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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. S, IS SOFT; THE
AORTIC COMPONENT OF S, IS DIMINISHED. THERE IS NO S5 OR S,. 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/MQ).
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 CM?2 (CONSISTENT WITH SEVERE STENOSIS).

*  WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE NEXT STEP IN MANAGEMENT?
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SEVERE AORTIC STENOSIS

Normal valves &

» CAN BE CONGENITAL (BICUSPID VALVE) OR ACQUIRED —

AGING, RADIATION, OR RHEUMATIC (ALMOST ALWAYS WITH
Blcuspld valves mav i - MITRAL INVOLVEMENT) TYPICALLY PROGRESSES WITH A
DECREASE IN THE AORTIC VALVE AREA OF APPROXIMATELY
0.12 CM?2 PER YEAR

.96

*  ASYMPTOMATIC PATIENTS WITH SEVERE AORTIC STENOSIS,
/5% WILL DIE OR DEVELOP SYMPTOMS WITHIN 5 YEARS.

e 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 CM?) AND EITHER HIGH PEAK VELOCITY (>4 M/S) OR
HIGH MEAN GRADIENT (>40 MM HG).

e 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 DS?Z

*  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!

Factors Considered

Lesion Severity

Frequency of Evaluation

Aortic Stenosis

Stenosis severity; rate of progression; LV systolic
function; ascending aorta dilation if associated with
bicuspid aortic valve

[Asymptomatic]

At risk (V2 <2 M/s)

Mild (V5 2.0-2.9 m/s or mean gradient <20 mm
Hg)

Moderate (V5 3.0-3.9 m/s or mean gradient
20-39 mm Hg)

Severe (V,,ax =24 m/s or mean gradient 240 mm
Hg, AVA <1.0 cm?)

Very severe (V.. =5 m/s or mean gradient =60
mm Hg)

Clinical evaluation yearly; echo every 3-5y

Clinical evaluation yearly; echo every 1-2 y

Clinical evaluation yearly; echo every 6-12
mo

Clinical evaluation yearly; echo every 6-12
mo




Summary of recommendations for AS: Timing of intervention

Class of Level of
recommendation evidence

Recommendations

AVR is recommended for symptomatic patients with severe I B
high-gradient AS who have symptoms by history or on
exercise testing (stage D1)

AVR is recommended for asymptomatic patients with
severe AS (stage C2) and LVEF <50%

AVR is indicated for patients with severe AS (stage C or D)
when undergoing other cardiac surgery

AVR is reasonable for asymptomatic patients with very
severe AS (stage C1, aortic velocity =5.0 m/s) and low
surgical risk

AVR is reasonable in asymptomatic patients (stage C1)
with severe AS and decreased exercise tolerance or an
exercise fall in BP

AVR is reasonable in symptomatic patients with low-
flow/low-gradient severe AS with reduced LVEF (stage D2)
with a low-dose dobutamine stress study that shows an
aortic velocity =4.0 m/s (or mean pressure gradient =40
mmHg) with a valve area =1.0 cm? at any dobutamine
dose

AVR is reasonable in symptomatic patients who have low-
flow/low-gradient severe AS (stage D3) who are
normotensive and have an LVEF =50% if clinical,
hemodynamic, and anatomic data support valve
obstruction as the most likely cause of symptoms

AVR is reasonable for patients with moderate AS (stage B)
(aortic velocity 3.0 to 3.9 m/s) who are undergoing other
cardiac surgery

AVE may be considered for asymptomatic patients with
severe AS (stage C1) and rapid disease progression and
Copyrights apply low surgical risk




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?
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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?¢

(TYPICALLY, DYSPNEA OR ANGINA)
LV DYSFUNCTION
ALREADY UNDERGOING OTHER CARDIAC SURGERY

REASONABLE IN SIGNIFICANT LV DILATATION (END-SYSTOLIC DIAMETER >50 MM OR INDEXED END-
SYSTOLIC DIMENSION >50 MM/M?2)

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



Copyrights apply

Natural history of chronic aortic regurgitation
mostly based upon data from nine series with a
total of 593 patients followed for a mean of 6.6

years

Asymptomatic patients with normal left ventricular
(LV) systolic function

Progression to symptoms and/or LV
dysfunction

Progression to symptoms, LV dysfunction, or death

According to LY end-systolic dimension

| =50 mm percentyear
| 40 to 50 mm 5 percent/vear

<40 mm ercent/year

Progression to asymptomatic LV
dysfunction

Sudden death

Asymptomatic patients with LV systolic dysfunction

Progression to cardiac symptoms More than 25
percent/year

Sympitomatic patients

Mortality rate More than 10
percent/year

——

.-



Aortic Regurgitation

Regurgitation severity; rate of progression; LV ejection Mild (VC <0.3 cm, ERO <0.10 cm?, RV <30 Clinical evaluation yearly; echo every 3-5y
fraction; LV chamber size; ascending aorta dilation if mL/beat, RF <30%); normal EF
bicuspid aortic valve

Moderate (VC 0.3-0.6 cm, ERO 0.10-0.29 cm?, RV Clinical evaluation yearly; echo every 1-2 y
30-59 mL/beat, RF 30%-49%)

Severe (VC >0.6 cm, ERO >0.3 cm?, RV =60
mL/beat, RF >50%)

EF =50%; LVESD <50 mm Clinical evaluation every 6-12 mo; echo
every 6-12 mo, more frequently for
dilating LV

EF <50%; LVESD >50 mm Clinical evaluation every 6-12 mo; echo
every 6-12 mo, more frequently for
dilating LV

ERO = effective regurgitant orifice; MVA = mitral valve area; PASP = pulmonary artery systolic
pressure; RF = regurgitant fraction; RV = regurgitant volume; VC = vena contracta width; V4 =

Max

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 H,O. 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 S, 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?
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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 S 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 H,O. 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?
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"Yes! That was very loud Sir, but
| said | wanted to hear your HEART!™

S
TRANSTHORACIC
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HEART MURMURS

* TRANSTHORACIC ECHOCARDIOGRAPHY IS INDICATED FOR:

e SYSTOLIC MURMURS GRADE 3/6 OR HIGHER
e |ATE OR HOLOSYSTOLIC MURMURS

* DIASTOLIC OR CONTINUOUS MURMURS

High value reminder: don't spend
money on benign findings!

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

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

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.

e [y

1 “The slightest possible murmur”. Frequently overlooked.
Slight murmur. Should not be missed under optimal conditions.

Moderate murmur. No palpable thrill.

Loud murmur with a palpable thrill.
Very loud murmur with an easily palpable thrill.

Extremely loud murmur. Can be heard with the stethoscope not even touching
the chest wall. Extremely rare.




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.

Aortic area
Ejection-lype murmur
» Aortic slenosis

* Flow murmur

Pansystolic murmur
* Tricuspid regurgitation

Tricuspid area \
* Ventricular septal defect |

Mid-to-fate diastolic ’
murmur (
* Tricuspid stenosis
* Atrial seplal defect

Pulmonic area
Ejection-type murmur
* Pulmonic stenosis

* Flow murmur

N

Laﬂ sternal border
Earfy diastolic murmur

ﬁ'_‘h——.\ = Aortic regurgitation

* Pulmonic regurgitation

Mitral area

Pansystolic murmur

* Mitral regurgitation
Mid-to-late diastolic murmur
* Mitral stenosis

Supenor
Vena Cava

Pulmonic
Valve

Right
Atrium

Pulmonary
Artery

Pulmonary
Veins

Left Atrium

Tricuspid
Value

Inferior
Vena Cava

Right Ventricle

Acortic Value

Mitral Value

Left
Ventricle




HEART MURMURS

: 2nd  3rd Atrial
]

A—pp— My

Normal
A. Presystolic murmur of mitral or fricuspid stenosis.

B. Holosystolic (pansystolic) murmur of mitral or tricuspid
regurgitation or of ventricular septal defect. Radiates to axilla.

: . : . 2R . Mitral regurgitation
C. Aorfic ejection (stenosis) murmur beginning with an

ejection click and fading before the second heart sound. D mh—m.mwmww—

Aortic regurgitation

|
|
|
|
I
|
|
I Aortic stenosis
|
]
|
|
|
|
I
|

1
D. Systolic murmur in pulmonic stenosis spilling through the i i
aortfic second sound, pulmonic valve closure being delayed. E m‘“‘*":*'—w'__““"“"‘""'m
I y  Mitral stenosis
E. Aortic or pulmonary (regurg) diastolic murmur. : '

Patent ductus

S . | | I
F. Continuous murmur of patent ductus arteriosus. | ! | _
~ : : arternosus
I
|

| Diastole : Systole Diastole

Phonocardiograms from normal
and abnormal heart sounds




Effects of physiologic maneuvers on heart murmurs

Right-sided murmurs (2g, tricuspid regurgitation) increase with inspiration due
to increased venous return to the right heart.

Abrupt standing

Most murmurs diminish in intensity with standing due to reduced venous return
to the heart and subsequently r d right and lefl icul i ic
es. In contrast, the murmur of hypertrophic
er, and the murmur of mitral valve prolapse lengtl
intensified.

Squatting

Most murmurs become louder with squatting (or passive leg raising). In

regurgitation be , the murmur may increase in intensity with
squatting due to increase in afterload.

Valsalva maneuver

Most murmurs dec in intensity during the Valsalva maneuver. Two
C ic murmur of hypertrophic cardiomyopathy, which
tolic murmur of mitral valve prolapse, which

becomes longer and often louder.

Sustained hand grip

Hand grip (sustained for 20 to 20 seconds) is most useful in differentiating the

while the murmur of mitral regurgitation increases.

Postextrasystolic potentiation

ation), the murmur of aortic st
olic murmur in
in the former and de r remains
1 does not usually

- may increase with standing or Valsalva
maneuver; both decrease venous return, which
decreases left ventricular chamber size and
increases the degree of obstruction.

- The click and murmur may move earlier in
systole and increase in intensity as left ventricular
volume decreases (standing or Valsalva maneuver).

- increases in the next beat due to increased left
ventricular volume
- increase with handgrip because
of increased peripheral resistance
- increase during inspiration due to
iIncreased venous retfurn.

A fixed split of S, (present during inspirafion 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 S, (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 qortic 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 S; AND NORMAL S, 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?



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 <SMG 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



Weeks of Gestation

Recommended Regimen

Venous Thromboembolism

Mechanical Valve Prosthesis

Weeks 6-12

Weeks 13-37

Weeks 37 to term

Atrial Fibrillation

. . . Weeks 6-12
Warfarin (if dose to attain INR 2-3 is <5 mg) e

UFH (IV or SQ; aPTT 2 x control)

Weight-based LMWH

UFH (SQ; aPTT 2 x control)
Weight-based LMWH

Warfarin (INR 2-3) Weeks 13-37

UFH (IV; aPTT 2 x control) Weeks 37 to term

Warfarin dose <5 mg for therapeutic INR
Continue warfarin (class lla recommendation)
UFH: IV; aPTT 2 x control (class llb recommendation)
Anti—factor Xa adjusted LMWH (class 1lb recommendation)
Warfarin dose >5 mg for therapeutic INR
UFH: IV; aPTT 2 = control (class lla recommendation)

Anti—factor Xa adjusted LMWH (class lla recommendation)

Warfarin (therapeutic INR)

UFH (IV; aPTT 2 x control)

Weeks 6-12

Weeks 13-37

Weeks 37 to term

Warfarin (if dose to attain INR 2-3 is £5 mg)

UFH (IV or SQ; aPTT 2 x control)

Weight-based LMWH

UFH (5Q; aPTT 2 x control)
Weight-based LMWH

Warfarin (INR 2-3)

UFH (IV; aPTT 2 x control)




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 Ill 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 | 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¢
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SELECTING A STRESS TEST IN INTERMEDIATE RISK PTS

Exercise EKG

Adenosine/ Nuclear imaging
Ragadenosine

Dobutamine Echocardiogram




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.



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 PAINZ
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CLAUDICATION
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PAD Is A CAD RISK EQUIVALENT!! N e

RFS: SMOKING (CURRENT OR PAST), DM, AND AGE.
WOMEN LIVE LONGER SO HIGHER INCIDENCE —

10% AT AGE 70
 SCREENING ABI:;

| blood fiow

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
N 1o |SNONGIRINONN

(4) KNOWN ATHEROSCLEROTIC DISEASE IN ANOTHER VASCULAR BED (CORONARY, CAROTID, SUBCLAVIAN,
RENAL, OR MESENTERIC ARTERY STENOSIS, OR ABDOMINAL AORTIC ANEURYSM)



ABIl Value Interpretation Recommendation

C LA U B] CAT' O N - ABI Greater Calcification / Vessel Refer to vascular

than 14 Hardening specialist

HOW TO CHECK ABI:;
SENSITIVITY AND SPECIFICITY APPROACHING 920%.

REST FOR 10 MINUTES SUPINE, MEASURE BOTH ARMS
AND IN BOTH LEGS AT THE DORSALIS PEDIS AND Acceptable
POSTERIOR TIBIAL

THE HIGHER ANKLE PRESSURE IN EACH LEG IS DIVIDED BY
THE HIGHER BRACHIAL ARTERY PRESSURE. HEALTHY
RATIO = |

Some Arterial Disease Treat risk factors

Moderate Arterial Refer to vascular

EXERCISE ABI IF RESULTS NORMAL BUT YOUR SUSPICION ; .
Disease specialist

REMAINS HIGH: ABNL = A POST-EXERCISE ANKLE
PRESSURE DECREASE OF MORE THAN 30 MM HG OR A

POSTEXERCISE AB| DECREASE OF MORE THAN 20% Less Severe Arterial Refer to vascular
then 0.5 Disease specialist

TOE ABI FOR ABI >1.4 PER THE TEST WRITERS...




CLAUDICATION - TREATMENT

* MANAGE DM, HTN, AND SMOKING
e START AT LEAST ONE ANTIPLATELET AGENT — USUALLY ASPIRIN
e 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



CLAUDICATION - TREATMENT

CONFERENCE COVERAGE

Cilostazol plus aspirin or
clopidogrel reduces the
risk of recurrent stroke

Publish date: February 7, 2019
Author(s): Erik Greb; MDedge News

REPORTING FROM ISC

HONOLULU — A combination of cilostazol and aspirin or
clopidogrel reduces the risk of recurrent ischemic stroke,
compared with aspirin or clopidogrel alone, among patients
at high risk for recurrent stroke. The combination also entails
a similar risk of major bleeding, compared with aspirin and

clopidogrel alone, according to results from the Cilostazol

recruiting patients. They enrolled 1,884 and randomized

1,879 of an anticipated 4,000 patients. At randomization,

41% in the dual-therapy group received aspirin and 59%

clopidogrel, and in the monotherapy group, 40% received
aspirin and 60% clopidogrel. Baseline characteristics were
similar between the treatment groups. The population’s mean

age was 70. Approximately 30% of patients were women.

During a median follow-up period of 17 months, ischemic
stroke recurred in 29 of 932 patients receiving dual therapy
including cilostazol for an annual rate of 2.2% and in 64 of
947 patients receiving monotherapy for an annual rate of
4.5% (hazard ratio, 0.49; 95% confidence interval, 0.31-0.76;
P = .001). Severe or life-threatening bleeding occurred in 8
patients (0.6% per year) receiving dual therapy and 13
patients (0.9% per year) receiving monotherapy (HR, 0.66;

95% CI, 0.27-1.60; P = .354).




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 S5 IS PRESENT. THE LUNGS ARE CLEAR TO
AUSCULTATION.

LABORATORY STUDIES ARE SIGNIFICANT FOR A SERUM TROPONIN | LEVEL OF 5.2 NG/ML (5.2
MG/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?
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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 M

e 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

- 1ERERES
ABRYE

(octopus trap
in Japanese)

Calm, happy

Tako-tsubo §|  octopus

Jeaveit
in there !



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 / 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?
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MONITORING AAA

Annual Rupture Risk of Abdominal Aortic Aneurysm by Diameter

Aneurysm Diameter

<4.0cm

4.0-4.9 cm

5.0-5.9 cm

6.0-6.9 cm

7.0-7.9 cm

=8.0cm

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 1o 3 year

4.1 to 5.4cm, = every 6
to 12 months

5.5 =repair (5in
females)

20%-40%

30%-50%



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.

e 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!!

* I[N 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 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 1S 36.8 °C (98.2 °F), BLOOD PRESSURE IS
1/73/99 MM HG, AND PULSE RATE IS 20/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?
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Classification of aortic dissection

Aortic Dissections

Stanford classification

In the DeBakey classification of aortic dissection:
s Type I involves the ascending aorta, arch, and descending thoracic aorta and
Wosl Typa Iiia Type IIIb may progress to involve the abdominal aorta.
DeBakey classification m Type II is confined to the ascending aorta.
| | s Type IlIa involves the descending thoracic aorta distal to the left subclavian
artery and proximal to the celiac artery.
m Type IlIb dissection involves the thoracic and abdominal acrta distal to the left
subclavian artery.
In the Stanford classification of aortic dissection:
s Type A involves the ascending aorta and may progress to involve the arch and
thoracoabdominal aorta.
s Type B involves the descending thoracic or thoracoabdominal aorta distal to the
left subclavian artery without involvement of ascending aorta.

Copyrights apply




AORTIC DISSECTION MGMT. - STANDING AT BEDSIDE

Acute aortic dissection: Rapid overview

Treatment of acute aortic d ction depends on the type/location. Aortic dissection involving the ascending aorta is a cardiac surgical
emergency. Aortic dissection limited to the descending thoracic and/or the abdominal aorta can often be managed medically, unle
evidence of end-organ ischemia, progression, or rupture.

Clinical features and evaluation

Acute onset of severe, sharp, or knife-like pain in the anterior chest, with radiation to the neck, back, or abdomen. Pain may be migratory.
Assess risk factors for TAAD™,

ain blood pressure in both arms.

- Auscultate for diastolic cardiac murmur of aortic regurgitation; assess for tamponade (muffl sounds, jugular venous distention, pulsus
paradoxus).

Palpate carotid, subclavian, and femoral puls note any significant differen jeen sides. Obt

| Evaluate for signs of ischemic stroke, spinal cord ischemia, ischemic neuropathy, hypoxic encephalopathy.

Findings suggesting involvement of the ascending aorta include back pain, anterior chest pain, hemodynamic instability, diastolic cardiac murmur,
tamponade, syn :e (persistent or transient®; right hemispheric stroke is mo

ommaon, but bilateral can r), Horner syndrome (typically
partial with ptosi

: or absent carotid or subclavian pulse, upper extremity pain/paresthesia/motor deficit.

Findings suggesting involvement of the descending aorta include back pain, chest pain, abdominal pain, weak or absent femoral pulses, lower
extremity pain/paresthesia/motor deficit, acute paraplegia.

Findings on initial studies —

Obtain ECG. Look for signs of ACS; extension of type A dissection to coronary ostia can cau

se coronary ischemia (right coronary artery most
commonly affected).

Obtain D-dimer, CBC, basic electrolytes, LOH, cardiac markers, coagulation parameters, and type and cross

match. D-dimer <500
likely to be aortic di ckion.

hest radiograph: Widened mediastinum and/or unexplained pleural effusion are consistent with dissection, particularly if unilateral.

Copyrights apply



AORTIC DISSECTION MGMT. —= WHAT TO ORDER

Copyrights apply

Vascular imaging

For hemodynamically stable patient without suspicion for ascending aortic involvement: Obtain thoracic CT angiography or MR angiography,
depending upon resources and speed of acguisition. Dissection is confirmed by presence of intimal flap separating true and false lumen. If
these are not readily available or there is a contraindication, obtain transesophageal echocardiogram.

For hemodynamically unstable patient or for strong suspicion of ascending aortic involvement: Obtain transesophageal echocardiogram. If not
immediately available, obtain CT angicgraphy. Transthoracic echocardiography may be useful for identifying complications of ascending aortic
dissection (eg, aortic valve regurgitation, hemopericardium, inferior ischemia) but is not sensitive for identification of dissection.

Management

Place two large bore IVs; monitor heart rate and blood pressure continuously, preferably using an arterial line.

Control heart rate and blood pressure?, Maintain heart rate <60 BPM and systolic blood pressure between 100 and 120 mmHg.

Administer esmolol (250 to 500 mcg/kag IV loading dose, then infuse at 25 to 50 meg/kg/minute; titrate to maximum dose of 300 meag/kg/minute)
or labetalol (20 mg IV initially, followed by either 20 to 80 mg IV boluses every 10 minutes to a maximal dose of 300 mg, or an infusion of 0.5 to 2
ma/minute IV). If beta blockers are not tolerated, alternatives are verapamil or diltiazem.

Once heart rate is consistently <60 BPM, give vasodilator therapy. IF the systolic blood pressure remains above 120 mmHg, initiate nitroprusside
infusion {0.25 to 0.5 mea/kg/minute titrated to @ maximum of 10 meg/ka/minute) or nicardipine infusion (2.5 to 5 ma/hour titrated to a maximum of 15
mag/hour). Vasodilator therapy (eq, nitroprusside, nicardipine) should not be used without first controlling heart rate with beta blockade.

Give IV opiocids for analgesia (eqg, fentanyl).

Place Foley catheter for assessment of urine output and kidney perfusion. /

Surgical consultation \]

Obtain immediate surgical consultation (cardiothoracic surgery, vascular surgery) as soon as the diagnosis is strongly suspected (particularly
for involvement of the ascending aorta) or confirmed.

Aortic dissection involving the ascending aorta is a cardiac surgical emergency. Transesophageal echocardiography should be routinely

performed in the operating room to assess aortic valve function, left ventricular function, aortic root and ascending aortic diameter, and
evidence of hemopericardium/tamponade.

Aortic dissection invalving only the descending thoracic aorta or abdominal acrta and with evidence of malperfusion is treated with urgent aortic stent-
grafting or surgery.

Aortic dissection invaolving only the descending thoracic acrta or abdominal acrta without evidence for ischemia is admitted to the ICU for medical
management of hemodynamics and serial acrtic imaging.

If appropriate surgical services® are not available, initiate emergent transfer to nearest available cardiovascular center.




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 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, TrRIG 200

WHICH OF THE FOLLOWING RISK FACTORS MOST INCREASES THIS PATIENT'S RISK FOR
CARDIOVASCULAR DISEASE?
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"You know, if I do give you a heart, you'll
have to start watching your cholesterol.”




Risk factor®

Risk factor -

Risk factor +

Men

High risk age

Family history of cardiovascular diseases
Smoking

Hypertension

Diabetes Mellitus

High total cholesterol

Low HDL cholesterol

42 (3.2-5.4)
11.4 (10.2-12.9)
10.4 (8.9-12.2)
8.8 (7.6-10.1)
9.6 (8.4-10.9)
9.7 (8.5-11.1)
10.9 (9.0-13.3)

19.5 (17.3-22.0)
14.5 (11.1-18.9)
13.7 (11.7-15.9)
23.2 (19.6-27.5)
31.4 (25.5-38.7)
19.5 (16.2-23.4)
12.4 (10.8-14.1)

Women
High risk age 3.3 (2.7-4.0) 16.4 (13.9-19.3)
Family history of cardiovascular diseases 5.6 (4.9-6.6) 10.2 (8.0-12.9)
Smoking 6.3 (5.5-7.2) 8.5 (5.5-13.2)
Hypertension 34 (2.8-4.2) 14.9 (12.6-17.5)
Diabetes Mellitus 4.0 (3.4-4.8) 229 (18.9-27.6)
High total cholesterol 3.8 (3.1-4.7) 11.9 (10.1-14.0)
(

Low HDL cholesterol 6.2 (5.2-7.3) 6.9 (5.7-8.5)

? Incidence density per 1000 person-years among participants with at least one year of follow-up (2889 men and 3803 women).
b Definition of risk factors is according to the Adult Treatment Panel IlI.
“ Based on Log Rank test for equality of event free survival between groups.

doi:10. 1371{40urnal .pone.0105804.t002
||Laenparsa with 1ne
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CVD RISK FACTORS

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

e 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?
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INDICATIONS FOR CABG

*  ®|N PATIENTS WITH SINGLE-VESSEL DISEASE, WE USUALLY PERFORM PCIl WITH DRUG-ELUTING
STENTS.

*  @|N PATIENTS WITH TWO-VESSEL DISEASE INVOLVING THE RIGHT AND CIRCUMFLEX CORONARY
ARTERIES, WE USUALLY PERFORM PCIl 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.

 oFOR PATIENTS WITH THREE-VESSEL DISEASE, WE PREFER CABG. FOR THESE INDIVIDUALS WITH
A LOW SYNTAX SCORE AND NO DIABETES, PCI IS REASONABLE.

 oFOR 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



Table 1: Factors Affecting Lesion Scoring in the
SYNTAX Score

SYNTAX SCORING

« SYNTAX score is purely

an anatomic score of the o

non-visualized segment

extent of CAD (>50%) in a pt

< and =1.5 mm

« Each lesion Is assigned a

numerical number and then
sum of all lesions score

for a patient is

calculated to come up
with the final numerical

SYNTAX score
Severe tort
Length =20 mm
. pt are dl“dw in 3 groups: Heavy calcification

Thrombus
Low <22 'Diffuse disease’ ment number




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.

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

NORMAL S], A MECHANICAL 52, AND NO MURMURS. THE REMAINDER OF THE PHYSICAL
EXAMINATION IS NORMAL.

* WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE ANTITHROMBOTIC THERAPY¢
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“To prevent a heart attack, take one aspirin
every day. Take it out for a run, then take it
to the gym, then take it for a bike ride...”




AC FOR VALVES: MECHANICAL GUIDELINES

Table 1: ACCP Recommendations for Antithrombotic Therapy in Patients With
Mechanical Heart Valves'?

Table 2: ACC/AHA Recommendations for Antithrombotic Therapy in Patients With
Mechanical Heart Valves'>

VKA Therapy

e VKA therapy is recommended over no VKA therapy for long-term management (Grade
1B recommendation)

e With mechanical aortic valve, VKA therapy with a target INR of 2.5 (range 2.0 to 3.0) is
recommended (Grade 1B recommendation)

VKA Therapy

¢ With mechanical aortic valve, VKA therapy with a target INR of 2.5 if no risk factors
(atrial fibrillation, prior thromboembolism, left ventricular dysfunction, or
hypercoagulable state) are present (Class | recommendation; Level of evidence: B)

® VKA therapy with a target INR of 3.0 after:

¢ With mechanical mitral valve, VKA therapy with a target INR of 3.0 (range 2.5 to 3.5) is
recommended (Grade 2C recommendation)

© Mechanical aortic valve replacement if risk factors are present (Class /
recommendation; Level of evidence: B)

e With mechanical valves in both the aortic and mitral position, a target INR of 3.0
(range 2.5 to 3.5) is recommended (Grade 2C recommendation)

o Mechanical aortic valve replacement with Starr-Edwards or disc valves other
than Medtronic Hall if no risk factors are present (Class | recommendation; Level
of evidence: B)

Antiplatelet Therapy

© Mechanical mitral valve replacement with any type of valve (Class /
recommendation, (Level of evidence: B)

e With mechanical mitral or aortic valve at low risk of bleeding, an antiplatelet agent
such as low-dose aspirin (50 to 100 mg/day) is recommended in addition to long-term
VKA therapy (Grade 1B recommendation)

Antiplatelet Therapy

® At a dose of 75 to 100 mg/day in addition to warfarin in all patients with mechanical
valves (Class | recommendation; Level of evidence: A)




AC FOR VALVE, BIOPROSTHETIC

Table 3: ACCP Recommendations for Antithrombotic Therapy in Patients With

Bioprosthetic Heart Valves'?
Table 4: ACC/AHA Recommendations for Antithrombotic Therapy in Patients With
Bioprosthetic Heart Valves'3

VKA Therapy
VKA Therapy with target INR of 2.5 (range 2.0 to 3.0):

* VKA therapy with a target INR of 2.5 (range 2.0 to 3.0) is Suggesmd over no VKA e For the first 3 months after bioprosthetic aortic valve replacement (Class I1b
therapy for the first three months after bioprosthetic mitral valve replacement recommendation; Level of evidence B)
therapy (Grade 2C recommendation)

® For the first 3 months after bioprosthetic mitral valve replacement (Class lla
recommendation; Level of evidence C)

Antiplatelet Therapy

Antiplatelet Therapy

e Aspirin (50 to 100 mg/day) is suggested over VKA therapy for the first three months
after bioprosthetic aortic valve replacement in patients who are in sinus rhythm and » After bioprosthetic aortic or mitral valve replacement at a dose of 75 to 100 mg/day
L . . (Class lla recommendation; Level of evidence: B)
have no other indication for VKA therapy (Grade 2C recommendation)

e Aspirin is suggested over no aspirin therapy after the first three months following
bioprosthetic valve replacement in patient in sinus rhythm (Grade 2C recommendation)

® Aspirin (50 to 100 mg/day) plus clopidogrel (75 mg/day) is suggested over VKA therapy
for the first three months after transcatheter aortic bioprosthetic valve replacement
(Grade 2C recommendation)




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 ? CM H,O. A PARADOXICAL SPLIT S, AND AN S5 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?






HEART FAILURE GUIDELINES

GUIDELINE-DIRECTED MEDICAL THERAPY
FOR HEART FAILURE INCLUDES TREATMENT
WITH AN ACE INHIBITOR, B-BLOCKER
(SPECIFICALLY, METOPROLOL SUCCINATE,
CARVEDILOL, OR BISOPROLOL), AND AN
ALDOSTERONE ANTAGONIST.

B-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 B-BLOCKER;
THEREFORE, THE MOST IMPORTANT
INTERVENTION WOULD BE INITIATION OF
CARVEDILOL TO OPTIMIZE THE PATIENT'S
MEDICAL THERAPY.

Wy, inhibitors or ARBs
‘, / i ner ( [lomascslar ,:"“,rl

Pharmacological Therapy for
Management of Stage C HFrEF (cont.)

Recommendations COR LOE

Beta Blockers

Use of 1 of the 3 beta blockers proven to reduce mortality 1s
recommended for all stable patients

Aldosterone Antagonists

Aldosterone receptor antagonists are recommended in
patients with NYHA class 11-1V HF who have LVEF <35%
Aldosterone receptor antagonists are recommended in
patients following an acute M1 who have LVEF =40% with
symptoms of HF or DM

Inappropnate use of aldosterone receptor antagonists may be
harmful

Hydralazine and Isosorbide Dinitrate

The combination of hydralazine and 1sosorbide dinitrate 1s
recommended for African-Americans, with NYHA class 111-
IV HFrEF on GDMT

A combmation of hydralazine and i1sosorbide dinitrate can be

useful in patients with HFrEF who cannot be given ACE

American

Heart
Association.

He -‘;f. w Cardio



WHAT PERCENTAGE OF HE 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.



Cowrtesy of Ottawa Meart Institute

CRT

CARDIAC RESYNCHRONIZATION THERAPY (CRT) = .
BIVENTRICULAR PACING = PACING OF THE RIGHT -

VENTRICULAR APEX + LEFT VENTRICULAR LATERAL WALL s ' |

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

Resynchronization OFF  Resynchronization ON

Indicated in patients with an ejection fraction less than or equal to 35%, NYHA functional class Il 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 pfts eligible. 30% non-responders to CRT



e Implanted

in right A > =0
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— Lead within
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St 8 coronary
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IMPLANTED CARDIOVERTER-DEFIBRILLATORS

IMPROVE SURVIVAL FOR BOTH PRIMARY AND SECONDARY PREVENTION OF ARRHYTHMIAS
REC FOR PTS ON GDMT WITH EF </=35% + NYHA FUNCTIONAL CLASS Il OR llI

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 >
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 Il 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 H,O. AN S;
IS PRESENT. THE LUNGS ARE CLEAR TO AUSCULTATION. THERE IS NO LOWER EXTREMITY EDEMA.

* WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE MANAGEMENT?






ARNI (ANGIOTENSIN

RECEPTOR-NEPRILYSIN

INHIBITOR) ENTRESTO

Mechanism of action of LCZ696

Damage

N

Inactive
fragments
Vasodilation
| blood pressure

| sympathetic tone

I aldosterone levels SYmPtO”.WS/
| fibrosis progression

| hypertrophy
Natriuresis/Diuresis &F

Neurochormonal balance

AT, receptor

.

Vasoconstriction

t blood pressure

t sympathetic tone
t aldosterone

t fibrosis

t hypertrophy

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

Costco $512.43 GET FREE COUPON
with free coupon

Albertsons $528.80 GET FREE COUPON

with free coupon

Safeway $591 $528.80 GET FREE COUPON
est retail price with free coupon

Kroger Pharmacy $562 $529.17 GET FREE COUPON
est retail price with free coupon




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?
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“I'm going to prescribe something that works like aspirin but
costs much, much more.”




P2Y 12 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 (PCl 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 1S 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/ML (15 x 107/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?



Lasagna or endocarditis?

#17. C —
TRANSESOPHAGEAL
ECHOCARDIOGRAM




Modified Duke critenia for diagnosis of infective
endocarditis - Table A

Definite IE is established in the presence of any of the
following:

Major criteria

Positive blood cultures for IE (one of the following):

Pathologic criteria

Pathologic lesions: vegetation or intracardiac abscess demonstrating
active endocarditis on histology OR

Microorganism: demonstrated by culture or histology of a vegetation or

Clinical criteria

Using specific definitions listed in Table B:
2 major clinical criteria OR
1 major and 3 minor clinical criteria OR

5 minor clinical criteria

Typical microorganisms consistent with IE from two separate blood cultures:
Staphylococcus aureus
Viridans streptococa

Streptococcus gallolyticus (formerly S, bovis), including nutritional variant strains (Granulficatella
spp and Abjotrophia defectiva)

HACEK group: Haemophilus spp, Aggregatibacter (formerly Actinobacillus actinomycete comitants),
Cardiobacterium hominis, Eikenells spp, and Kingella kingae

Community-acquired enterococci, in the absence of a primary focus; OR
Persistently positive blood culture:

For organisms that are typical causes of IE: At least two positive blood cultures from blood
samples drawn >12 hours apart

For organisms that are more commonly skin contaminants: Three or a majority of =4 separate
blood cultures (with first and last drawn at least one hour apart)

Single positive blood culture for Coxiella burnetii or phase I IgG antibody titer >1:800%

Evidence of endocardial involvement {one of the following):

Possible IE#*

Presence of 1 major and 1 minor clinical criteria OR presence of 2 minor
clinical criteria

Rejected IE

A firm alternate diagnosis is made OR

Resolution of clinical manifestations occurs after =4 days of antibiotic
therapy OR

No pathologic evidence of infective endocarditis is found at surgery or
autopsy after antibiotic therapy for four days or less

Clinical criteria for possible or definite IE not met

Echocardiogram positive for IE:

Vegetation (oscillating intracardiac mass on a valve or on supporting structures, in the path of
regurgitant jets, or on implanted material, in the absence of an alternative anatomic
explanation) OR

Abscess OR
New partial dehiscence of prosthetic valve
New valvular regurgitation

Increase in or change in preexisting murmur not sufficient

Minor criteria

s 1 major and 3 minor!

Predisposition: Intravenous drug use or presence of a predisposing heart condition (prosthetic heart
valve or a valve lesion associated with significant regurgitation or turbulence of blood flow)

Fever: Temperature =38.0°C (100.4°F)

Vascular phenomena: Major arterial emboli, septic pulmonary infarcts, mycotic aneurysm, intracranial
hemorrhage, conjunctival hemorrhages, or Janeway lesions

Immunologic phenomena: Glomerulonephritis, Osler nodes, Roth spots, or rheumatoid factor

Microbioclogic evidence: Positive blood cultures that do not meet major criteria OR serologic evidence
of active infection with organism consistent with IE




Roth spots

INFECTIVE ENDOCARDITIS

Janeway lesions



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!
e 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 | 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?



'You know that feeling
when YOu meet someone
and your heart skips a
beat?

Yeah, That's arrhyThm\a.
You can die from that.

0L SOTRLUE COMAISERS FRIIDO MOHRME
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PVCS

COMMON IN:

HYPERTENSION

LVH

Ml

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: « |[F>10,000 IN 24 HOURS OR >10%
1) FIRST LINE: BETA-BLOCKER OR CCB e

(ONLY TREAT SYMPTOMS, NO PROVEN «  EXERCISE STRESS TEST

MORTALITY BENEFIT) R

2) CLASS IC ANTIARRHYTHMICS: INDICATIONS FOR CATHETER ABLATION:
s e PERSISTENT SYMPTOMS

* PROPAFENONE DESPITE MEDICAL THERAPY

(CONTRAINDICATED IN CAD,

INCREASES MORTALITY) LV DYSFUNCTION

AMIODARONE

WORKING UP PALPITATIONS:
1) EKG
2) 24-48 HR AMBULATORY EKG



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 52 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¢



“I'm the doctor who brings
the cards. I'm a cardiologist.”

19 - A:
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Exam findings common to all:

ATRIAL SEPTAL DEFECT -Parasternal impulse

-Fixed split S2
-Pulmonary outflow murmur

Ostium secundum (75%)
* Incomplete RBBB

« RA enlargement

« Right axis deviation

Ostium primum (15-20%)
o Left axis deviation
« First degree AV block Sintsvenosul

Ostium secun '

Sinus venosus (5-10%) il prir
« Abnormal P axis \
Coro \\ ;



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 / 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 S] AND SQ 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?



e electrocardial guide
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VENTRICULAR SEPTAL DEFECTS Holosytolic

murmur

PERIMEMBRANOUS (80%)

SUBPULMONARY (6%)
* MORE COMMON IN ASIANS

* ASSOCIATED WITH AORTIC
REGURGITATION

MUSCULAR (10%)

Subpulmonary *  OFTEN CLOSE SPONTANEOUSLY

/ INLET (4%)
» @
% - COMMON IN DOWN SYNDROME

Muscular



INDICATIONS FOR CLOSURE

- QP:QS RATIO >2.0 (ECHOCARDIOGRAM FINDINGS)

AND
e 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.






