF 220 MS, AND QRS 
DURATION OF 100 MS.

• WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE DIAGNOSTIC TEST TO PERFORM NEXT?



#17: C –
TRANSESOPHAGEAL 
ECHOCARDIOGRAM



Copyrights apply 1 major and 3 minor!



INFECTIVE ENDOCARDITIS 

Roth spots

Osler nodes

Janeway lesions

Subconjunctival hemorrhage



INFECTIVE ENDOCARDITIS AND PERIVALVULAR 

ABSCESS

• PERIVALVULAR ABSCESS SHOULD BE SUSPECTED IN THE SETTING OF CONDUCTION

ABNORMALITIES ECG (ESPECIALLY PR PROLONGATION) AND/OR PERSISTENT BACTEREMIA OR

FEVER DESPITE APPROPRIATE ANTIMICROBIALS. 30-40% INCIDENCE – HIGHER IN AORTIC

VALVE LESIONS

• CAN CAUSE HEART BLOCK BY EXTENDING INTO CONDUCTION TISSUE, ESPECIALLY WITH AORTIC

VALVES WHEN THERE IS INVOLVEMENT OF THE VALVE RING BETWEEN THE RIGHT AND NON-

CORONARY CUSP WHERE THE PROXIMAL VENTRICULAR CONDUCTION SYSTEM RESIDES – CAN

ALSO CAUSE MI!

• 2X RISK OF EMBOLIZATION (64%) AND 10% HIGHER MORTALITY (23%)

• SENSITIVITY, SPECIFICITY, AND POSITIVE AND NEGATIVE PREDICTIVE VALUES OF TEE WERE 87, 

95, 91, AND 92 PERCENT, RESPECTIVELY. THE SENSITIVITY OF TTE WAS MUCH LOWER (28%), 
ALTHOUGH THE SPECIFICITY WAS 99 PERCENT. 



QUESTION #18  (MKSAP 72)

A 42-YEAR-OLD WOMAN IS EVALUATED FOR A 3-YEAR HISTORY OF PALPITATIONS AND FATIGUE. 

SHE REPORTS NO CHEST PAIN, DIZZINESS, NEAR-SYNCOPE, OR SYNCOPE. AN EXERCISE STRESS TEST

AND ECHOCARDIOGRAM WERE NORMAL WHEN SHE WAS EVALUATED FOR PALPITATIONS 1 YEAR

AGO. THERE IS NO FAMILY HISTORY OF SUDDEN CARDIAC DEATH OR HEART FAILURE. HER ONLY

MEDICATION IS METOPROLOL.

ON PHYSICAL EXAMINATION, VITAL SIGNS AND THE REMAINDER OF THE EXAMINATION ARE

UNREMARKABLE.

AN ELECTROCARDIOGRAM IS SHOWN. AMBULATORY 24-HOUR ELECTROCARDIOGRAPHIC

MONITORING SHOWS FREQUENT MONOMORPHIC PREMATURE VENTRICULAR CONTRACTIONS

(22% OF ALL BEATS) AND FREQUENT VENTRICULAR BIGEMINY. AN ECHOCARDIOGRAM OBTAINED

1 WEEK AGO SHOWED MILD TO MODERATE GLOBAL DECREASED LEFT VENTRICULAR FUNCTION

WITH A LEFT VENTRICULAR EJECTION FRACTION OF 45%.

WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE MANAGEMENT?



#18: D –

CATHETER 

ABLATION OF 

PVCS



PVCS

COMMON IN: 

• HYPERTENSION

• LVH

• MI

• STRUCTURAL HEART DISEASE

IF NO HIGH RISK FEATURES, NO

TREATMENT NECESSARY.

HIGH RISK FEATURES:

• SYNCOPE

• FHX OF SUDDEN CARDIAC DEATH

• STRUCTURAL HEART DISEASE

TREATMENT OF PVCS:

1) FIRST LINE: BETA-BLOCKER OR CCB 
(ONLY TREAT SYMPTOMS, NO PROVEN

MORTALITY BENEFIT)

2) CLASS IC ANTIARRHYTHMICS:

• FLECAINIDE

• PROPAFENONE

• (CONTRAINDICATED IN CAD, 
INCREASES MORTALITY)

• AMIODARONE

WORKING UP PALPITATIONS:

1) EKG

2) 24-48 HR AMBULATORY EKG

• IF >10,000 IN 24 HOURS OR >10% 
OF BEATS:

• EXERCISE STRESS TEST

• ECHO

INDICATIONS FOR CATHETER ABLATION:

• PERSISTENT SYMPTOMS

DESPITE MEDICAL THERAPY

• LV DYSFUNCTION



QUESTION #19  (MKSAP 92)

• A 35-YEAR-OLD WOMAN IS EVALUATED FOR EXERTIONAL DYSPNEA OF 6 MONTHS' DURATION. 

SHE REPORTS NO OTHER SYMPTOMS. MEDICAL HISTORY IS UNREMARKABLE, AND SHE TAKES NO

MEDICATIONS.

• ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. OXYGEN SATURATION IS 96% 
BREATHING AMBIENT AIR. THE ESTIMATED CENTRAL VENOUS PRESSURE IS ELEVATED. APICAL

IMPULSE IS NORMAL; A PARASTERNAL IMPULSE IS NOTED AT THE LEFT STERNAL BORDER. A SOFT

SYSTOLIC MURMUR IS HEARD AT THE SECOND LEFT INTERCOSTAL SPACE, AND A DIASTOLIC

FLOW RUMBLE IS HEARD AT THE LEFT STERNAL BORDER. FIXED SPLITTING OF THE S2 IS NOTED

THROUGHOUT THE CARDIAC CYCLE. THE REMAINDER OF THE PHYSICAL EXAMINATION IS

NORMAL.

• AN ELECTROCARDIOGRAM DEMONSTRATES RIGHT AXIS DEVIATION AND INCOMPLETE RIGHT

BUNDLE BRANCH BLOCK.

• WHICH OF THE FOLLOWING IS THE MOST LIKELY DIAGNOSIS?



#19 - A: 

ATRIAL SEPTAL 

DEFECT



ATRIAL SEPTAL DEFECT

Sinus venosus

Ostium secundum
Ostium primum

Coronary sinus

Exam findings common to all:

-Parasternal impulse

-Fixed split S2

-Pulmonary outflow murmur

Ostium secundum (75%)

• Incomplete RBBB

• RA enlargement

• Right axis deviation

Ostium primum (15-20%)

• Left axis deviation

• First degree AV block

Sinus venosus (5-10%)

• Abnormal P axis



INDICATION TO CLOSE AN ASD

RIGHT-SIDED CARDIAC CHAMBER ENLARGEMENT

SYMPTOMATIC (DYSPNEA OR ORTHODEOXIA-PLATYPNEA SYNDROME)

PRIOR TO PACEMAKER PLACEMENT (INCREASED RISK OF THROMBI)

PERCUTANEOUS CLOSURE FOR SMALL ISOLATED OSTIUM SECUNDUM ASD ONLY.

ALL OTHERS GET SURGICAL CLOSURE



QUESTION #20  (MKSAP 67)

• A 24-YEAR-OLD WOMAN UNDERGOES ROUTINE EVALUATION. SHE HAS NOT SEEN A PHYSICIAN

RECENTLY BUT REPORTS NO SYMPTOMS. SHE WAS DIAGNOSED WITH A VENTRICULAR SEPTAL

DEFECT AT AGE 7 MONTHS. REGULAR EVALUATION WAS PERFORMED DURING CHILDHOOD. 

MEDICAL HISTORY IS OTHERWISE NONCONTRIBUTORY, AND SHE TAKES NO MEDICATIONS.

• ON PHYSICAL EXAMINATION, VITAL SIGNS ARE NORMAL. THE JUGULAR VENOUS PRESSURE AND

APICAL IMPULSE ARE NORMAL. NO PARASTERNAL IMPULSE IS NOTED. THE S1 AND S2 ARE

MASKED BY A LOUD HOLOSYSTOLIC MURMUR NOTED AT THE LEFT LOWER STERNAL BORDER. THE

REMAINDER OF THE EXAMINATION IS UNREMARKABLE.

• AN ELECTROCARDIOGRAM AND CHEST RADIOGRAPH ARE NORMAL. A TRANSTHORACIC

ECHOCARDIOGRAM DEMONSTRATES A MEMBRANOUS VENTRICULAR SEPTAL DEFECT WITH A

SMALL LEFT-TO-RIGHT SHUNT. THE LEFT VENTRICULAR SIZE AND FUNCTION ARE NORMAL, WITH

AN EJECTION FRACTION OF 60%. THE RIGHT HEART CHAMBERS AND VALVE FUNCTION ARE

NORMAL. THE ESTIMATED PULMONARY ARTERY PRESSURE IS NORMAL.

• WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE MANAGEMENT?



20 - D: FOLLOW 

UP IN 3-5 YEARS



VENTRICULAR SEPTAL DEFECTS

PERIMEMBRANOUS (80%)

SUBPULMONARY (6%)

• MORE COMMON IN ASIANS

• ASSOCIATED WITH AORTIC

REGURGITATION

MUSCULAR (10%)

• OFTEN CLOSE SPONTANEOUSLY

INLET (4%)

• COMMON IN DOWN SYNDROME

Perimembranous

Subpulmonary

Muscular

Inlet

Holosytolic

murmur



INDICATIONS FOR CLOSURE

• QP:QS RATIO >2.0  (ECHOCARDIOGRAM FINDINGS)

AND 

• EVIDENCE OF LV OVERLOAD OR HISTORY OF ENDOCARDITIS

• OTHERWISE, PERIODIC CLINICAL RE-EVALUATION

• DO NOT CLOSE VSDS WITH R-->L SHUNT OR PULMONARY HYPERTENSION (EISENMENGER

SYNDROME). THIS REDUCES CARDIAC OUTPUT. 



THE END


