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(PBL) Acute and Chronic Heart Failure
Scott Kinkade, MD, MSPH, EdD

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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interest or who agreed to an identified resolution process prior to their participation were involved
in this CME activity.
All individuals in a position to control content for this session have indicated they have no relevant
financial relationships to disclose.
The content of my material/presentation in this CME activity will not include discussion of
unapproved or investigational uses of products or devices.
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Associate Professor, Department of Family and Community Medicine,
University of Missouri School of Medicine, Columbia
Dr. Kinkade is the medical director for the family medicine inpatient
service at University Hospital in Columbia, Missouri. He earned his
medical degree from the University of Texas School of Medicine in
Houston and completed a family medicine residency at Martin Army
Community Hospital at Fort Benning, Georgia. Previously, he was
director of undergraduate medical education in the military at Fort
Hood, Texas, and at the University of Texas Southwestern Medical
School in Dallas. He was a master educator fellow at the University of
Missouri and earned a doctorate in education from the University of
North Texas.
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Learning Objectives
1.

Practice applying new knowledge and skills gained from
Acute and Chronic Heart Failure sessions, through
collaborative learning with peers and expert faculty.

2.

Identify strategies that foster optimal management of
acute and chronic heart failure within the context of
professional practice.

3.

Formulate an action plan to implement practice changes,
aimed at improving patient care.

Associated Sessions
• Acute and Chronic Heart Failure
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Case 1: Chief Complaint
“I’m here for my blood pressure”

History of Present Illness
54 year-old African-American man here for routine
follow up of HTN. He is not checking blood pressures
at home.
He is somewhat limited in his ability to walk by knee
pain, but does not report any angina or shortness of
breath.
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Past Medical History
Hypertension
Osteoarthritis of the knee
Depression

Medications, Allergies
HCTZ 25 mg daily
atenolol 50 mg daily
fluoxetine 20 mg daily
naproxen sodium 500 mg bid
NKDA
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Immunizations
Up-to-date

Family History
Father – CAD s/p CABG at age 70
Mother – hypertension, hypothyroidism
Brother – CAD s/p PCI at age 57
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Social History
Married, 2 children in high school. Works in a bank,
mostly sedentary.
Quit smoking 20 years ago after 5 pack-year history
Drinks 2-4 beers per week

Physical Examination
Height 72”, weight 248, BMI 33
BP 148/90, P 72, RR 14, O2 sat 96%, afebrile
Normal mental status
Head/Neck – normal, no JVD
CV – RRR, no murmur, (+) S4, no edema
Chest – clear, unlabored
Abd – soft, no masses or bruits
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Laboratory/Radiology
BUN 25, Cr 1.2 (both up from his baseline)
Na 138, K+ 3.6, Glucose 115
Total Chol 240;Trig 272
ECG next slide
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Q1 What does the ECG show and how does it relate to Heart Failure?

Q1: Answer
Left ventricular hypertrophy

20
mm
23
mm
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Q1: Answer

You decide to order an echocardiogram
LV wall thickness moderately increased
Concentric hypertrophy of the LV
LV systolic function normal
LV ejection fraction: 65 %
Doppler parameters consistent with class 2 diastolic
dysfunction.
Increased mean LA pressure.
LA is moderately dilated
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Q2
Does this patient have heart failure? If so, what stage
or class? Do you recommend any treatment?

Current meds:
HCTZ 25 mg daily
atenolol 50 mg daily
fluoxetine 20 mg daily
naproxen sodium 500 mg bid

Q2
ACC/AHA heart failure staging
A: High Risk for HF, no structural damage or
signs/symptoms
B: Structural damage, no signs/symptoms
C: Structural damage with prior or current signs/symptoms
D: Refractory requiring specialized intervention
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Stage B HF recommendations
In pts with a history of MI and reduced EF, ACE inhibitors or ARBs should be
used

I

A

In pts with MI and reduced EF, evidence-based beta blockers should be used

I

B

In pts with MI, statins should be used to prevent HF

I

A

I

A

I

A

I

C

An ICD is reasonable in pts with asymptomatic ischemic cardiomyopathy
who are at least 40 d post-MI, have an LVEF ≤30%, and on GDMT

IIa

B

Nondihydropyridine calcium channel blockers may be harmful in patients
with low LVEF

III:
Harm

C

In pts with structural cardiac abnormalities, including LV hypertrophy, in the
absence of a history of MI or ACS, blood pressure should be controlled in
accordance with clinical practice guidelines for hypertension to prevent
symptomatic HF
ACE inhibitors should be used in all pts with a reduced EF to prevent HF
Beta blockers should be used in all pts with a reduced EF to prevent HF

Case 2: Chief Complaint
“I get short of breath easily”
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History of Present Illness
64 year-old white man presenting to the ED with
complaints of shortness of breath on exertion and
weight gain (10-15 pounds)
6 months ago he could walk 10 blocks. Now he can
only walk 1 block.

Past Medical History
Hypertension
Hyperlipidemia
OA of the shoulder
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Medications, Allergies
Atorvastatin 20 mg
Lisinopril 20 mg/HCTZ 12.5 mg
Ibuprofen 400 mg TID
NKDA

Immunizations
Up-to-date
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Family History
Father – multiple myeloma age 78
Mother – hypertension, T2 DM, ESRD
No known family hx of CAD or HF

Social History
Retired car dealer. Married.
Non-smoker
Drinks 1 Hurricane per day
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Physical Examination
Height 70”, weight 228, BMI 31
BP 134/78, P 72, RR 14, O2 sat 93%, afebrile
Normal mental status
Head/Neck – normal, JVD to angle of the jaw at 45°
CV – RRR, no murmur, 2+ edema above ankle
Chest – slightly labored, rales lower 1/3 lung field
Abd – soft, no masses or bruits
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Laboratory/Radiology
Na 134, K+ 3.8, Glucose 122
BUN 18, Cr 0.9
Total Chol 178;Trig 122;HDL 41;LDL 107
NT-proBNP 2,888 Trop I <0.01
CXR – Mild cardiomegaly, pulmonary edema, small
bilateral effusions

Additional studies
ECG – NSR, no ischemic changes
Echocardiogram:
Mildly dilated LV, LVEF 30%, normal wall motion,
class 1 diastolic dysfunction
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Q3
What are your initial management steps for the
patient?

Q4: Management of acute decompensated HF
1.
2.
3.
4.
5.
6.
7.

IV diuresis with furosemide
Daily weights, BMP
? Salt, fluid restriction
Evaluate for etiology or reason for decompensation
D/C offending meds
Optimize evidence-based therapies
Patient education
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ADHF ‐ diuresis
• IV preferred
• Higher dose more effective than lower dose
• Goal 3-5L per day during acute phase (1-3L net
deficit)
• Worsening of renal function does not portend worse
prognosis

ADHF – offending meds
•
•
•
•
•
•
•
•

NSAIDS, COX 2 inhibitors
Calcium-channel blockers
Tricyclic antidepressants
Thiazolidinediones
Dipeptidyl peptidase-4 inhibitors
Alpha 1-blockers – doxazosin, terazosin
Anti-cancer drugs
Sympathomimetic stimulants
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Sodium containing meds
•
•
•
•

Kayexelate 60 ml
Pip/tazo 3.375 gm Q6
Metronidzaole 500 IV Q8
Colyte, Golytely 1L

1200 mg/60 ml
800 mg
938 mg
1.46 g

Case 2: continued
By day 4 you have diuresed your patient 9L and his
weight drops from 228  208 lbs.
He does not have elevated JVP or edema. He has no
orthopnea or oxygen requirement.
BMP:
Na 137
Cl 101

K 3.7
HCO3 25

Bun 18  21
Cr 0.9  1.1
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Q4
What med change(s) do you want to make at D/C?

Admission meds:
Atorvastatin 20 mg
Lisinopril 20 mg/HCTZ 12.5 mg
Ibuprofen 400 mg TID

HFrEF – ACEI and ARB
Drug

Initial Daily Dose(s)

Target Doses(s)

Mean Doses Achieved in
Clinical Trials

50 mg 3 times

122.7 mg/d

ACE Inhibitors
Captopril

6.25 mg 3 times

Enalapril

2.5 mg twice

10 to 20 mg twice

16.6 mg/d

Lisinopril

2.5 to 5 mg once

20 to 40 mg once

32.5 to 35.0 mg/d

32 mg once

24 mg/d

ARBs
Candesartan

4 to 8 mg once

Losartan

25 to 50 mg once

150 mg once

129 mg/d

Valsartan

20 to 40 mg twice

160 mg twice

254 mg/d

Circulation 2017; 136(6):e137-e161

21

RRR in all‐cause mortality from RCTs

0%

ACEI
ARB

BB

MRA

ARNI

Hyd
Nit

-10%
-20%

-16%

-17%

-30%
-40%
-50%

-34%

-30%
-43%
adapted from JAMA Cardiol.2016;1:714–717

Case 3
64 yo retired car dealer, hospitalized for newly
diagnosed heart failure 3 months ago and seen in clinic
twice since then.
Now with c/o occasional PND and mild swelling in lower
extremities. He can walk 4-5 blocks on level ground
without symptoms.
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Case 3: Medications
Lisinopril 20 mg daily
Furosemide 20 mg daily
Carvedilol 12.5 mg 2x/day
Atorvastatin 20 mg daily
Tylenol 100 mg 2-3x/day

Case 3: Physical Exam
Height 70”, weight 198
BP 118/68, P 68, RR 14, O2 sat 96%
Normal mental status
Head/Neck – normal, No JVD at 45°, no HJR
CV – RRR, no murmur, 1+ non pitting edema ankles
Chest – clear
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Case 3: Labs
Na 138
K+ 4.1
NT-pro BNP

Cl
104
HCO3 27

Bun
Cr

19
1.2

488 ng/dl

Q5: What is the best next step?
A.
B.
C.
D.

Increase lisinopril to 40 mg daily
Increase carvedilol to 25 mg 2x/day
Add spironolactone 12.5 mg daily
Add hydralazine 25 mg and isosorbide dintrate 20
mg 3x/daily
E. Add sacubitril/valsartan 24/26 mg 2x/daily
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HFrEF

MRA

Beta-Blocker
ACEI or ARB

Minimizing the Risk of Hyperkalemia with Aldosterone Antagonists
The risk increases with serum creatinine >1.6
In elderly or low muscle mass use creatinine clearance >30
Don’t initiate with serum K+ >5.0 mEq/L.
Risk of hyperkalemia is increased with higher doses of ACE
inhibitors
• K+ supplements should be discontinued or reduced
•
•
•
•

Recommended to check K+ and creatinine in 3 d and at 1 wk after
initiating therapy and at least monthly for the first 3 mo
Circulation. 2013;128:e240-e327

25

Q6
Your patient now asks to start sacubitril/valsartan. Is
he a candidate? If so, are there any precautions?

2017 Update: ARNI
COR

LOE

The clinical strategy of inhibition of the
renin-angiotensin system with ACE
inhibitors (Level of Evidence: A), OR
ARBs (Level of Evidence: A), OR ARNI
(Level of Evidence: B-R) in conjunction
ARB: A
with evidence-based beta blockers, and
aldosterone antagonists in selected
ARNI: patients, is recommended for patients
with chronic HFrEF to reduce morbidity
B-R
and mortality.
ACE-I:
A

I

Recommendations

Comment/
Rationale

NEW: New
clinical trial
data prompted
clarification and
important
updates.

Circulation 2017; 136:e137-e161
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2017 Update: ARNI
COR

I

LOE

Comment/
Rationale

Recommendations

In patients with chronic symptomatic
HFrEF NYHA class II or III who
ARNI: tolerate an ACE inhibitor or ARB,
B-R replacement by an ARNI is
recommended to further reduce
morbidity and mortality.

NEW: New clinical
trial data
necessitated this
recommendation.

Circulation 2017; 136:e137-e161

2017 Update: ARNI
COR
III:
Harm

III:
Harm

LOE
C-EO

B-R

Recommendations

Comment/
Rationale

ARNI should not be administered
to patients with a history of
angioedema.

NEW: New clinical trial
data.

ARNI should not be administered
concomitantly with ACE inhibitors
or within 36 hours of the last
dose of an ACE inhibitor.

NEW: Available
evidence demonstrates
a potential signal of
harm for a concomitant
use of ACE inhibitors
and ARNI.
Circulation 2017; 136:e137-e161
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Prescribing Sacubitril/Valsartan
• Don’t use with:
- ACEI in previous 36 hours
- Pregnancy
- History of angioedema
• Caution with low blood pressure
• Consider decreasing diuretic by 50%
• 24mg/26mg - 49mg/51mg - 97mg/103mg

Case 3 continued
Now your 64 yo male with HFrEF is relatively stable. He
has no PND and can ambulate 1-2 blocks.
Meds:
carvedilol 25 mg 2x/day
sacubitril/valsartan 49/51 mg 2x/day
spironolactone 25 mg 1x/day
furosemide 20 mg 1x/day
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Exam: BP 115/64, P 84, Lungs clear, trace LE edema
ECG: NSR, LVH, QRS 105 ms
Echo: LVEF has increased from 30% to 40%
Your patient asks if he is doing everything he can for
his heart failure. You think back to these talks and
review your guidelines to see if there is anything else
you should be doing for him.

Q7
Your patient asks if he is doing everything he can for
his heart failure. You think back to these talks and
review your guidelines to see if there is anything else
you should be doing for him.
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NYHA III-IV, in black patients

Hyrdral-Nitratres
(COR I)

NYHA II-III, LVEF ≤ 35 % (> 1 yr
expected survival, 40d post MI)

ICD
(COR I)

NYHA II-IV LVEF ≤ 35%, NSR &
QRS > 150 ms with LBBB pattern

CRT or CRT-D
(COR I)

NYHA II-IV LVEF ≤ 35%, NSR HR
> 70 bpm on maximally tolerated
beta-blocker dose

Ivabradine
(COR IIa)

Recommendations: GDMT for Stage C HFrEF
1.
2.
3.
4.
5.
6.
7.

ACE-inhibitor (or ARB if ACEI side effects)
Evidence based Beta-blocker
Aldosterone Antagonist
Sacubitril/valsartan
Hydralazine/isosorbide dinitrate
Cardiac resynchronization therapy
Implantable cardiac defibrillator

30

Contact:
Scott Kinkade, MD, EdD
Kinkades@health.missouri.edu

Questions
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(PBL) Arrhythmias and Dysrhythmias:
A Shocking Diagnosis
Brian Shahan, MD

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose
any relationships with commercial interests upon nomination/invitation of
participation. Disclosure documents are reviewed for potential conflict of interest
(COI), and if identified, conflicts are resolved prior to confirmation of participation.
Only those participants who had no conflict of interest or who agreed to an identified
resolution process prior to their participation were involved in this CME activity.
All individuals in a position to control content for this session have indicated they have
no relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will not include
discussion of unapproved or investigational uses of products or devices.

Brian Shahan, MD
Program Director, Family Medicine Hospitalist Fellowship, Womack
Army Medical Center, Fort Bragg, North Carolina
Dr. Shahan earned his medical degree from the University of Nebraska
Medical Center, Omaha, and completed his family medicine residency
at Tripler Army Medical Center in Honolulu, Hawaii. After his residency,
he spent four years in Alaska, providing full-scope primary care in
remote and austere locations. He returned to academic medicine to
pursue specialty training in hospital medicine. Currently serving as the
program director for a family medicine hospitalist fellowship, he plans to
continue to train family medicine hospitalists and to improve inpatient
residency training for family medicine residents.
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Learning Objectives
1.

Practice applying new knowledge and skills gained from
Arrhythmias and Dysrhythmias sessions, through
collaborative learning with peers and expert faculty.

2.

Identify strategies that foster optimal management of
arrhythmias and dysrhythmias, within the context of
professional practice.

3.

Formulate an action plan to implement practice changes,
aimed at improving patient care.

Associated Sessions
• Arrhythmias and Dysrhythmias: A
Shocking Diagnosis
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Case
You are working in a rural clinic that is 30 minutes to the closest ED. A
55 yo female presents with intermittent episodes of dizziness for the
past week.

Case 1
• PMH:
• CAD (CABG in 2015)
• Hypothyroidism
• COPD (FEV1 50%)

• Meds
•
•
•
•
•

Spiriva
Metoprolol XR 50 mg daily
Lisinopril 20 mg daily
Levothyroxine 100 mcg daily
Azithromycin 250 mg daily
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Case 1
• SH:
• Smokes 1 ppd for 40 years
• No alcohol or drugs

Case
While in the exam room another episode occurs.
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Case 1
• Exam
•
•
•
•

HR 180, RR 24, BP 100/50, 92% on RA, 98F
Mild distress
Diaphoresis
No peripheral edema

• Any other exam?

HD 3

ECG courtesy of Ryan Flannigan, MD FAAP FACC
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Case 1
• Now what?

Case 1
• Adenosine 6mg fails… so does 12mg
• Patient states “DON’T SHOCK ME!!”
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Treatment of PSVT
Acute Management
• Vagal maneuver or adenosine (Class 1)
•
Hemodynamically unstable
•

Synchronized cardioversion

• Hemodynamically stable
• IV beta blocker, diltiazem, verapamil
• Synchronized cardioversion

Page RL, Joglar JA, Caldwell MA, et al. 2015 ACC/AHA/HRS guideline for the management of adult patients with supraventricular tachycardia: a
report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines and the Heart Rhythm Society. J
Am Coll Cardiol. 2016; 67: e27‐115.

Case 1
• How would management change if this was her resting EKG?
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ECG courtesy of Ryan Flannigan, MD FAAP FACC

Case
• You go round on your patient and when you enter the room the
nurse runs in and states the telemetry shows this.

9

ECG courtesy of Ryan Flannigan, MD FAAP FACC

Case 1
• Now what?
• SVT?
• Monomorphic or polymorphic?
• Sustained?
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Sustained VT
• Procainamide ‐ In patients with hemodynamically stable VT,
administration of intravenous procainamide can be useful to attempt
to terminate VT (Class 2a)
• Beta blockers ‐ In patients with polymorphic VT due to myocardial
ischemia, intravenous beta blockers can be useful (Class 2a)
• Amiodarone ‐ In patients with hemodynamically stable VT,
administration of intravenous amiodarone or sotalol may be
considered to attempt to terminate VT (Class 2a)
• Verapamil ‐ In patients with a wide QRS complex tachycardia of
unknown origin, calcium channel blockers (e.g., verapamil and
diltiazem) are potentially harmful (Class 3 – Harm)
Al‐Khatib SM, et al. 2017 AHA/ACC/HRS Guideline for Management of Patients With Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death.
2017 VA/SCD Guideline. Downloaded from http://circ.ahajournals.org/ on 13July2018.

Case 1
• Ablation?
• ICD?
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Who gets ICD?
• Survivors of SCA
• VT with structural heart disease
• i.e. HCM, Brugada, Valvular dx, NICM, ICM, many more…

• EF < 35 with class II or III HF
• EF < 30
• Life‐expectancy of 1 year

Al‐Khatib SM, et al. 2017 AHA/ACC/HRS Guideline for Management of Patients With Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death.
2017 VA/SCD Guideline. Downloaded from http://circ.ahajournals.org/ on 13July2018.

HD 5
• Nurse gives your patient ondansetron and this happens…
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HD 5
• Treatment?
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Sustained VT
• Monomorphic?
• Usually amiodarone

• Polymorphic?
• Prolonged QT? ‐> Torsades de Pointes
• Mag!!

• No prolonged QT ‐> ischemia
• Beta blocker vs amiodarone

VT
• You can always use amiodarone
• Unless it is Torsades!!

• You can actually use almost anything else too
• Except non‐DHP Ca Channel blockers
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Management of Ventricular Tachycardia
• Treat underlying disease
• Beta blockers improve mortality
• ICD placement in appropriate patients

HD 3
• Morning EKG now shows…
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ECG courtesy of Ryan Flannigan, MD FAAP FACC

HD 6
• Now what?

• How would management be different with this EKG?
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ECG courtesy of Ryan Flannigan, MD FAAP FACC

ECG courtesy of Ryan Flannigan, MD FAAP FACC
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HD 7
• Patient now complains of intermittent episode of dizziness at rest.
EKG during symptoms shows…

ECG courtesy of Ryan Flannigan, MD FAAP FACC
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HD 7
• HR is now in the 30s and BP is 85/40. Now what?
• Pacemaker?

Treatment if symptomatic
• Atropine (likely won’t help high degree AV block)
• Transcutaneous pacing
• Dopamine
• Epinephrine
• Reversible causes
• Transvenous pacing
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Case
• You start external pacing and the monitor shows pacer spike followed
by QRS at rate of 70. Milliamps are at 20.
• BP is 85/40. Peripheral pulse rate is 35.

Bonus

ECG courtesy of Ryan Flannigan, MD FAAP FACC

20

Holter monitor

ECG courtesy of Ryan Flannigan, MD FAAP FACC

11‐year old with syncope and a family history of seizures

ECG courtesy of Ryan Flannigan, MD FAAP FACC
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11‐year old with syncope and a family history of seizures

Contact Information

Brian Shahan, MD
Email: brian.t.shahan.mil@mail.mil
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(PBL) Deep Vein Thrombosis and
Pulmonary Embolism Management:
The Clot Thickens
David Schneider, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family Physicians for
educational purposes only. Please note that medical information is constantly changing; the information
contained in this activity was accurate at the time of publication. This material is not intended to represent the
only, nor necessarily best, methods or procedures appropriate for the medical situations discussed. Rather, it
is intended to present an approach, view, statement, or opinion of the faculty, which may be helpful to others
who face similar situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual using this
material and for all claims that might arise out of the use of the techniques demonstrated therein by such
individuals, whether these claims shall be asserted by a physician or any other person. Physicians may care
to check specific details such as drug doses and contraindications, etc., in standard sources prior to clinical
application. This material might contain recommendations/guidelines developed by other organizations.
Please note that although these guidelines might be included, this does not necessarily imply the
endorsement by the AAFP.
This live CME session is supported by an educational grant from the Bristol-Myers Squibb and Pfizer Alliance.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose
any relationships with commercial interests upon nomination/invitation of
participation. Disclosure documents are reviewed for potential conflict of interest
(COI), and if identified, conflicts are resolved prior to confirmation of participation.
Only those participants who had no conflict of interest or who agreed to an identified
resolution process prior to their participation were involved in this CME activity.
All individuals in a position to control content for this session have indicated they have
no relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will include discussion of
unapproved or investigational uses of products or devices as indicated: Consider
anticoagulation of distal deep venous thrombosis under certain circumstances, per
recommendations.

David Schneider, MD, FAAFP
Faculty physician/Didactics Director/Procedures Director, Santa Rosa Family Medicine
Residency, California; Professor of Family and Community Medicine, University of California,
San Francisco (UCSF) School of Medicine
Dr. Schneider cares for the underserved in Santa Rosa, California, serving Latino, Southeast
Asian, and Eritrean populations. He has taught the breadth and depth of family medicine for
more than 20 years, and his professional interests include the physician-patient relationship
and clinical skills. Cardiovascular system conditions are one of his specialty topics, and he
points to "the growing body of evidence suggesting that lifestyle is as effective as, or more
effective than, pharmacologic interventions in primary prevention." Dr. Schneider also focuses
on conditions of the endocrine system (especially thyroid); skin conditions and dermatology;
primary prevention, with a focus on lifestyle; and procedures. Board certified in both family
medicine and integrative holistic medicine, he produces Dr. Dave's To Your Health segments
for Wine Country Radio and BlogTalkRadio.com.
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Learning Objectives
1.

Practice applying new knowledge and skills gained from
Venous Thromboembolism Management sessions,
through collaborative learning with peers and expert
faculty.

2.

Identify strategies that foster optimal management of
venous thromboembolism, within the context of
professional practice.

3.

Formulate an action plan to implement practice changes,
aimed at improving patient care.

Associated Sessions
• Deep Vein Thrombosis and Pulmonary
Embolism Management: The Clot
Thickens
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Chief Complaint
• 47 yo WF presents to office w/LLE pain X5
days. She thinks it getting a bit worse.

History of Present Illness
• L lower leg pain started ~ 5 days ago, maybe
walking too much lately (trying to lose wt & get
healthier).
• No improvement w/ibuprofen or naproxen Na.
• No F/C, no N/V. No bowel/bladder sx.
• No back pain.
• Normal activity level.
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Past Medical History
• HTN, controlled – 12 years.
• Former smoker, 1 ppd age 19 – 41.
• Reports some mild varicose veins in recent
years, asymptomatic.

Medications, Allergies
• HCTZ 25 mg daily, lisinopril 10 mg daily.
– BP has been controlled on this regimen.

• NKDA,
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Family History
• Both parents have HTN.
• No known VTE in family.
• Father w/COPD (chronic smoker).

Social History
• Former smoker, 1 ppd age 19 – 41.
• Occasional ETOH.
• No pets. 2 high school aged kids.
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Review of Systems
•
•
•
•
•

No HA, visual sx.
No CP/SOB.
No F/C, no N/V. No bowel/bladder sx.
No back pain.
Normal activity level.

Physical Examination
•
•
•
•

BP 142/82, T98.7, P 88, R 16/reg. NAD.
HEENT & neck WNL.
H—RRR, no m or g. Lungs clear.
Ext: LLE tender & bluish cord over calf,
reproducing pain; lower leg w/pitting edema.
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Decision Point / Question
• What is your DDx?

DVT DDx
•
•
•
•
•
•
•
•

Muscle strain, tear, injury: 40%.
Leg swelling in paralyzed limb: 9%.
Lymphangitis or lymph obstruction: 7%.
Venous insufficiency: 7%.
Popliteal (Baker's) cyst: 5%.
Cellulitis: 3%.
Knee abnormality: 2%.
DVT vs superficial vein thrombosis.
Circulation 1981;64:622‐5
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Laboratory/Radiology
• You send her to ED for eval.
– CBC  WBC 11.2, o/w WNL.
– Comp met panel WNL.

Decision Point / Question
• What’s your workup?

9

Pre-Test Probability: Wells DVT Score
• 2-level Wells:
– Low prob (unlikely) 0-1.
– DVT likely ≥2.

• 3-level Wells:

•
•
•

•
– <0  low probability.
– 1-2  intermediate probability. •
•
– ≥3  high probability.

• May be less useful in ofc, hosp •
(?!?), elderly, ? comorbidities. •
•
•

Wells DVT Score:
Paralysis, paresis, recent immobilization of
LE =1 point.
Bedridden >3 days or major surgery w/in 4
wks =1.
Localized tenderness along deep veins = 1.
Swelling of entire leg = 1.
Calf swelling 3 cm >other, 10 cm below
tibial tuberosity =1.
Pitting edema greater in sx leg = 1.
Collateral nonvaricose superficial veins = 1.
Active CA or CA Tx’d w/in 6 mo = 1.
Alternative Dx more likely than DVT = -2.

NEJM 2003;349:1227‐35; Lancet 1997;350:1795‐8; JAMA Intern Med 2015;175:1112‐7; Ann Intern Med 2005;143:100‐7; Ann Intern Med 2005;143:129‐39
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High Pre-Test Probability
• Go directly to US w/compression.
– Normal D-dimer does not R/O DVT no help.
– US  she has a distal DVT (posterior tibial
vein).

European Heart Journal 2017;00:1–14 or doi:10.1093/eurheartj/ehx003
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Decision Point / Question
• How should we treat her?

Anticoagulation in Distal DVT
• Symptomatic + low bleeding risk.
• Unprovoked DVT.
• Extensive thrombosis involving multiple veins (eg, >5
cm in length, >7 mm in diameter).
• Thrombosis close to, or extension to, proximal veins.
• Persistent/irreversible risk factors (e.g., active CA).
• Prior DVT or PE.
• Prolonged immobility.
• Inpatient status.
Chest 2016;149:315‐52; Chest 2014;146:1468‐77; Thromb Haemost 2010;104:1063‐70; Ann Surg 2010;251:735‐42; J Vasc Surg 2007;46:513‐9
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Management—1
• You have an informed discussion, and you
both agree to treat her w/rivaroxaban 15
mg bid X 21 days, then 20 mg daily.
• She’s hemodynamically stable, low
bleeding risk, normal renal func.
• You send her home w/rivaroxaban Rx.

F/U Visit 1 Week
• Pain & swelling are worse.
• She is taking her meds.
– How do you assess med adherence in pts?

12

F/U Visit 1 Week—2
• She sheepishly admits that she did not
pick up med right away, did some Internet
review, picked it up 3 days after ED visit,
but read the PI and still didn’t start. She
started the 15 mg rivaroxaban once daily
since yesterday.

F/U Visit 1 Week—3
• Pain & swelling are worse, and she is
more tender. You note extension of her
DVT above the knee and medially up the
thigh. Very tender in these areas, w/firm
cord-like, tender masses.

13

Decision Point / Question
• Next steps?

Worsening Clinical Status
• You send her by ambulance to ED, call ED
physician &/or charge nurse.
• You are on call for admitting your own pts
today, anyway.

14

Wells DVT Scores
• 2-level Wells:
– Low prob (unlikely) 0-1.
– DVT likely ≥2.

• 3-level Wells:

•
•
•

•
– <0  low probability.
– 1-2  intermediate probability. •
•
– ≥3  high probability.

• May be less useful in ofc, hosp •
(?!?), elderly, ? comorbidities. •
•
•

Wells DVT Score:
Paralysis, paresis, recent immobilization of
LE =1 point.
Bedridden >3 days or major surgery w/in 4
wks =1.
Localized tenderness along deep veins = 1.
Swelling of entire leg = 1.
Calf swelling 3 cm >other, 10 cm below
tibial tuberosity =1.
Pitting edema greater in sx leg = 1.
Collateral nonvaricose superficial veins = 1.
Active CA or CA Tx’d w/in 6 mo = 1.
Alternative Dx more likely than DVT = -2.

NEJM 2003;349:1227‐35; Lancet 1997;350:1795‐8; JAMA Intern Med 2015;175:1112‐7; Ann Intern Med 2005;143:100‐7; Ann Intern Med 2005;143:129‐39

ED Course
• Wells score now 5.
• Compression US w/doppler (Duplex scan
w/compression)  distal posterior tibial
vein DVT has extended to popliteal &
superficial femoral veins (NOTE: SFV is a
deep vein!).
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ED Course—2
• While in ED, you come to see her. ED Dr
has cleared her for admission, wants to
write orders. You come by during lunch &
meet pt in ED.
• Your questioning  no CP, but she
endorses a tight, sharp feeling R midchest.

Decision Point / Question
• Next steps? W/U & treatment?
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ED Course—3
• BP 118/72, T 99.2, P 112/reg, RR 20.
• O2 Sat = 91% RA.
• Is she hemodynamically stable?
– Yes. Continue eval.

ED Course—4
• High risk pt, not eligible for PERC.

17

Stable Pt  Wells PE
• 3-tiered Wells PE Criteria:
– Low probability: score <2.
– Intermediate probability: score
2 – 6.
– High probability: score >6.
– Can use PERC if low risk.

• 2-tiered Wells PE Criteria:
– >4.0  PE likely.
– ≤4.0  PE unlikely.
– Less accurate >60 yo (mean
76).

• Wells PE Criteria
• Clinical sx DVT (leg swelling,
pain w/palpation) = 3.
• Other Dx less likely than PE = 3.
• Heart rate >100 = 1.5.
• Immobilization ≥3 days or surg
in previous 4 wks = 1.5.
• Previous DVT/PE = 1.5.
• Hemoptysis = 1.
• Malignancy = 1.

JAMA 2006;295:172‐9; J Am Geriatr Soc 2014;62:2136‐41

ED Course—5
• Wells = 9  high probability.
• Go direct to CT Angio (if no
contraindication).
• Large, segmental PE R 2nd order (not
main) pulmonary artery.
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Decision Point / Question
• Management plan?
– Initial management.
– Longer term mgmt, incl types, durations, etc.

Which Agent for PE?
• Hemodynamically stable:
– LMWH (Tx dose, not prophylactic).
– Fondaparinux.
– DOAC—rivaroxaban, apixaban.
• No heparin needed.
• Effective w/in 1-4 hrs.
• Dabigatran or edoxaban require heparinoid 1st.
Chest 2016;149:315‐52; Chest 2012;141:e419S‐94S
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PE Acute Management
• You start her back on the rivaroxaban 15
mg bid, plan for 21 days. Then switch to 20
mg once daily.
• O2 sat dropped to 86%, pt feels SOB &
scared.
• Pt is now committed to taking her meds.

Continuing Anticoagulation—2
• Factor Xa inhibitors: (apixaban, edoxaban,
rivaroxaban; betrixaban for prophylaxis, not Tx).
– Apixaban & rivaroxaban active w/in 1-4 hrs.

• Direct thrombin inhibitors: dabigatran.
– No routine monitoring.
– No bridging.
– Not reversed w/FFP (idarucizumab = Praxbind™ for
dabigatran).
– Still drug interactions.

Chest 2016;149:315‐52; Chest 2012;141:e419S‐94S
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Duration of Anticoagulation
• 3 Months (Min):
• 1st VTE, unprovoked.
• *1st VTE, provoked/transient
risk factor = 3 mo!.

• *Isolated distal DVT.
• *Subsegmental or
incidental PE.
• *High bleeding risk.
– *3 mo only

• Consider 6-12 mo:
• Phlegmasia cerulea
dolens.
• Persisting but reversible
risk factor??
• No known benefit of 6-12
mo vs indefinite for avg
risk pt, but trials excluded
pts.

Blood 2014;123:1794‐801; JAMA 2014;311:717‐28; Chest 2016;149:315‐52; Int Angiol 2013;32:111‐260; Chest 2012;141(2 Suppl):e419S‐496S

Indefinite Anticoagulation
• General Agreement:
• Poor data—expert opinion.
• Unprovoked proximal
DVT & symptomatic PE.
• Recurrent unprovoked VTE.
• Active cancer.

• Some Agreement:
• Recurrent provoked VTE.
• Provoked VTE with
persistent risk factors.
• Unprovoked isolated
distal DVT.
• ???
• Unprovoked incidental or
subsegmental PE

Blood 2014;123:1794‐801; JAMA 2014;311:717‐28; Chest 2016;149:315‐52
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Hospital Course
• She remains in hospital for 4 days, O2 sats
increase to 90% on RA.
• Discharged home on no O2 and
rivaroxaban, w/explicit instructions.
• Pt verbalizes understanding & summarizes
plan & reasoning back to you.

Follow-Up
• 6 months later she is back to full activity.
• No SOB or chest symptoms.
• Reports chronic, intermittent LLE pain,
frequent edema, hyperpigmentation, and
occasional open sores which heal relatively
well w/OTC Abx ointment + bandage.

22

Decision Point / Question
• Diagnosis?
• Management?

Post-Thrombosis Syndrome
• Signs of chronic venous insufficiency after
DVT.
• Common—up to 50% w/in 1st yr after DVT.
• Rx:
– Exercise, compression, horse chestnut (escin).
– Invasive treatment (IR, cardiology) or surgery if
refractory.
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(PBL) Dyslipidemia: Beyond the Numbers

Chuck Carter, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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Learning Objectives
1.

Practice applying new knowledge and skills gained from
Dyslipidemia sessions, through collaborative learning
with peers and expert faculty.

2.

Identify strategies that foster optimal management of
dyslipidemia within the context of professional practice.

3.

Formulate an action plan to implement practice changes,
aimed at improving patient care.

Associated Sessions
• Dyslipidemia: Beyond the Numbers
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Audience Engagement System
Step 1

Step 3

Step 2

Cholesterol

Public domain, Creative Commons, commons.wikimedia.org

4

“Disease” defined by numbers

Dyslipidemia
CV Disease

• LDL-C is dominant type of
atherogenic cholesterol
• Dyslipidemia is LDL-C >130 or
HDL-C < 40
• “Optimal” LDL-C around 100
b/c associated with low
ASCVD rates
• “Treatment” primarily achieves
reducing event risk

U.S. Preventive Services Task Force. JAMA. 2016;316(6):625-633
Grundy, et al. Guideline on the Management of Blood Cholesterol. Circulation. 2018.

Why assess cardiovascular risk?
• The major cause of death in the US
• 1 in 3 have some form of CV disease
• 1 out of every 3 deaths

• A “common pathway” condition
Adjusted population attributable fractions for ASCVD mortality
•
•
•
•
•

40.6% for high blood pressure
13.7% for smoking
13.2% for poor diet
11.9% for insufficient physical activity
8.8% for abnormal glucose levels
Benjamin EJ, et al. Circulation 2018; 137:e67–e492
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Key Questions in Hyperlipidemia Treatment
• Why am I treating?
– Primary prevention
– Secondary prevention
– True lipid disorder (ex. familial)
• Who am I treating? What are our goals?
• What is my treatment threshold and tolerance for over
vs. under treatment?

Case 1
55-year-old man
Demographics and
history
African‐American
Tobacco smoker
Not on blood pressure
medication
No diabetes
Mother –stroke age 71

Vitals
BP 124/78
BMI 31

Labs
TChol 190
HDL 44
LDL 120
Triglycerides 140
Blood glucose 90
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Team Questions for Case 1
1)
2)
3)
4)
5)
6)

What is his 10 year ASCVD risk?
What is his lifetime risk of ASCVD?
What is your recommended prevention approach?
What if he were hypertensive on treatment?
Never smoked?
What test would you recommend if he was uncertain
about treatment or you were uncertain about his risk?

What is his 10 year ASCVD risk?
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What is his lifetime risk of ASCVD?

What is your recommended prevention
approach?
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What if he were hypertensive on
treatment?

Never smoked?
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What test would you recommend if he
was uncertain about treatment or you
were uncertain about his risk?

Case 2
44-year-old man
Demographics and history

Vitals

BP 110/66
Non‐Hispanic white
BMI 24
Never smoker
Not on blood pressure medication
No diabetes
Father –MI at age 51
Regular moderate to vigorous physical activity

Labs
TChol 186
HDL 38
LDL 110
Triglycerides 190
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Team Questions for Case 2
• What is his 10 year ASCVD risk?
• What is his lifetime ASCVD risk?
• What other factors would you look for to inform his
risk assessment?
• What adjunct test would you consider?
• How might changes to his ethnicity inform your
assessment of his risk?
• What would be your prevention approach?

What is his 10 year ASCVD risk?
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What is his lifetime risk of ASCVD?

What other factors would you look for
to inform his risk assessment?
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What adjunct test(s) would you consider?

How might changes to his ethnicity inform
your assessment of his risk?
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What is your recommended
prevention approach?

Case 3
62-year-old woman
Demographics and history
Non‐Hispanic white
Current smoker
Had MI at age 60
Regular low to moderate physical activity
Medications: Amlodipine 10 mg, carvedilol
12.5 mg, atorvastatin 80 mg, aspirin

Vitals
BP 124/82
BMI 29

Labs
TChol 196
HDL 42
LDL 128
Triglycerides 130
Blood glucose 88
eGFR 55
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Team Questions for Case 3
•
•
•
•
•

What is your assessment of her risk?
What is your assessment of her treatment?
What adjustments would you make?
What if she were 82 instead of 62?
What would you do if she reported that she
doesn’t want to take her atorvastatin due to
muscle aches?

What is your assessment of her risk?
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What is your assessment of her
treatment?

What adjustments would you make?
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What if she were 82 instead of 62?

What would you do if she reported that
she doesn’t want to take her
atorvastatin due to muscle aches?

17

Thank you!
• Charles Carter, MD
• chuck.carter@uscmed.sc.edu

Questions
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Acute and Chronic Heart Failure
Scott Kinkade, MD, MSPH, EdD
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Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
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appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
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might contain recommendations/guidelines developed by other organizations. Please note that
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Learning Objectives
1.

Use current ACC/AHA guidelines to evaluate and classify patients with suspected
heart failure.

2.

Use evidence-based criteria to identify appropriate diagnostic imaging and
laboratory tests to identify causes or precipitating factors.

3.

Establish guideline-directed medical therapy (GDMT), as indicated by the initial
evaluation.

4.

Develop collaborative care plans with patients that emphasize making healthy
lifestyle changes and adherence to prescribed therapies.

5.

Establish care coordination protocols aimed at reducing heart failure readmissions.

Associated Sessions
• (PBL) Acute and Chronic Heart Failure
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Audience Engagement System
Step 1

Step 2

Step 3

HF Terminology
Heart Failure with Reduced EF
– HFrEF,systolic heart failure

EF < 40%

Heart Failure with Preserved EF
– HFpEF, diastolic heart failure

EF > 50%
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HF Terminology
Heart Failure with Reduced EF
– HFrEF,systolic heart failure

EF < 40%

Heart Failure with recovered EF
Heart Failure with midrange EF

EF > 40%
EF
41-49%

Heart Failure with Preserved EF
– HFpEF, diastolic heart failure

EF > 50%

HF Classification - NYHA
I: No limitation of physical activity.
II: Slight limitation of physical activity.
III: Marked limitation of physical activity.
IV: Unable to carry out any physical activity w/o
symptoms of heart failure, or symptoms of
heart failure at rest.
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HF Classification – AHA/ACC
A: High Risk for HF, no structural damage or
signs/symptoms
B: Structural damage, no signs/symptoms
C: Structural damage with prior or current
signs/symptoms
D: Refractory requiring specialized intervention

HF Classification – AHA/ACC
A: High Risk for HF, no structural damage or
signs/symptoms
B: Structural damage, no signs/symptoms
C: Structural damage with prior or current
signs/symptoms
D: Refractory requiring specialized intervention
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ACC/AHA Stages vs. NYHA Functional Class
A

High risk for HF

None

B

Asymptomatic

NYHA I

C

Symptomatic

NYHA I-IV

D

End-Stage

NYHA IV

Stage A - HF prevention
COR

LOE

Recommendations

Comment/
Rationale

I

B-R

In patients at increased risk, stage A HF, the optimal
blood pressure in those with hypertension should be
less than 130/80 mm Hg.

NEW: Recommendation
reflects new RCT data.

B-R

For patients at risk of developing HF, natriuretic
peptide biomarker–based screening followed by
team-based care, including a cardiovascular
specialist optimizing GDMT, can be useful to prevent
the development of left ventricular dysfunction
(systolic or diastolic) or new-onset HF.

NEW: New data
suggest that natriuretic
peptide biomarker
screening and early
intervention may
prevent HF.

IIa
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STOP-HF
1,374 patients
• > 40 yo with CV risk factors
• Endpoint - Heart failure hospitalization
- New systolic or diastolic dysfunction
Routine PCP care
Randomized

BNP screening and if > 50,
Echo, cardiology eval
JAMA. 2013;310:66-74

STOP-HF
New HF or new LV dysfunction
18.7%

9.5%

8.7%
5.3%

OR 0.44
(0.26-0.73)
p= .002

OR 0.55
(0.37-0.82)
p=.003

Overall

Control

BNP > 50
Intervention

JAMA. 2013;310:66-74
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HF – Case 1
64 yo female c/o lower extremity edema. No shortness of
breath, no angina. She can walk up 2 flights of stairs and do her
shopping. No orthopnea/PND.
PMH: HTN, hyperlipidemia
Meds: amlodipine 10 mg, atorvastatin 20 mg
Exam: BP 138/70, P 68 BMI 24
Neck: JVP < 6cm
CV – RRR, no M/G
Lungs – Clear
Ext – 1+ BLE edema

Does this patient have heart failure?

Poll Question #1
Does this patient have heart failure?
A. No
B. Yes, at least Stage A HF
C. Yes, NYHA class 1 HF
D. Yes, NYHA class 2 HF
E. Not enough information to ascertain

9

HF – Case 1
64 yo female with
HTN and hyperlipidemia
NO SOB, orthopnea, PND
1+ BLE edema
“The cardinal manifestations of HF are dyspnea and fatigue,
which may limit exercise tolerance, and fluid retention, which
may lead to pulmonary and/or splanchnic congestion and/or
peripheral edema.”
Circulation. 2013;128:e240-e327

Case 1
BNP

Circulation 2017; 136(6):e137‐e161
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Circulation 2017; 136(6):e137-e161

Case 1
• BNP 855
• Echo EF 65% with grade 1 diastolic dysfunction
 Stage B HFpEF, NYHA Class 1 HF
• Treatments ?
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Poll Question #2
Which treatment is best for HFpEF?
A. ACE inhibitor (lisinopril)
B. Beta-blocker (metoprolol succinate)
C. ARB (candesartan)
D. Calcium-channel blocker (amlodipine)
E. None of the above have been proven to help HFpEF

HFpEF
COR

LOE

I

B

Control systolic and diastolic BP

I

C

Diuretics should be used for relief of symptoms due to volume overload

IIa

C

Coronary revascularization is reasonable.

IIa

C

Management of AF

IIa

C

Use beta-blocking agents, ACE inhibitors, and ARBs for HTN.

IIb

B-R

IIb

B

Recommendations

In appropriately selected patients with HFpEF (with EF ≥45%, elevated BNP levels or
HF admission within 1 year, estimated GFR>30 mL/min, creatinine <2.5 mg/dL,
potassium <5.0 mEq/L), aldosterone receptor antagonists might be considered to
decrease hospitalizations.
The use of ARBs might be considered to decrease hospitalizations for patients with
HFpEF.
Circulation 2017; 136(6):e137-e161
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HF Treatment - Diuretics
Loop Diuretics
Furosemide

20-40 mg

40-240 mg

Torsemide

5-10 mg

10-20 mg

Bumetanide

0.5 – 1 mg

1-5 mg

Thiazide Diuretics
Hydrochlorothiazide

20-40 mg

40-240 mg

Metolazone

5-10 mg

10-20 mg

Chlorthalidone

12.5-25 mg

Potassium-sparing Diuretics
Spironolactone
Eplerenone

12-25 mg

25 mg

25 mg

50 mg

HFpEF - TOPCAT results

NEJM 2014; 370:1383‐1392
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HFpEF - TOPCAT

Circulation. 2015;131:34-42

HFpEF - TOPCAT

NEJM. 2017;376: 1690–1692
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Case 2
Same patient 5 years later (65 yo F w/ HTN, HLD, HFpEF)
CC: increased swelling and shortness of breath with usual activity
Meds: amlodipine, atorvastatin, spironolactone 25 mg, furosemide 20 mg
Exam: BP 132/68, P 68. BMI 28
Neck: JVP > 10cm
CV – RRR, +S3
Lungs – crackles lower 1/3
Ext – 2+ BLE edema
BNP: 1,800
Echo: dilated LV, EF 35%


Now NYHA II, HF stage C

Poll Question #3
What medication change would you make?
A.
B.
C.
D.
E.

start carvedilol
start digoxin
start lisinopril
stop spironolactone
change amlodipine to diltiazem
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RRR in all-cause mortality from RCTs
ACEI/ARB

BB

MRA

ARNI

Hyd/Nit

0%
‐10%
‐20%

-16%

-17%

‐30%
-34%

‐40%

-30%
-43%

‐50%

adapted from JAMA Cardiol.2016;1:714–717

HFrEF – ACEI and ARB
Drug

Initial Daily Dose(s)

Target Doses(s)

Mean Doses Achieved in
Clinical Trials

50 mg 3 times

122.7 mg/d

ACE Inhibitors
Captopril

6.25 mg 3 times

Enalapril

2.5 mg twice

10 to 20 mg twice

16.6 mg/d

Lisinopril

2.5 to 5 mg once

20 to 40 mg once

32.5 to 35.0 mg/d

ARBs
Candesartan

4 to 8 mg once

32 mg once

24 mg/d

Losartan

25 to 50 mg once

150 mg once

129 mg/d

Valsartan

20 to 40 mg twice

160 mg twice

254 mg/d
Circulation 2017; 136(6):e137-e161
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HFrEF – ACEI or ARB
1. Decreases mortality
2. Creatinine and potassium limits:
Cr < 3.0 mg/dl

GFR > 30% drop

K+ >5

3. No ACEI + ARB
4. If intolerant, try hydralazine/ISDN combination

HFrEF - Beta-blockers
Drug

Initial Daily Dose(s)

Target Doses(s)

Mean Doses Achieved in
Clinical Trials

10 mg once

8.6 mg/d

<85 kg 25 mg twice
>85 kg 50 mg twice

37 mg/d

200 mg once

159 mg/d

Beta Blockers

Bisoprolol

1.25 mg once

Carvedilol

3.125 mg twice

Metoprolol
succinate

12.5 to 25 mg once

Circulation 2017; 136(6):e137-e161
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HFrEF - Beta-blockers
1. Decreases mortality
2. Start when stable, euvolemic
3. Stop or decrease if worsened HF symptoms
4. Titrate to target study dose

HF - MRA
Drug

Target Doses(s)

Mean Doses Achieved in
Clinical Trials

12.5 to 25 mg qd

25 mg qd

26 mg/d

25 mg qd

50 mg qd

42.6 mg/d

Initial Daily Dose(s)

Aldosterone Antagonists

Spironolactone
Eplerenone

Circulation 2017; 136(6):e137‐e161
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HFrEF – MRA trials
ACE/ARB

B‐Blocker Mortality Endpoint

RALES
(spironolactone)

94%

10%

35% vs. 46%

RR 0.70 (95% CI 0.59‐0.82)

Emphasis‐HF
(eplerenone)

94%

87%

12.5% vs. 15.5%

HR 0.76 (95% CI 0.62 to 0.93)

Ephesus
(eplerenone)

86%

75%

14.4% vs. 16.7%

RR 0.85 (95% CI 0.75‐0.96)

HFrEF - MRA
1. Creatinine <2.5 mg/dL in men or <2.0 mg/dL in women (or
estimated GFR > 30 mL/min) and potassium < 5.0
2. Caution: elderly (calculate GFR), higher dose ACEI or ARB,
creatinine >1.5
3. Don’t use ACEI + ARB + MRA
4. Discontinue (or lower) K+ supplements
5. Monitor closely
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HFrEF – Hydralazine/Isosorbide
Drug

Initial Daily Dose(s)

Target Doses(s)

Mean Doses Achieved in
Clinical Trials

Hydralazine & Isosorbide Dinitrate
Fixed dose
combination

37.5 mg hydralazine/
75 mg hydralazine/
20 mg isosorbide dinitrate 3
40 mg isosorbide
times daily
dinitrate 3 times daily

~175 mg hydralazine/90 mg
isosorbide dinitrate daily

Hydralazine and
isosorbide dinitrate

Hydralazine: 25 to 50 mg, 3 Hydralazine: 300 mg
or 4 times daily and
daily in divided doses
isorsorbide dinitrate:
and isosorbide
20 to 30 mg
dinitrate 120 mg daily
3 or 4 times daily
in divided doses

---------

Circulation 2017; 136(6):e137-e161

HFrEF – Hydralazine/Isosorbide
1. Reduced mortality
2. Class 1 indication – “black patients” on optimal ACEI
/ ARB and B-blocker and NYHA III-IV
3. Class 2b indication – patients intolerant of ACEI /
ARB
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HFrEF - ARNI
COR

I

LOE

Recommendations

Comment/
Rationale

In patients with chronic symptomatic HFrEF
NEW: New clinical trial data
NYHA class II or III who tolerate an ACE
necessitated this
ARNI: inhibitor or ARB, replacement by an ARNI is
recommendation.
B-R recommended to further reduce morbidity and
mortality.

Circulation 2017; 136(6):e137‐e161

PARADIGM-HF - Sacubitril/Valsartan
PARADIGM-HF (n=8,400)
• NYHA II-IV
• LVEF <35%
• BNP > 150 or recent HF hospitalization
• Tolerate equivalent of 10 mg enalapril daily
• Systolic BP ≥ 95 mm Hg, eGFR ≥ 30 ml/min/1.73 m2
and serum K ≤ 5.4 mEq/L at randomization
• B-blocker (93%), MRA (54%)
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Sacubitril/Valsartan (Entresto)
 Off ACEI for at least 36 hours
Contraindicated in patients with history of angioedema
Most common side effect is hypotension
Monitor renal function and potassium
Start at 24/26 mg  49/51 mg  97/103 mg BID
Monitor NT-proBNP rather than BNP

PARADIGM-HF: Cardiovascular Death or Heart
Failure Hospitalization (Primary Endpoint)
40
Kaplan-Meier Estimate of
Cumulative Rates (%)







Enalapril

32

1117

(n=4212)

914

24

LCZ696
(n=4187)

16

HR = 0.80 (0.73-0.87)
P = 0.0000002
Number needed to treat = 21

8
0

0

180

360

540

720

900

Days After Randomization

1080

1260

Packer, M ESC Congress 2014 Barcelona
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PARADIGM-HF: Cardiovascular Death

Kaplan-Meier Estimate of
Cumulative Rates (%)

32

Enalapril
HR = 0.80 (0.71-0.89)
P = 0.00004
Number need to treat = 32

24

(n=4212)

693
558

16

LCZ696

8
0
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PARADIGM-HF: All-Cause Mortality

Kaplan-Meier Estimate of
Cumulative Rates (%)

32

Enalapril

HR = 0.84 (0.76-0.93)
P<0.0001

24

711

16

LCZ696
(n=4187)

8
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Packer, M ESC Congress 2014 Barcelona
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HFrEF - Ivabrabine
COR

IIa

LOE

B-R

Comment/
Rationale

Recommendations

Ivabradine can be beneficial to reduce HF
hospitalization for patients with symptomatic
(NYHA class II-III) stable chronic HFrEF (LVEF
≤35%) who are receiving GDEM*, including a beta NEW: New clinical trial data.
blocker at maximum tolerated dose, and who are
in sinus rhythm with a heart rate of 70 bpm or
greater at rest.

Circulation 2017; 136(6):e137‐e161

HFrEF - Ivabradine
SHIFT (Systolic Heart failure treatment with the If inhibitor ivabradine Trial)
6,500 pts
LVEF <35% on standard background therapy
Sinus rhythm > 70
CV death or hospital admission for worsening HF
All-cause mortality
Death from heart failure
All-cause hospital admission

HR 0.82 (0.75-0.90)
HR 0.90 (0.8-1.02)
HR 0.74 (0.58-0.94)
HR 0.89 (0.82-0.96)

p<0.0001
p=0.092
p=0.014
p < 0.003

Lancet. 2010;376:875‐885
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HFrEF Stage C
ACEI or ARB and B-Blocker
Still symptomatic with EF <40% ?

Add MR antagonist

Still symptomatic
with EF <40% ?

Tolerating ACEI / ARB

African-American

SR w/ HR > 70

ARB/ARNI

Hydral/ISDN

Ivabradine

HFrEF Stage C
ACEI or ARB and B-Blocker
Add MR antagonist

NYHA class II-III, LVEF ≤ 35%
(> 1yr survival, >40d post MI)

NYHA class II-IV, LVEF ≤ 35%,
NSR & QRS > 150 ms with LBBB

Referral for
ICD

Referral for
CRT or CRT-D
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HFrEF - Stage C
NYHA II-IV, cr cl > 30, K < 5

Aldosterone Antagonist

ACEI or ARB

NYHA II-III, Adequate BP on
ACEI or ARB, no CI to ARNI

Change ACEI or ARB to ARNI

+

NYHA III-IV in black patients

Hydralazine/ISDN

NYHA II-III, LVEF < 35%, (> 1 yr
survival, 40d post MI)

ICD

NYHA II-IV, LVEF < 35%, NSR &
QRS > 150 ms with LBB

CRT or CRT-D

NYHS class II-III, NSR, HR > 70,
maximally tolerated beta
blocker

Ivabradine

B-blocker

+
Diuretic

HF Pearls and Myths
•
•
•
•

Diuretics
Diabetes
Salt intake
Fluid restriction
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Practice Recommendations
1. Echo to evaluate LV function
2. Diuresis
3. Start therapies that decrease mortality
4. Increase to maximally tolerated doses
5. Combine therapies

Contact Information
Scott Kinkade, MD, EdD
Kinkades@health.missouri.edu
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Acute Coronary Syndromes

Michael M. Braun, DO, FAAFP, RFPHM

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose
any relationships with commercial interests upon nomination/invitation of
participation. Disclosure documents are reviewed for potential conflict of interest
(COI), and if identified, conflicts are resolved prior to confirmation of participation.
Only those participants who had no conflict of interest or who agreed to an identified
resolution process prior to their participation were involved in this CME activity.
All individuals in a position to control content for this session have indicated they have
no relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will not include
discussion of unapproved or investigational uses of products or devices.

Disclaimer
The opinions or assertions contained herein
are the private views of the author and are
not to be construed as official or as reflecting
the views of the Department of Defense.
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Learning Objectives
1.

Implement evidence-based secondary prevention
recommendations in post-ACS patients.

2.

Recognize the atypical presentation of ACS in women.

3.

Use evidence-based criteria in determining safe and effective
medications to prescribe at discharge post-ACS.

4.

Counsel patient to address concerns in the period immediately
following discharge for ACS, with an emphasis on assessing
and monitoring for psychosocial issues that may impact postACS outcomes.
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Audience Engagement System
Step 1

Step 2

Step 3

Definitions
• ST‐Elevation Myocardial Infarction (STEMI)
• ST‐segment elevation of 1mm or more of two contiguous limb or precordial
leads except leads V2 and V3
• ST‐segment elevation of 1.5mm (women) and 2.0mm (men) or greater in V2
and V3
• New or presumed new LBBB
• Posterior wall MI ST‐segment depression of >2mm in V1 through V4 with
commonly seen ST‐segment elevation in lateral leads
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Definitions
• Non‐ST‐Elevation Acute Coronary Syndrome (NSTE‐ACS)
• Elevated troponinT without meeting ECG criteria for STEMI

• Unstable Angina
• Ischemic symptoms suggestive of ACS and no elevation in troponins, with or
without ECG changes indicative of ischemia
• UA and NSTE‐ACS are frequently indistinguishable at initial evaluation

Types of MI
• Type 1: MI caused by acute atherothrombotic coronary artery disease and
usually precipitated by atherosclerotic plaque disruption (rupture or
erosion).
• Type 2: MI consequent to a mismatch between oxygen supply and demand.
• Type 3: Patients with a typical presentation of myocardial
ischemia/infarction, such as presumed new ischemic electrocardiographic
(ECG) changes of ventricular fibrillation, with unexpected death before blood
samples for biomarkers could be drawn or before their appearance in the
blood.
• Type 4a: MI associated with percutaneous coronary intervention (PCI)
• Type 4b: A subcategory of PCI‐related MI is stent/scaffold thrombosis.
• Type 5: Coronary artery bypass graft surgery (CABG) MI

5

Diagnosis

Poll Question 1
64 yo M with CP presents with the following EKG. What is the diagnosis?

A.
B.
C.
D.

Ischemia
Posterior Wall MI
Inferior Wall MI
Both B and C
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Biomarkers
• Troponin T (Fourth generation)
• Recommended
• SN 80‐88% SP 88‐97%

• Troponin I (Fourth generation)
• Recommended
• SN 70‐83% SP 93‐95%
• Multiple assays

• Creatinine Kinase and CK‐MB
• No longer recommended

• Myoglobin
• No longer recommended

hs‐cTnt Protocol (Fifth Generation)
• DOD Example protocol
• One‐hour protocol
• hs‐cTn measure at presentation and one hour later

• Two‐hour protocol
• Hs‐cTn measure at presentation and then two hours later

• Three‐hour protocol
• hs‐cTn measured at presentation and three hours later

7

ALL PATIENTS (Example)
Possible ischemic presentation

Immediate* 12‐lead electrocardiogram

ST elevation present

ST elevation absent

Activate STEMI team

Continue down ACS
algorithm

* ‐ Immediate is within 10 minutes of arrival

Patients presenting ≥3hrs from onset of pain
(Example)
Patients presenting ≥3 hours from the onset of pain with a non‐ischemic ECG
and possible ischemic presentation

Baseline hs TnT

Undetectable (<6ng/L)

6ng/L≥ hs TnT <52ng/L

Not ACS, continue
to outpatient
algorithm

Continue to 1hour
rule out protocol

≥52ng/L

Consider immediate cardiology
consultation if clinical suspicion for an
acute coronary syndrome is high*

* Ongoing chest pain, abnormal ECG suggestive of ischemia without injury pattern, etc
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1hr protocol for <3hrs presentation or detectable initial (Example)
1‐hour sample

hsTnT ≥12ng/L

hsTnT < 12ng/L
and change < 4ng/L

Not ACS, continue
to outpatient
algorithm

Change of ≥4

“Gray‐zone”
Clinical judgement. Consider
repeat troponin, risk scoring
systems, admission for further
assessment, CCTA

Change of
<6ng/L

Hs TnT ≥52ng/L

Consider immediate cardiology
consultation if clinical
suspicion for an acute coronary
syndrome is high*

Change of
≥6ng/L*

Chronic myocardial
injury or possible
late MI, NOT
NSTEMI

Acute myocardial
injury (ACS)
Admit to CCU

* For patients with baseline elevated cardiac biomarkers a relative change around 20% is a reasonable threshold to suggest ischemia
rather than a raw value (6ng/L). At lower values, a relative change around 50% is more suggestive of ischemia.

NSTEMI ruled out (Example)
NSTEMI ruled out

Calculate HEARTSCORE (may consider TIMI,
EDACS and/or GRACE at facility preference)

Low risk

Primary Care: Assess for non‐
cardiac causes, if appropriate
calculate ASCVD and perform
aggressive risk factor
modification

Intermediate risk

ED: Consider CCTA vs GXT
Primary care: Same as low
risk. Consider outpatient
GXT vs CCTA or cardiology
consultation

High risk

ED: Consider cardiology
consult or admission to
sister service with
cardiology consultation
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HEART SCORE

Low risk – 0‐3
Intermediate risk – 4‐6
High risk – 7‐10
Ann Intern Med. 2017 May 16;166(10):689‐697

TIMI risk score

Low risk – 0‐2
Intermediate risk – 3‐4
High risk – 5‐7
JAMA 2000;284:835–842.

10

GRACE score

Low risk – ≤108
Intermediate risk – 109‐140
High risk – ≥141
http://www.gracescore.org/WebSite/WebVersion.aspx
Heart 2007;93:177–182
BMJ Open 2014;4:e004425.

Poll Question 2
A 57 yo M with h/o HTN and HLD presents to the ED with substernal
chest pain for 45 min. BP 110/60 HR 90 RR 18 and oxygen sat of 96%
RA. Labs show elevated troponin I. EKG shows 2‐mm ST‐segment
elevation in leads II, III, and aVF. CXR is normal. Patient is given ASA,
clopidogrel, and heparin. Transport to a PCI capable hospital would
take 4H. Which of the following is the most appropriate?
A.
B.
C.
D.

Full dose reteplase
Start abciximab
Nitroprusside
Oxygen
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Treatment

NSTE‐ACS vs STEMI
• NSTE‐ACS
•
•
•
•
•
•
•
•
•
•

PCI considered
ASA
P2Y12 inhibitors
Anticoagulation
Beta blockers
ACEI/ARBs
Lipid therapy
Morphine
Oxygen
Nitro

• STEMI
•
•
•
•
•
•
•
•
•
•
•

Immediate PCI or reperfusion
ASA
P2Y12 inhibitors
Anticoagulation
Beta blockers
ACEI/ARBs
Lipid therapy
Morphine
Oxygen
Nitro
Aldosterone antagonists

12

Antiplatelet Medications

Aspirin
• Recommended in all patients with ACS
• ASA reduces recurrent MI and death
• Loading dose is 162‐325mg chewed
• Avoid Enteric coated ASA on initial presentation
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P2Y12 inhibitors
• Should be given to all patients with ACS
• Clopidogrel

• NSTE‐ACS: Oral loading dose of 300‐600 mg followed by 75 mg daily
• PCI: Loading dose of 600 mg followed by 75 mg/day

• Ticagrelor

• NSTE‐ACS: loading dose of 180 mg followed by 90 mg BID for at least 12 months

• Prasugrel

• ACS: loading dose of 60 mg; maintenance dose of 10 mg/day for at least 12
months

• Crangrelor

• IV: 30 mcg/kg bolus prior to PCI followed immediately by an infusion of 4
mcg/kg/minute continued for at least 2 hours or for the duration of the PCI

Anticoagulation
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Anticoagulation
• IV anticoagulation is recommended in all patients with ACS
• Decreases the risk of MI and death
• STEMI undergoing primary PCI should be treated with unfractionated
heparin (UH) or bivalirudin.
• Enoxaparin (LMWH) may be used in patients with NSTE‐ACS, with or
without PCI
• Patients not undergoing primary PCI, UFH, LMWH, or fondaparinux
can be used

Oral Anticoagulation
• Rivaroxaban given after ACS
• Dose rivaroxaban at 2.5 mg twice daily for 12 months
• Consider in patients with low risk for bleeding
• Rivaroxaban and DAPT lowered cardiovascular death, MI, stroke, stent
thrombosis, and all‐cause mortality over 13 months
• Increased bleeding risk three‐fold.
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Anti‐angina Medical Therapy

Beta Blockers
• Initiated in all patients with ACS within the first 24 hours
• CIs include cardiogenic shock, acute heart failure, bradycardia, and
heart block
• BBs should be given orally
• Can be given IV if unable to tolerate PO or patients with
tachyarrhythmia or hypertensive emergency
• Reduce overall mortality
• HFrEF should utilize metoprolol succinate, carvedilol, and bisoprolol
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Nitroglycerin
• Relieves myocardial ischemia and should be used in patients with ACS
unless contraindicated
• Give IV in patients with persistent hypertension, hypertensive
emergency, or heart failure
• Dose of 0.4 mg every five minutes for a total of three doses
• No reduction in morbidity or mortality

Lipid Lowering Therapy
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Statins
• Patients with ACS should be placed on high‐intensity statin therapy
for secondary prevention
• High‐intensity statin therapy initiated prior to discharge decreases
mortality by 25% at one year post‐MI
• Reduces recurrent MI, stroke, and the need for revascularization
• Low density lipoprotein cholesterol (LDL‐C) should be reduced by at
least > 50%
• Reasonable to target LDL‐C < 70 mg/dL

Ezetimibe
• Ezetimibe combined with simvastatin
• Significantly lower cardiovascular death, MI, revascularization, and
stroke compared to statin therapy alone in patients with ACS.
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Poll Question 3
A 75 yo M with h/o HTN, HLD, and IDDM presented 5 hours ago for
NSTE‐ACS. VSS. He is currently on 3L of oxygen. PE reveals bilateral
crackles in his lung fields, JVD, and LE edema. Labs show normal Cr
and K. CXR shows pulm edema b/l. ECHO shows LVEF of 35%. He was
started on atorvastatin, ASA, clopidogrel, and furosemide. Which of
the following is the most appropriate treatment?
A.
B.
C.
D.

Carvedilol
Diltiazem
Hydralazine‐isosorbide dinitrate
Lisinopril

Other Treatments
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ACE Inhibitors and ARBs
• ACEIs are reasonable for all patients with ACS
• Decrease mortality in both STEMI and NSTE‐MI patients
• Early initiation of ACEIs within the first 24 hours has been shown to
reduce mortality in STEMI patients, especially those with an anterior
MI, heart failure, or an ejection fraction (EF) ≤ 40%

Oxygen
• Supplemental oxygen should be given to all patients with ACS and an
arterial oxygen saturation < 92%.
• Reasonable to give all STEMI patients supplemental oxygen for the
first six hours
• Reassess oxygen need after 6H
• Supplemental oxygen with normal baseline oxygen saturation is not
beneficial and may actually be harmful
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Morphine
• Morphine is the drug of choice for the management of chest pain in
ACS
• Morphine is often under‐dosed
• Should be avoided since patients are in a hyperadrenergic state
which increases vasoconstriction and workload of the heart
• Patients with pain relief from narcotics should not be mistaken as
having successful reperfusion either
• No morbidity or mortality benefit
• Don’t give NSAIDS

Poll Question 4
A 68 yo F with h/o HTN is evaluated in the ED for chest pain and
dyspnea that began 1H ago. Closest PCI center is 10 min away. Patient
is confused with BP of 80/40, HR 122bpm, and O2 sat at 90%. Patient
is noted to have crackles on exam. EKG shows ST segment elevations
in the V2‐V5 and ST segment depressions in II, II, aVF. ASA is given.
What is the most appropriate management?
A.
B.
C.
D.

Immediate PCI
Thrombolytics
SL nitroglycerin
IV metoprolol
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Revascularization and
Reperfusion Therapy

Thrombolytics
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Fibrinolytic therapy and STEMI
• Fibrinolytic therapy is preferred if primary PCI is not available or will
be delayed > 120 minutes
• Fibrinolysis should be given within 12 hours of symptoms
• Fibrinolytics can also be given within 12‐24 hours if the patient is still
having symptoms or continued ST segment elevation
• Achieves its maximal benefit within the first hour
• Mortality reduction in patients with STEMI
• Fibrin specific agents such as alteplase, reteplase, and tenecteplase
are preferred over streptokinase

NSTE‐ACS and Fibrinolysis
• Fibrinolytic therapy is not recommended in patients with NSTE‐ACS
as it has not been shown to be beneficial
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Percutaneous Coronary
Intervention (PCI)

PCI and STEMI
• Primary PCI is recommended as the treatment of choice for all
patients with STEMI
• Patients with < 12 hours of symptoms should undergo
revascularization within 90 minutes of presentation to a PCI capable
facility or within 120 minutes of presentation to a non‐PCI capable
facility
• PCI decreases the risk of death, stroke, and non‐fatal re‐infarction as
compared to fibrinolytics.
• Drug eluding stents are preferred over bare metal stents

24

PCI and NSTE‐ACS
• Invasive strategy with primary PCI within 72 hours should be
considered in patients with NSTE‐ACS
• Urgent or immediate invasive strategy <2h is recommended in
hemodynamic instability, new decompensated heart failure, new or
worsening mitral regurgitation, ventricular arrhythmias, or refractory
angina despite maximal medical therapy
• Invasive strategy within 24 hours is recommended in high risk
patients with GRACE score > 140 (TIMI score >5), significant increase
in troponin, or new or worsening ST segment depressions

Coronary Artery Bypass Grafting
(CABG)
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CABG
• CABG should be considered in patients with > 50% left main stenosis
or 3‐vessel coronary artery disease, unsuccessful PCI, complicated
PCI, or mechanical complications of MI, such as papillary muscle or
free wall rupture
• For non‐emergent CABG, P2Y12 inhibitors should be discontinued for
at least 5 to 7 days prior to surgery
• Approximately 5‐10% of patients with NSTE‐ACS will require
revascularization with CABG

Practice Recommenations
• Primary PCI should be performed in patients with STEMI, posterior wall MI,
or new LBBB if symptom onset is < 12 hours and it can be performed in a
timely manner (< 90 minutes in a PCI capable facility or < 120 minutes if
being transferred to a PCI capable facility (LOE A)
• Aspirin should be given to all patients with ACS (LOE A)
• P2Y12 inhibitors, in addition to ASA, are recommend in all patients with ACS
(LOE A)
• Beta blockers in all patients with ACS without contraindications (LOE B)
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Practice Recommendations
• ACEI/ARBS in all patients with ACS and EF <40% (LOE A)
• Anticoagulation should be given to all ACS patients (LOE B)
• Statins should be given to all ACS patients unless CI (LOE A)
• Thrombolytics can be used in place of PCI if PCI is not available within
120 min (LOE A)

Contact Information
• Michael M. Braun
• Michael.m.braun.civ@mail.mil
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Arrhythmias and Dysrhythmias:
A Shocking Diagnosis
Brian Shahan, MD

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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Learning Objectives
1.

Identify the causes of ventricular arrhythmias and differentiate the types of
ventricular arrhythmias and identify the causes of atrial arrhythmias and differentiate
the types of atrial arrhythmias.

2.

Manage life-threatening ventricular arrhythmias, and assess, diagnose and stratify
for risk patients who have, or are at risk for, ventricular arrhythmias.

3.

Be familiar with the roles of various pharmacologic and device therapies for common
cardiac arrhythmias, including their indications and how to monitor for control and
adverse effects.

4.

Recognize the indications and relative benefits and risks of novel oral
anticoagulants, and select appropriate anticoagulant therapy for patients.

Associated Sessions
• (PBL) Arrhythmias and Dysrhythmias: A
Shocking Diagnosis
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Audience Engagement System
Step 1

Step 2

Step 3

Arrhythmia

Abnormal rhythm
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AES Question 1
Which of the following is NOT in the definition of Normal Sinus
Rhythm (NSR)?
A. Must have 1:1 conduction of p wave to QRS complex
B. P wave must be upright in lead II
C. P wave must be downward in aVR
D. P wave must have constant morphology
E. HR between 60 and 100 beats/min

NSR

SA
Node

• Sinus node initiates all atrial
activity
• Located in Superior and Anterior
atria

AV
Node

• Positive lead II
• Negative aVR

• No atrial ectopy

Bundle of His

• All p waves constant
Left and right
bundle branches
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NSR

Original image

ECG courtesy of David Kassop, MD

NSR
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AV Block with NSR
• Sinus rhythm occurs
• Ventricles don't get signal
• No 1:1 conduction

SA
Node

AV
Node

Bundle of His
Left and right
bundle branches

ECG courtesy of Ryan Flannigan, MD FAAP FACC
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ECG courtesy of David Kassop, MD

What’s up with this?

Case
An 80 year old woman presents with fatigue and global weakness.
EKG shows…
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https://www.researchgate.net/figure/ECG‐on‐admission‐Sinus‐tachycardia‐at‐103‐bpm‐no‐evidence‐of‐ischemic‐changes_fig1_304629787

AES Question 2
Which of the following is a terrible idea?
A.
B.
C.
D.

Rectal exam
Give IV metoprolol
Obtain CBC
CT pulmonary angiogram
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Sinus Tachycardia
• Not a heart problem!!!
• Underlying disorder
•
•
•
•
•
•

Fever
Hypovolemia
Bleeding
Sepsis
PE
Pain (usually must be severe)

Review of Sinus Rhythm
• Sinus node initiated
• Sinus arrhythmia is common and physiologic
• Don’t beta block sinus tachycardia!
• Treat underlying disorder
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Case
A 15 year old female presents with palpitations associated with
fatigue. Vital signs are normal except a fast heart rate is noted. An EKG
shows the following:

ECG courtesy of Ryan Flannigan, MD FAAP FACC
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AES Question 3
What is the diagnosis?
A. Sinus tachycardia
B. Atrial flutter with 1:1 conduction
C. Junctional tachycardia
D. Atrio‐ventricular re‐entry tachycardia

Supraventricular Tachycardia
• Atrial or ventricular rates above 100 bpm
• Involves tissue from the bundle of His or above

SVT
Inappropriate sinus tachycardia
Junctional sinus tachycardia
Atrial tachycardia
Macro reentrant atrial
tachycardia

PSVT
AVNRT
AVRT

12

SA
Node

AV
Node

Bundle of His

Left and right bundle branches

PSVT
• Atrioventricular nodal reentrant tachycardia (AVNRT)
• Narrow complex
• Most common PSVT

13

SA
Node

AV
Node

Bundle of His

Left and right bundle branches

Atrioventricular Reentrant Tachycardia (AVRT)
• Classically narrow complexed
• Can be wide if antidromic pathway

• Most common in young children
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Atrium
AV
Node
Bundle of His

Left and right bundle branches

AES Question 4
You have decided to do vagal maneuvers on this patient. Which of the
following vagal maneuvers seems to be the most successful?
A. Eyeball pressure
B. Carotid massage
C. Face in ice water
D. Bearing down

Page RL, Joglar JA, Caldwell MA, et al. 2015 ACC/AHA/HRS guideline for the
management of adult patients with supraventricular tachycardia: a report of the
American College of Cardiology/American Heart Association Task Force on Clinical
Practice Guidelines and the Heart Rhythm Society. J Am Coll Cardiol. 2016; 67: e27‐115.
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Treatment of PSVT
Acute Management
• Vagal maneuver or adenosine (Class 1)
•
Hemodynamically unstable
•

Synchronized cardioversion

• Hemodynamically stable
• IV beta blocker, diltiazem, verapamil
• Synchronized cardioversion

Page RL, Joglar JA, Caldwell MA, et al. 2015 ACC/AHA/HRS guideline for the management of adult patients with supraventricular tachycardia: a report of the American
College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines and the Heart Rhythm Society. J Am Coll Cardiol. 2016; 67: e27‐115.

Adenosine
• Diagnostic and therapeutic
• Completely blocks AV node
• If AT/flutter, will see p‐waves

• Extremely short half life
• Must be pushed fast
• Likely not to cause harm
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Case
Pt now is in sinus rhythm. EKG obtained shows…

ECG courtesy of Ryan Flannigan, MD FAAP FACC
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AES Question 5
Which of the following medications is the safest if she goes back into
stable AVRT or AF knowing she has WPW?
A. Beta blockers
B. Diltiazem/verapamil
C. Amiodarone
D. Digoxin
E. Procainamide

Wolff‐Parkinson‐White
• Associated mostly with AVRT
• Pre‐excitation on EKG (delta wave)
• Avoid all AV nodal blockers!
• Precipitates V Fib

• Procainamide and ibutilide safe
• Refer for ablation

Page RL, Joglar JA, Caldwell MA, et al. 2015 ACC/AHA/HRS guideline for the management of adult patients with supraventricular tachycardia: a report of the American
College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines and the Heart Rhythm Society. J Am Coll Cardiol. 2016; 67: e27‐115.
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Long Term Treatment PSVT
• EP study and ablation
• Medical therapy
•
•
•
•

Beta blockers, diltiazem/verapamil (if no pre‐excitation) (Class 1)
Flecainide or propafenone (Class 2a)
Amiodarone, dofetilide or sotalol (Class 2b)
Digoxin (if no pre‐excitation) (Class 2b)

Page RL, Joglar JA, Caldwell MA, et al. 2015 ACC/AHA/HRS guideline for the management of adult patients with supraventricular tachycardia: a
report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines and the Heart Rhythm Society. J
Am Coll Cardiol. 2016; 67: e27‐115.

Review of PSVT
• Adenosine!
• Watch for WPW
• Refer for ablation
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AES Question 6
A 60‐year old male is admitted for pneumonia. The nurse calls and
says the patient has been in V tach now for the last 2 mins and is
asymptomatic. What is the next step in management?
A.
B.
C.
D.

Emergent electro‐cardioversion
Load amiodarone
Get 12 lead EKG
Push adenosine

Wide Complex Tachycardia
• Ventricular tachycardia
• Supraventricular rhythm with abnormal conduction
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Wide Complex Tachycardia
• SVT with abnormal conduction
•
•
•
•

Pre‐existing bundle‐branch block or intraventricular conduction defect
Aberrant conduction due to tachycardia (normal QRS in sinus rhythm)
Electrolyte or metabolic disorder
Conduction over an accessory pathway

Wide Complex Tachycardia
• Ventricular tachycardia (v‐tach)
• A‐V dissociation
• If unsure…

V‐Tach!
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Ventricular Tachycardia
• ≥ 3 consecutive ventricular beats
• Sustained (more than 30 second)
• Non‐sustained

• Monomorphic VT
• Polymorphic VT
• Torsades de Pointes

• VT/VF storm

Case
When you arrive to the patient’s room he is asymptomatic and in
normal sinus rhythm. Rhythm strip on telemetry shows…
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ECG courtesy of Ryan Flannigan, MD FAAP FACC

AES Question 7
Telemetry confirms the rhythm was present for 3 minutes. What is the
most likely cause of his sustained VT?
A.
B.
C.
D.

Structural heart disease
Hypoxemia
Electrolyte abnormality
Acidemia
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Ventricular Arrhythmias
• Monomorphic ventricular tachycardia
• Caused by a single focus (scars)
• Catheter ablation may be curative

• Polymorphic ventricular tachycardia
• Usually ischemia
• Acute myocardial infarction
• Cardiomyopathies
• Genetic arrhythmia syndromes

• ICD may be indicated

• PVCs and non‐sustained ventricular tachycardia
• Low risk in absence of structural heart disease or arrhythmia syndrome
Al‐Khatib SM, et al. 2017 AHA/ACC/HRS Guideline for Management of Patients With Ventricular Arrhythmias and the Prevention of Sudden Cardiac
Death. 2017 VA/SCD Guideline. Downloaded from http://circ.ahajournals.org/ on 13July2018.

AES Question 8
Which of the following classes of anti‐arrhythmics is the only one that
improves mortality in patients with ventricular arrhythmias?
A.
B.
C.
D.

Class I
Class II
Class III
Class IV
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Antiarrhythmic classes
I ‐ Sodium
II ‐ Blocks
III ‐ Potassium
IV ‐ Channels

AES Question 9
The patient again goes into monomorphic VT with normal blood
pressure. It has now been 3 minutes, which of the following
medications is NOT recommended for acute management of sustained
VT?
A.
B.
C.
D.

Procainamide (class I)
Metoprolol (class II)
Amiodarone (class III)
Verapamil (class IV)
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Sustained VT
• Procainamide ‐ In patients with hemodynamically stable VT,
administration of intravenous procainamide can be useful to attempt
to terminate VT (Class 2a)
• Beta blockers ‐ In patients with polymorphic VT due to myocardial
ischemia, intravenous beta blockers can be useful (Class 2a)
• Amiodarone ‐ In patients with hemodynamically stable VT,
administration of intravenous amiodarone or sotalol may be
considered to attempt to terminate VT (Class 2a)
• Verapamil ‐ In patients with a wide QRS complex tachycardia of
unknown origin, calcium channel blockers (e.g., verapamil and
diltiazem) are potentially harmful (Class 3 – Harm)
Al‐Khatib SM, et al. 2017 AHA/ACC/HRS Guideline for Management of Patients With Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death.
2017 VA/SCD Guideline. Downloaded from http://circ.ahajournals.org/ on 13July2018.

Case
The next day the patient has nausea and receives ondansetron.
Shortly after the patient has altered mental status and now the
monitor shows this…
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AES Question 10
What is the treatment?
A. Procainamide (class I)
B. Metoprolol (class II)
C. Amiodarone (class III)
D. Magnesium Sulfate (class V)
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Management of Wide Complex Tachycardia
• If patient is unstable

• Synchronized cardioversion (defibrillate if polymorphic VT or pulseless)

• If patient is stable

• Regular and monomorphic

• Consider adenosine (Rules out SVT – however always assume VT if unsure)
• Antiarrhythmic therapy – Almost anything except Non‐DHP Ca Blockers (Most use Amio)
• Beta blocker if ischemia likely

• Polymorphic

• If prolonged QT then it’s Torsades ‐> Magnesium, potassium, lidocaine, chronotropy
• If no prolonged QT ‐> beta blocker or amiodarone

• Cardioversion if refractory to medical therapy
• If irregularly irregular
• Consider atrial fibrillation or flutter

American Heart Association. Part 7: Advanced Cardiovascular Life Support. Web‐based integrate 2010 and 2015 Guidelines.
https://eccguidelines.heart.org/wp‐content/themes/eccstaging/dompdf‐master/pdffiles/part‐7‐adult‐advanced‐cardiovascular‐life‐support.pdf.
Accessed July 2016.

Management of Ventricular Tachycardia
• Treat underlying disease
• Ready to shock
• Only beta blockers improve mortality in the long term
• ICD placement in appropriate patients
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Who gets ICD?
• Survivors of SCA
• VT with structural heart disease
• i.e. HCM, Brugada, Valvular dx, NICM, ICM, many more…

• EF < 35 with class II or III HF
• EF < 30
• Life‐expectancy of 1 year

Al‐Khatib SM, et al. 2017 AHA/ACC/HRS Guideline for Management of Patients With Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death.
2017 VA/SCD Guideline. Downloaded from http://circ.ahajournals.org/ on 13July2018.

Cardiomyopathies
Primary Cardiomyopathies

Secondary Cardiomyopathies

Genetic

Mixed

Acquired

Infiltrative/
Storage

Endocrine

Other

Hypertrophic
cardiomyopathy

Dilated cardiomyopathy

Myocarditis

Amyloidosis

Diabetes mellitus

Sarcoidosis

Arrhythmogenic right
ventricular dysplasia

Restrictive

Takotsubo

Gaucher disease

Hyperthyroidism

Neuromuscular

LV Noncompaction

Peripartum

Hurler’s disease

Hypothyroidism

Neurological

Glycogen storage
diseases

Tachycardia induced

Hunter’s disease

Hyperparathyroidism

Nutritional deficiencies

Conduction defects

Hemochromatosis

Pheochromocytoma

Dermatomyositis

Mitochondrial
myopathies

Fabry’s disease

Acromegaly

Scleroderma

Ion channel disorders

Glycogen storage disease

Electrolyte imbalance

Niemann‐Pick disease

Cancer therapy

Maron BJ, Towbin JA, Thiene G, et al. Contemporary definitions and classification of the cardiomyopathies: An American Heart Association scientific statement
from the council on clinical cardiology, heart failure and transplantation committee; quality of care and outcomes research and functional genomics and
translational biology interdisciplinary working groups; and council on epidemiology and prevention. Circulation. 2006;113:1807‐1816.
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Review of V‐Tach
• Wide complex is VT or SVT with aberrancy
• Adenosine can help differentiate

• Don’t use Ca channel blockers
• Beta blockers improve mortality
• Consider ICD

Review V‐Tach
• If prolonged QT then it Torsades
• Lots of mag!

• Amiodarone is most used if not Torsades
• If in doubt, give mag
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AES Question 11
You are awoken in the night by an intern who is concerned that a
patient’s HR is 32 while asleep. When awoken, the patient was angry
that he was disturbed in his sleep with BP of 140/90. What is the next
step in management?
A.
B.
C.
D.

Atropine
Epinephrine
Pacing
Intern fails inpatient rotation

Bradyarrhythmias
• Bradycardia heart rate < 60 beats per minute
• Symptomatic vs. asymptomatic
• Normal variants
• Sleep
• Among athletes
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Causes of bradycardia
• Sinus node dysfunction (sick sinus syndrome)
• Atrioventricular block
• Reflex syncope
• Toxins
• Systemic disease
• Electrolytes
• Conduction disturbance
• Medications

Sinus Node Dysfunction
• Problem with the sinus node and surrounding tissue
• Disease of the elderly
• Sinus bradycardia or tachy‐brady
• Indications for pacemaker placement
• Symptomatic bradycardia
• Chronotropic incompetence (can’t increase HR when demand is present)
• Symptomatic bradycardia from required drug therapy

Andrew E. Epstein et al. 2012 ACCF/AHA/HRS Focused Update Incorporated Into the ACCF/AHA/HRS 2008 Guidelines for Device‐Based Therapy of Cardiac Rhythm
Abnormalities. Downloaded from http://circ.ahajournals.org/ on 14July2018.
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Question 12
Which of the following rhythms have a high likelihood of requiring a
permanent pacer?
A.
B.
C.
D.
E.

1st degree AV block
2nd degree type 1 (Wenckebach)
2nd degree type 2 (Mobitz)
3rd degree AV block
Both C and D

SA
Node

1st Degree block

AV
Node

Bundle of His

Left and right bundle branches
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ECG courtesy of Ryan Flannigan, MD FAAP FACC

SA
Node

Mobitz I

AV
Node

Bundle of His

Left and right bundle branches
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SA
Node

Mobitz I

AV
Node

Bundle of His

Left and right bundle branches

SA
Node

Mobitz I

AV
Node

Bundle of His

Left and right bundle branches
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SA
Node

Mobitz I

AV
Node

Bundle of His

Left and right bundle branches

SA
Node

Mobitz I

AV
Node

Bundle of His

Left and right bundle branches
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ECG courtesy of Ryan Flannigan, MD FAAP FACC

SA
Node

AV
Node

Mobitz II
Bundle of His

Left and right bundle branches
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ECG courtesy of Ryan Flannigan, MD FAAP FACC

SA
Node

AV
Node

Bundle of His

Complete block
Left and right bundle branches
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ECG courtesy of Ryan Flannigan, MD FAAP FACC

Treatment if symptomatic
• Atropine (likely won’t help high degree AV block)
• Transcutaneous pacing
• Dopamine
• Epinephrine
• Reversible causes
• Transvenous pacing
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Causes
• Acute bradycardia (sinus bradycardia and AV blocks)
• Ischemia or infarction
• Conduction disease
• Medication effects
• Beta blockers
• Calcium channel blockers
• Tricyclic antidepressants

Question 13
A 77 year old male was admitted for NSTEMI and suddenly develops altered
mental status, hypotension and bradycardia. You diagnose 3rd degree AV block
and begin external pacing. You dial up the milliamps to 20 and the monitor
shows a pacer spike followed by a QRS at a rate of 70 bpm. His blood pressure
does not improve and his peripheral pulse is 35 bpm, what is the most likely
explanation?
A.
B.
C.
D.

Patient has concurrent sepsis
You are pacing the pectoralis muscle
Patient has concurrent decompensated heart failure
This is normal with external pacing
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Question 14 (last one)
A 75 year old male has episodes of syncope once every 2 months that
occurs suddenly and sometimes when driving. He has had multiple
admissions to the hospital with no discovered etiology. Tilt table
testing is normal. What is the best next step for him?
A.
B.
C.
D.

Continuous external EKG Monitor (Holter)
Event Monitor
Implanted Cardiac Monitor
Pacemaker

Review Bradycardia
• Symptomatic vs asymptomatic
• Pacer if symptomatic and irreversible condition
• Transcutaneous pacing in acute setting of Mobitz II or complete heart
block
• Dial up the electricity!!
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Review PSVT
• Adenosine!
• Watch for WPW
• Refer for ablation

Review V‐Tach
• Wide complex is VT or SVT with aberrancy
• Adenosine can help differentiate

• Don’t use Ca channel blockers
• Beta blockers improve mortality
• Consider ICD
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Review V‐Tach
• If prolonged QT then it Torsades
• Lots of mag!

• Amiodarone is most used if not Torsades
• If in doubt, give mag

Review of Sinus Rhythm
• Sinus node initiated
• Sinus arrhythmia is common and physiologic
• Don’t beta block sinus tachycardia!
• Treat underlying disorder
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Practice Recommendations
• Oral beta blockers, diltiazem, or verapamil is useful for ongoing
management in patients with symptomatic SVT who do not have pre‐
excitation during sinus rhythm. (Class I; LOE B‐R)

January CT, Wann LS, Alpert JS, et al. 2014 AHA/ACC/HRS guideline for the management of patients with atrial fibrillation: a report of the American
College of Cardiology/American Heart Association Task Force on Practice Guidelines and the Heart Rhythm Society. J AM Coll Cardiol 2014; 64: e1‐76.
Page RL, Joglar JA, Caldwell MA, et al. 2015 ACC/AHA/HRS guideline for the management of adult patients with supraventricular tachycardia: a report of the American
College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines and the Heart Rhythm Society. J Am Coll Cardiol. 2016; 67: e27‐115.

Practice Recommendations
• Permanent pacemaker implantation is indicated for Sinus Node
Dysfunction with documented symptomatic bradycardia, including
frequent sinus pauses that produce symptoms. (Class 1, LOE C)
• Atropine remains the first‐line drug for acute symptomatic bradycardia
(Class IIa, LOE B)

Eptsein AE, DiMarco JP, Ellenbogen KA, et al. 2012 ACCF/AHA/HRS focused update incorporated into the ACCF/AHA/HRS 2008 Guidelines for device based therapy
of cardiac rhythm abnormalities. A report of the American College of Cardiology Foundation/American Heart Society Task Force on Practice Guidelines and the
Heart Rhythm Society. J AM Coll Cardiol. 2013; 61: e6‐75.
American Heart Association. Part 7: Advanced Cardiovascular Life Support. Web‐based integrate 2010 and 2015 Guidelines.
https://eccguidelines.heart.org/wp‐content/themes/eccstaging/dompdf‐master/pdffiles/part‐7‐adult‐advanced‐cardiovascular‐life‐support.pdf.
Accessed July 2016.
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Practice Recommendations
• In patients with HF with New York Heart Association class II–III
symptoms and an LVEF of ≤35%, despite guideline‐directed management
and therapy, an implantable cardioverter‐defibrillator (ICD) is
recommended if meaningful survival of >1 year is expected (Class I, LOE
A).
• In patients with symptomatic, non‐life‐threatening VA, treatment with a
beta blocker is reasonable(Class IIa, LOE C)

Al‐Khatib SM, et al. 2017 AHA/ACC/HRS Guideline for Management of Patients With Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death.
2017 VA/SCD Guideline. Downloaded from http://circ.ahajournals.org/ on 13July2018.

Questions

45

Contact Information

Brian Shahan, MD
Email: brian.t.shahan.mil@mail.mil
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ICD‐10 Codes
I48.‐‐ Atrial fibrillation and flutter
I48.0 Paroxysmal atrial fibrillation
I48.1 Persistent atrial fibrillation
I48.2 Chronic atrial fibrillation

I49.– Other cardiac arrhythmias
I49.01 Ventricular fibrillation
I49.9 Other specified cardiac arrhythmias
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Atrial Fibrillation:
The Regular Irregularity
Brian Shahan, MD

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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continue to train family medicine hospitalists and to improve inpatient
residency training for family medicine residents.

2

Learning Objectives
1.

Utilize current clinical practice guidelines for the management of AF, and the stroke
risk score to prescribe appropriate medications.

2.

Review the coagulation cascade and compare targets of medications that affect the
coagulation pathway with specific applications to current recommendations of
medications for patients with atrial fibrillation.

3.

Recognize potential indications for nonpharmacologic interventions (e.g., electrical
cardioversion, surgical ablation) for atrial fibrillation and managing patients properly
following ablation.

4.

Educate patients on lifestyle modifications they can make to ensure heart health and
prevent complications from AF, including stroke or heart failure.

Audience Engagement System
Step 1

Step 2

Step 3
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Case
77 year female with no PMH presents to the clinic for upper
respiratory symptoms. Examination of the heart shows irregularly
irregular rhythm with no murmurs. Review of patient’s chart says RRR
in previous cardiac exams.

ECG courtesy of Ryan Flannigan, MD FAAP FACC
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AES Question 1
Which of the following is NOT in the definition of
atrial fibrillation?
A.
B.
C.
D.

Irregular R‐R intervals
Narrow complex QRS
Irregular atrial activity
Absence of distinct, repeating P waves

Atrial Fibrillation

•5x increase risk of stroke
•3x increase risk of HF
•2x increase risk of dementia
•2x increase risk of hospitalization
Craig T et al. 2014 AHA/ACC/HRS Guideline for the Management of Patients With Atrial Fibrillation. Circulation. 2014;130:2071‐2104
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Atrial Fibrillation
• Most common cardiac arrhythmia worldwide
• Disease of aging
• 1% patients < 60
• 8‐12% patients > 80

• 450,000 admission per year in the US
• Doubles mortality rate

Pathophysiology
SA
Node

AV
Node

Bundle of His
Left and right bundle branches
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Management
1.

Embolic stroke prophylaxis

2.

Rate/Rhythm control

AES Question 2
How should Ms Rose be managed for stroke prevention
(77 yo female with no PMH)?
A.
B.
C.
D.
E.

No additional treatment
Aspirin
Xa inhibitor
Warfarin
Clopidogrel
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Stroke Risk
CHADS2 Risk

Score

CHA2DS2VASC Risk

Score

CHF

1

CHF

1

HTN

1

HTN

1

Age ≥ 75

1

Age ≥ 75

2

Diabetes

1

Diabetes

1

Stroke/TIA

2

Stroke/TIA

2

Vascular Disease

1

Age 65 – 74

1*

Sex (Female)

1

* Sex only counts as risk
factor for females if age >
65 (NEW)

Nielsen PB, Skjøth F, Overvad TF, et al. Female sex is a risk modifier rather than a risk factor for stroke in atrial fibrillation: should we use a
CHA2DS2‐VA score rather than CHA2DS2‐VASc? Circulation. 2018;137:832‐40.

AHA Guidelines
• CHA2DS2‐VASc score recommended to assess stroke risk (Class I, LOE
B).
• If CHA2DS2‐VASc score ≥ 2 in men and ≥ 3 in women (NEW), oral
anticoagulants recommended (Class I, LOE A).
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AHA Guidelines
• For patients with AF and a CHA2DS2‐VASc score of 1 in men and 2 in
women, prescribing an oral anticoagulant to reduce thromboembolic
stroke risk may be considered
(Class IIB, LOE C) (NEW)

AHA Guidelines
CHA2DS2VASC Score

Men

Women

0

No AC

N/A

1

Consider AC

No AC

2

AC

Consider AC

3 or greater

AC

AC

AC = anticoagulation
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AHA Guidelines

NOACs (non‐vitamin K oral
anticoagulant) are recommended
over warfarin in eligible patients.
(Class I, LOE A) (NEW)
• Based on repeated trials that showed at least non‐inferior stroke
prevention and lower risks of bleeding

Anticoagulants
• Warfarin ‐> valvular AF, ESRD
• NOACs
• Dabigatran (Pradaxa) ‐> Direct thrombin inhibitor
• Rivaroxaban (Xarelto) ‐> Once daily
• Apixaban (Eliquis) ‐> Less bleeding, ESRD
• Edoxaban (Savaysa) ‐> Cancer (Non‐GI)
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What about antiplatelets?

NO

• Meta‐analysis shows ASA is either ineffective completely
or has very little benefit (NNT 125).
• ACTIVE‐W trial terminated early when clopidogrel was
found inferior to warfarin
• ACTIVE‐A trial found ASA + clopidogrel reduced stroke in
low CHADS2VASC better than ASA alone, however
bleeding increased (↑57%)
Connolly et al. Clopidogrel plus aspirin versus oral anticoagulation for atrial fibrillation in the ACTIVE‐W: a randomized control trial.
Lancet. 2006
Hart RG et al. Meta‐analysis antithrombotic therapy to prevent stroke in patients who have nonvalvular atrial fibrillation. Ann
Intern Med. 2007

AES Question 3
You obtain an echocardiogram on Ms Rose. Which of
the following would categorize Ms Rose as having
valvular AF?
A.
B.
C.
D.

Moderate‐to‐severe aortic stenosis
Moderate‐to‐severe aortic regurgitation
Moderate‐to‐severe mitral stenosis
Moderate‐to‐severe mitral regurgitation
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Valvular AF
Moderate‐to‐severe mitral stenosis
‐OR‐
Mechanical heart valve
Treat with Warfarin (Class I, LOE B)

AES Question 4
What is the most common cause of death in Ms
Rose now that she has atrial fibrillation?
A.
B.
C.
D.

Sudden cardiac death
Heart Failure
Ischemic stroke
Fatal Hemorrhage
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Are there high risk patients that shouldn’t be
anticoagulated?
HAS BLED risk
HTN (>160/100)

Score

HAS BLED Score

% risk bleed yearly

1

0

1.13

1 or 2

1

1.02

Stroke

1

2

1.88

Bleeding

1

3

3.74

Labile INRs

1

4

8.70

Elderly (Age > 65)

1

5

12.5

Drugs or alcohol

1 or 2

Abnormal renal or liver function

Withhold Anticoagulation?
• HAS BLED should not be used to exclude patients from anticoagulation
• Modify risk factors for bleeding
• Patients with HAS BLED > 3 still did better with anticoagulation
• Aspirin safer?
• Aspirin and warfarin have same bleeding risk
1. Hart RG, et al. Stroke with intermittent atrial fibrillation: incidence and predictors during aspirin therapy. Stroke prevention in Atrial Fibrillation
Investigators. J Am Coll Cardiol 2000;35:183.
2. Deirdre A. Lane, Gregory Y.H. Lip. Use of the CHA2DS2‐VASc and HAS‐BLED Scores to Aid Decision Making for Thromboprophylaxis in Nonvalvular Atrial
Fibrillation. Circulation. 2012;126:860‐865. 3. Olesen JB, Lip GY et al. Risks of thromboembolism and bleeding with thromboprophylaxis in patients with
atrial fibrillation: a net clinical benefit analysis using a “real world” nationwide cohort study. Thromb Haemost 2011.
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Modify HAS BLED Risk Factors
HAS BLED risk

Score

HTN (>160/100)
Abnormal renal or liver function

1
1 or 2

Stroke

1

Bleeding

1

Labile INRs

1

Elderly (Age > 65)

1

Drugs or alcohol

1 or 2

Deirdre A. Lane, Gregory Y.H. Lip. Use of the CHA2DS2‐VASc and HAS‐BLED Scores to Aid Decision Making for
Thromboprophylaxis in Nonvalvular Atrial Fibrillation. Circulation. 2012;126:860‐865

AES Question 5
What type of atrial fibrillation does Ms Rose have?
A.
B.
C.
D.
E.

Paroxysmal
Persistent
Long standing
Permanent
Who cares?
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Classification
Paroxysmal

Onset
Afib

Persistent

7 Days

Long Standing

12
Months

Permanent – no longer pursuing rhythm control

Types of AF
• Paroxysmal AF has same stroke risk as persistent. Likely same
mortality.
• AHA lumps all types of AF together for treatment recommendations
• Type of AF important if attempting rhythm control strategy
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AES Question 6
A week later, Ms Rose presents to the ED with fever and cough. She is
still in Afib and her HR is 130. Blood pressure is 95/60. What is the
next step in management?
A.
B.
C.
D.

Give diltiazem 15mg IV
Give metoprolol 5mg IV
Bolus LR 30mg/kg
Electro‐cardioversion

Rapid Ventricular Response
• Rule out other causes of tachycardia before blocking HR!
• Sepsis, GI bleed, fever, dehydration, etc.
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AES Question 7
Ms Rose’s BP improved to 130/80 with bolus of LR however her HR is
still 140. She is otherwise asymptomatic sitting in bed. Bedside echo
estimates EF of 25%. JVD and orthopnea are present. Which of the
following is the best option for rate control?
A.
B.
C.
D.

Diltiazem 15mg IV
Metoprolol 5mg IV
Digoxin 4‐6mcg/kg IV load
Observation

Treatment of RVR in HFrEF
• IV B‐blockers can be used with caution in RVR with reduced EF. Calcium
channel blockers can be used in HFpEF. (Class I, Level of Evidence: B)
• In the absence of pre‐excitation, intravenous digoxin or amiodarone is
recommended to control heart rate acutely in patients with HFrEF. (Class
I, Level of Evidence: B)

January CT, Wann LS, Alpert JS, et al. 2014 AHA/ACC/HRS guideline for the management of patients with atrial fibrillation: a report of the American
College of Cardiology/American Heart Association Task Force on Practice Guidelines and the Heart Rhythm Society. J AM Coll Cardiol 2014; 64: e1‐76.
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Why treat RVR?
• Reduce risk of
• hemodynamic instability
• tachycardia induced cardiomyopathy

•Hospitalization recommended if HR > 120

Tachycardia‐Induced Cardiomyopathy
• Dilated cardiomyopathy secondary to sustained tachycardia
• Sustained tachycardia for months
• Reversible with control of HR
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Acute Treatment of AF with RVR
• If hemodynamically unstable
• Electrical cardioversion
• If hemodynamically stable (with no pre‐excitation, no HFrEF)
• Metoprolol 2.5‐5.0 mg IV bolus every 3 min; up to 3 doses
• Verapamil 0.075‐0.15 mg/kg IV bolus over 2 min; may give an
additional 10.0 mg after 30 min if no response, then 0.005 mg/kg/min
infusion
• Diltiazem 0.25 mg/kg IV bolus over 2 min; then 5‐15 mg/hr

January CT, Wann LS, Alpert JS, et al. 2014 AHA/ACC/HRS guideline for the management of patients with atrial fibrillation: a report of the American
College of Cardiology/American Heart Association Task Force on Practice Guidelines and the Heart Rhythm Society. J AM Coll Cardiol 2014; 64: e1‐76.

Goal Heart Rate
• A heart rate control (resting heart rate <80) strategy is reasonable for
symptomatic management of AF. (Class IIa, LOE: B)
• A lenient rate‐control strategy (resting heart rate <110 bpm) may be
reasonable as long as patients remain asymptomatic and left ventricular
systolic function is preserved. (Class IIb, LOE: B)

January CT, Wann LS, Alpert JS, et al. 2014 AHA/ACC/HRS guideline for the management of patients with atrial fibrillation: a report of the American
College of Cardiology/American Heart Association Task Force on Practice Guidelines and the Heart Rhythm Society. J AM Coll Cardiol 2014; 64: e1‐76.
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RACE II
Lenient

Strict

P value

Goal achieved

304 (97%)

203 (67%)

< 0.001

HR

93

76

< 0.001

Primary outcomes

12.9%

14.3%

< 0.001

Visits

75

684

< 0.001

Rate Control
• Beta blockers
• esmolol
• propranolol
• metoprolol

• Nondihydropyridine calcium channel blockers
• diltiazem
• verapamil

• Digoxin
• Amiodarone (Caution!!! Also rhythm control)
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Rhythm Control
• Always remember anticoagulation before rhythm control!
• Anticoagulation 3 weeks prior to cardioversion or TEE with no atrial
thrombus (unless onset < 48 hours)

• Electro‐cardioversion
• Antiarrhythmic drugs
• Catheter ablation (very difficult with AF)

Cardioversion
• Electrical ‐ synchronized
• Pharmacological
•
•
•
•
•

Flecainide
Dofetilide
Propafenone
Ibutilide
Amiodarone
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Rate vs. Rhythm Control
• AFFIRM and RACE trials
• Rate control equivalent to rhythm control
• Rhythm control
•
•
•
•

Proarrhythmic
Requires monitoring
Reoccurs in 20‐60% at one year
Increased hospitalization rate

Q8
After starting Ms Rose on metoprolol, the patients HR improves to 80.
Her EKG now shows…
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ECG courtesy of Ryan Flannigan, MD FAAP FACC

AES Question 8
Which of the following is true?
A.
B.
C.
D.

A flutter cannot coexist with A fib
Catheter ablation can restore NSR
No anticoagulation needed
Rate control is generally easier with Flutter than if atrial fibrillation

Page RL, Joglar JA, Caldwell MA, et al. 2015 ACC/AHA/HRS guideline for the management of adult patients with supraventricular tachycardia: a report of the American
College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines and the Heart Rhythm Society. J Am Coll Cardiol. 2016; 67: e27‐115.
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Pathophysiology
SA
Node

AV
Node

Bundle of His
Left and right bundle branches

Atrial Flutter
• Reentrant atrial arrhythmia
• Regular atrial rate
• Constant p‐wave morphology
• Similar risk factors for atrial fibrillation
• Atrial flutter and atrial fibrillation can coexist in same patient
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AES Question 9
Despite our best efforts, Ms Rose continues to have AF
with HR of 130 and LV dysfunction. She was electro‐
cardioverted and started on amiodarone but went back
into AF with RVR. What is the next best intervention?
A.
B.
C.
D.

Use non‐FDA approved dose of metoprolol
AV node ablation with pace maker placement
Start a second antiarrhythmic
Allow her to have a more lenient HR goal

AES Question 10
Ms Rose now must undergo repair of an abdominal aortic aneurysm.
She has been tolerating apixaban well for nonvalvular AF. How should
her anticoagulation be managed?
A.
B.
C.

Last dose apixaban 2 days before procedure. Restart in 24 hours
Continue apixaban through surgery
Last dose apixaban 3 days before procedure and start bridging
heparin drip until surgery
D. Last dose apixaban 3 days before procedure. Restart in 48 hours.

25

Procedural Bleed Risk
Anticoagulant

High Bleed Risk

Low Bleed Risk

High Bleed Risk

Low Bleed Risk

Dabigatran

Last dose 3 days
before
procedure*

Last dose 2 days
before procedure*

Resume 48‐72 hours
post op

Resume 24 hours
post op

Rivaroxaban
Apixaban
Edoxaban

Last dose 3 days
before procedure

Last dose 2 days
before procedure

Resume 48‐72 hours
post op

Resume 24 hours
post op

*Changes if renally dosed

Clot Risk
• Very high risk
• CHA2DS2VASC of ≥ 6
• Mechanical heart valve
• Any Mitral valve
• Rheumatic valvular disease
• VTE previous 3 months
• High risk
• CHA2DS2VASC of 4‐5
• Bileaflet aortic valve prosthesis and AF
• VTE in past 3‐12 months
• Low risk
• CHA2DS2VASC < 4
• VTE > 12 month
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Heparin Bridge
• Stop warfarin approx. 5 days before surgery
• Start LMWH or heparin until procedure
• Restart LMWH/heparin after procedure and oral warfarin
• Continue LMWH/heparin until warfarin therapeutic
• BRIDGE trial showed bridge not needed
• Excluded from the trial:
•
•
•
•
•
•

Mechanical heart valve
VTE/Stroke < 12 weeks
Cardiac, intracranial, or intraspinal surgery
CrCl < 30
Platelets < 100K
Recent major bleeding

Most still bridge if
CHADS2VASC ≥ 6

Reversal Agents
Warfarin

Unactivated PCC (Kcentra)
Vit K
FFP

Dabigatran

Idarucizumab (Praxbind)
Activated PCC
TXA

Apixaban
Rivaroxaban
Edoxaban

Andexanet alfa (Andexxa)
Unactivated PCC
TXA
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AES Question 11
Ms Rose fell and now has a small subdural hematoma
and she is admitted to a rehab facility and recovering
well. Which of the following is a possible treatment
course regarding her anticoagulation?
A.
B.
C.
D.

Restart apixaban in 3 days
Switch to dabigatran in 3 days
Discontinue all anticoagulation forever
Refer patient for LAA closure

LAA Occlusion

• Percutaneous LAA occlusion may be considered in
patients with AF at increased risk of stroke who have
contraindications to long‐term anticoagulation (Class
IIb, LOE B)

Photo from
http://www.naharnet.com/stories/en/186746
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AES Question 12
Ms Rose is back on apixaban and has an NSTEMI and gets a single
Drug‐Eluding Stent. How should her anticoagulation be managed?
A.
B.
C.
D.

Apixaban, clopidogrel, and aspirin (“Triple therapy”)
Apixaban and aspirin
Clopidogrel and aspirin
Triple therapy for 4‐6 weeks then stop ASA

Afib post MI/Stents
• Triple therapy rationale
• Anticoagulation prevents stroke
• DAPT prevents stent thrombosis

• The Bad…
• 4x higher risk of bleeding than warfarin alone
• 2x higher risk of ICH than DAPT alone

Piccini JP, Jones WS. Triple Therapy for Atrial Fibrillation after PCI. N Engl J Med 2017; 377:1580‐1582
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AF with Stents
• WOEST Trial (warfarin plus clopidogrel)
• PIONEER AF (rivaroxaban plus P2Y12)
• RE‐DUAL PCI (dabigatran plus P2Y12)
• All had less bleeding
• None powered to detect increase in ischemic events

AUGUSTUS
• Apixaban with P2Y12

VS Triple Therapy

• Apixaban better than warfarin
• Dual therapy group less bleeding (significant)
• More ischemic events (not significant)

Lopes RD, Heizer G, Aronson R, et al. Antithrombotic Therapy after Acute Coronary Syndrome or PCI in Atrial Fibrillation. N Engl J Med 2019; 380:1509‐
1524
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STOPDAPT‐2 Trial
• 1 month DAPT better than 12 months
• Less bleeding, MI

• Not AF patients

Watanabe H, Domei T, Morimoto T, et al. Effect of 1‐Month Dual Antiplatelet Therapy Followed by Clopidogrel vs 12‐Month Dual Antiplatelet Therapy on Cardiovascular and
Bleeding Events in Patients Receiving PCI. JAMA. 2019;321(24):2414‐2427

AES Question 12
Ms Rose has a brother (Franky), who is 70 and has an ischemic
stroke. MRI shows an embolic distribution. Carotid u/s does not
show atherosclerosis. TEE shows no PFO or intra‐atrial clot.
Overnight telemetry and EKG show normal sinus rhythm. What is
the next step in management?
A.
B.
C.
D.

Assume this is AF and treat with anticoagulation
Holter monitor for 24 hours
Extended Holter for 30 days
Implant a loop recorder
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Cryptogenic Stroke/Silent AF
• Median time to find AF is 84 days
• Recommended course of action
• Extended Holter for 30 days
• If no AF, then Implantable Loop Recorder
• In patients with cryptogenic stroke (i.e., stroke of unknown
cause) in whom external ambulatory monitoring is
inconclusive, implantation of a cardiac monitor (loop
recorder) is reasonable to optimize detection of silent AF
(Class IIa, LOE B)

ECG courtesy of Ryan Flannigan, MD FAAP FACC

Q13

Franky now develops AF with RVR. His EKG 1 year prior:
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AES Question 13
Which of the following medications is the safest for managing his RVR?
A.
B.
C.
D.
E.

Beta blocker
Diltiazem/verapamil
Amiodarone
Digoxin
Procainamide

Pathophysiology
SA
Node

AV
Node

Bundle of His
Left and right bundle branches
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Pre‐excitation
• Don’t block the AV node!!!
• Can deteriorate into Vfib

• Procainamide or Ibutalide are safe
• Can always electro‐cardiovert

Summary
• Two prongs with management
• Embolic stroke prophylaxis
• Rate/Rhythm control

• HAS BLED to modify risk only
• Don’t use Dilt in HFrEF
• Watch out for pre‐excitation
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Summary
• Review perioperative recs for NOACs
• AF is a common cause of crytogenic stroke
• Consider avoiding Triple Therapy
• A Flutter has same stroke risk

Summary 2019 Changes
• Anticoagulation in CHA2DS2‐VASc score ≥ 2 in men and ≥ 3 in women
• NOACs for all (except mechanical heart valve/Mitral stenosis)
• Consider LAA closure in patients who can’t have anticoagulation
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Practice Recommendations
• If CHA2DS2‐VASc score ≥ 2 in men and ≥ 3 in women (NEW), oral
anticoagulants recommended (Class I, LOE A).

Craig T et al. 2019 AHA/ACC/HRS Focused Update of the 2014 AHA/ACC/HRS Guideline for the Management of Patients With
Atrial Fibrillation. Circulation. 2019;139

Practice Recommendations
• NOACs (non‐vitamin K oral anticoagulant) are recommended over
warfarin in eligible patients. (Class I, LOE A)

Craig T et al. 2019 AHA/ACC/HRS Focused Update of the 2014 AHA/ACC/HRS Guideline for the Management of Patients With
Atrial Fibrillation. Circulation. 2019;139
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Practice Recommendations
• Percutaneous LAA occlusion may be considered in patients with AF at
increased risk of stroke who have contraindications to long‐term
anticoagulation (Class IIb, LOE B)

Craig T et al. 2019 AHA/ACC/HRS Focused Update of the 2014 AHA/ACC/HRS Guideline for the Management of Patients With
Atrial Fibrillation. Circulation. 2019;139

Contact Information

Brian Shahan, MD
Email: brian.t.shahan.mil@mail.mil
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ICD‐10 Codes
I48.‐‐ Atrial fibrillation and flutter
I48.0 Paroxysmal atrial fibrillation
I48.1 Persistent atrial fibrillation
I48.2 Chronic atrial fibrillation
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Care of the Postmyocardial Infarction Patient

MAJ Craig Barstow, MD

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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Learning Objectives
1.

Identify hospitalized patients for MI who are at increased
risk for readmission.

2.

Develop a collaborative treatment plan for common
cardiovascular conditions, taking gender differences into
account, emphasizing medication adherence and
monitoring.

3.

Establish a multidisciplinary approach before discharge
of patients hospitalized for MI.

Audience Engagement System
Step 1

Step 2

Step 3
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Case 1
Mike is a 64-year old male who presents
to your clinic. He was discharged from the
hospital 2 days ago after a non-st
elevation myocardial infarction. During his
hospital stay, angiography was performed
and 2 drug-eluting stents were placed.
Mike wants to know what he can do to
prevent another heart attack.

Poll Question 1
Which of the following is the biggest risk factor for
a repeat myocardial infarction?
A. Obesity
B. Smoking
C. Hypertension
D. Diabetes
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Risk of Repeat MI
4-8% of patients with an MI will have a
second MI within 5 years
• 2.65% in the first year
• 1% per year for each year afterwards

Risk Factors for Repeat MI
•Diabetes (HR 2.013)
•Two or more previous MI HR (HR 1.54)
•Advancing age

Nakatani D, Sakata Y, Suna S, et al. Incidence, Predictors, and Subsequent Mortality Risk of Recurrent Myocardial infarction in
patients following discharge for acute myocardial infarction. Circ J. 2013;77:439‐446.
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Secondary Prevention
Lifestyle Modification
•Smoking cessation
•Exercise

Smoking Cessation
•After 5 years of smoking abstinence

• Mortality and morbidity reduced to nonsmoking levels
• For smokers who quite after MI – RR 0.63
(ARR 6.4% NNT 15.6)

•Smoking cessation is recommended for all
patients with CAD
Gerber Y, Rosen LJ, Goldbourt U, et al. Smoking status and long‐term survival after first acute myocardial infarction. JACC. 2009;54:
2382‐2387.
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Smoking Cessation
Smoking cessation is recommended for all
patients with CAD
• Referral and pharmacotherapy are recommended
if needed
• Buproprion and nicotine replacement therapy are
equivalent
• Varenicline is superior to both
• No tobacco cessation medications are associated
with increased cardiovascular risks
Prochaska JJ, Benowitz NL. Smoking cessation and the cardiovascular patient. Curr Opin Cardiol. 2015;305: 506‐511.

Smoking Cessation
Recommendations
Patients should be asked about tobacco use status at
every office visit. (Class IB)
Every tobacco user should be advised to quit at every
visit. (Class IA)
Patients should be assisted by counseling and by
development of a plan for quitting that may include
pharmacotherapy and/or referral to a smoking
cessation program. (Class IA)
Smith SC, Benjamin EJ, Bonow RO, et al. AHA/ACCF Secondary prevention and risk reduction therapy for patients with coronary and other atherosclerotic
vascular disease: 2011 update: a guideline form the American Heart Association and American College of Cardiology Foundation. Circulation. 2011; 58: 2342‐
2346.
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Post MI interventions
All Cause Mortality
Smoking cessation

NNT 15.6

Exercise
•Moderate intensity exercise
• 30-60 minutes of exercise five to 7 days a
week
• Reduces cardiovascular mortality (RR 0.74)
• Does not reduce risk of MI,
revascularization or all cause mortality
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Exercise
•Daily walking can be started after
discharge
•Aerobic exercise can begin 1-2 weeks
after discharge
•Mild to moderate strength training can
started 2-4 weeks after aerobic exercise

Exercise Recommendations
All eligible patients with ACS or whose status is
immediately post coronary artery bypass surgery
or post-PCI should be referred to a comprehensive
outpatient cardiovascular rehabilitation program
either prior to hospital discharge or during the first
follow-up office visit. (Class IA)
A home-based cardiac rehabilitation program can
be substituted for a supervised, center-based
program for low-risk patients. (Class IA)
Smith SC, Benjamin EJ, Bonow RO, et al. AHA/ACCF Secondary prevention and risk reduction therapy for patients with coronary and other atherosclerotic
vascular disease: 2011 update: a guideline form the American Heart Association and American College of Cardiology Foundation. Circulation. 2011; 58: 2342‐
2346.
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Post MI interventions
All Cause Mortality
Smoking cessation
Cardiac rehabilitation

NNT 15.6
NA

Depression
•Depression is common in patients after
MI
•Treatment may improve quality of life

• Treatment has not been shown to improve
cardiovascular outcomes

•No one medication is more effective
• SSRI is a reasonable first choice
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Depression Recommendations
For patients with recent coronary artery
bypass graft surgery or myocardial
infraction, it is reasonable to screen for
depression if patients have access to case
management, in collaboration with their
primary care physician and a mental
health specialist. (Class Iib, LOE C)
Smith SC, Benjamin EJ, Bonow RO, et al. AHA/ACCF Secondary prevention and risk reduction therapy for patients with coronary and other atherosclerotic
vascular disease: 2011 update: a guideline form the American Heart Association and American College of Cardiology Foundation. Circulation. 2011; 58: 2342‐
2346.

Driving After an MI
•United States and most countries do not
prohibit driving after MI
•Some recommend no driving
• 4 weeks after CABG
• 2 weeks after MI
• 2 days after stent
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Secondary Prevention
Medical Therapy
•Blood pressure control
•Cholesterol management
•Anti-platelet
•Beta-blockade
•Anti-anginal

Blood Pressure Control
•ACC/AHA recommends goal 140/90
•Eighth Joint National Committee
recommends goal
• 150/90 patients over 60
• 140/90 younger than 60
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Blood Pressure Control
SPRINT trial 2015
•9,361 patients with hypertension and
increased risk of CVD
• Included patients with known CAD

• Randomized to
• Intensive treatment: systolic < 120
• Standard treatment: systolic < 140

SPRINT Trial 2015
Intensive treatment vs. Standard treatment
• 1.2% ARR all-cause mortality (NNT 83)
• 0.8% ARR heart failure (NNT 125)
• No change in MI, ACS, stroke
• More hypotension, acute kidney injury,
electrolyte abnormalities
SPRINT Research Group. A randomized trial of intensive versus standard blood‐pressure control. NEJM. 2015;373: 2103‐2116.
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Hypertension Recommendations
All patients should be counseled regarding the need for
lifestyle modification: weight control; increased physical
activity; alcohol moderation; sodium reduction; and emphasis
on increased consumption of fresh fruits, vegetables, and lowfat dairy products. (Class I, LOE B)
Patients with blood pressure >= 140/90 mm Hg should be
treated, as tolerated, with blood pressure medication, treating
initially with beta-blockers and/or ACE inhibitors, with
additional of other drugs as needed to achieve goal blood
pressure. (Class I, LOE A)
Smith SC, Benjamin EJ, Bonow RO, et al. AHA/ACCF Secondary prevention and risk reduction therapy for patients with coronary and other atherosclerotic
vascular disease: 2011 update: a guideline form the American Heart Association and American College of Cardiology Foundation. Circulation. 2011; 58: 2342‐
2346.

Post MI Interventions
All Cause Mortality
Smoking cessation
Cardiac rehabilitation
Intensive BP treatment

NNT 15.6
NA
NNT 83

Prochaska JJ, Benowitz NL. Smoking cessation and the cardiovascular patient. Curr Opin Cardiol. 2015;305: 506‐511.
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Poll Question 2
Mike is currently on a high-potency statin. You plan to recheck his
LDL in 3 months. If his LDL-C is still greater than 70 md/dL and you
add ezetimibe to his statin, what benefit is it reasonable to expect
from the added medication?
A.
B.
C.
D.

Decreased all-cause mortality
Decreased major cardiovascular events
Increased adverse events
No benefit has been proven from adding ezetimibe

2018 Cholesterol Guidelines
Secondary prevention
•Acute Coronary Syndrome
•Myocardial infarction
•Stable or unstable angina
•Arterial revascularization
•Peripheral artery disease
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2018 Cholesterol Guidelines
Secondary Prevention
Age < 75 years
•Start high-intensity statin
•If high-intensity statin not tolerated
• Moderate-intensity statin

•If LDL-C >= 70 mg/dL
• Consider ezetimibe

2018 Cholesterol Guidelines
Secondary Prevention
Age > 75 years
•Starting moderate or high-intensity statin
is reasonable
•Continuing high-intensity statin is
reasonable
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Very-High Risk ASCVD
Multiple ASCVD events
•ACS within past 12 months
•Myocardial infarction
•Symptomatic Peripheral Artery Disease

Very-High Risk ASCVD
Or one event and multiple high-risk conditions
• Age 65 years or older
• Heterozygous familial hypercholesterolemia
• Diabetes mellitus
• Hypertension
• Chronic kidney disease (GFR 15-59 mL/min)
• Current smoker
• LDL-C persistently > 100 mg/dL
• History of congestive heart failure
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Very-High Risk ASCVD
Multiple ASCVD events or one event and
multiple high-risk conditions
• If on high-intensity statin and LDL-C >= 70
mg/dL
• Consider adding ezetimibe
• Add ezetimibe before PCSK9-I
• Adding PCSK9-I is reasonable for LDL-C >=
100 mg/dL or non-HDL-C >= 100 mg/dL

High Intensity Statin
Lowers LDL-C >= 50%
• Atorvastatin 80 mg
• Rosuvastatin 40mg
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Moderate-Intensity Statin
Lowers LDL-C 30-49%
• Atorvastatin 10 mg
• Rosuvastatin 10mg
• Simvastatin 20‐40mg
• Pravastatin 40mg
• Lovastatin 40mg
• Fluvastatin 40mg BID

Cochrane Reviews
2018 Ezetimibe with statin
• Reduced MACE (ARR 1.7%, NNT 58.8)
• No effect on all‐cause mortality
• No increase in adverse events
2018 PCSK9 Monoclonal antibodies
• Reduce LDL‐C and decrease CVD risk
• No effect on all‐cause mortality
• Increased risk of adverse events
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Lipid Recommendations
In patients who are 75 years of age or younger with clinical
ASCVD, high-intensity statin therapy should be initiated or
continued with the aim of achieving a 50% or greater
reduction in LDL-C levels. (Class I, LOE A)
In patients with clinical ASCVD who are judged to be very
high risk and considered for PCSK9 inhibitor therapy,
maximally tolerated LDL-C lowering therapy should include
maximally tolerated statin therapy and ezetimibe. (Class 1,
LOE B)
Grundy SM, Stone NJ, Bailey AL, at al. 2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ ADA/AGS/APhA/ASPC/NLA/PCNA guideline on the management of blood
cholesterol: a report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. J Am Coll Cardiol
2019;73:e285–350.

Post MI interventions
All Cause Mortality
Smoking cessation
Cardiac rehabilitation
Intensive BP treatment
Statin
Ezetimibe + statin
PCSK9 monoclonal antibodies

NNT 15.6
N/A
NNT 83
NNT 94
N/A
N/A

Prochaska JJ, Benowitz NL. Smoking cessation and the cardiovascular patient. Curr Opin Cardiol. 2015;305: 506‐511.
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Poll Question 3
Mike was prescribed aspirin and ticagrelor. His MI was
treated with angiography and drug eluting stents. How
long should Mike stay on both medications (dual
antiplatelet therapy)?
A. Minimum 14 days
B. At least 1 month
C. At least 6 months
D. At least 12 months

Antiplatelet Therapy
Dual antiplatelet therapy (Aspirin plus P2Y12
Inhibitor)
•Aspirin continued indefinitely (75-100mg
daily)
•P2Y12 Continued 0-12 months or longer
• Ticagrelor
• Clopidogrel
• Prasugrel
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Antiplatelet Therapy
Dual antiplatelet therapy (DAPT)
•Aspirin plus P2Y12 Inhibitor
• Ticagrelor
• Clopidogrel
• Prasugrel

Aspirin
Continued indefinitely for all patients with
CAD
• Lower doses associated with less bleeding
• Higher doses do not reduce ischemic events
• Can inhibit P2Y12 inhibitors

Recommended daily dose 81 mg (75-100mg)
• Reduce risk of MI (NNT 77)
• Improve all cause mortality (NNT 333)
Antithrombotic Trialists Collaboration. Aspirin in the primary and secondary prevention of vascular disease: collaborative meta‐
analysis of individual participant date from randomized trials. Lancet. 2009;373: 19893‐1860.
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DAPT
Choice of agent
• Ticagrelor reasonable as first choice for ACS
• Prasugrel over clopidogrel for ACS and stents
• Patients not at high risk for bleed
• Patients without history of stroke or TIA

• Prasugrel contraindicated for history of stroke
or TIA

DAPT Length of Therapy
Stable Ischemic Heart Disease
(Clopidogrel)
• Medical management – no benefit (Class
III)
• BMS – at least 1 month (Class I)
• DES – at least 6 months (Class I)
• CABG – at least 12 months (Class IIb)
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DAPT Length of Therapy
Acute Coronary Syndrome

• Medical management – At least 12 months
(Class I)
• Lytic – Minimum 14 days, preferably at least 12
months (Class I)
• PCI (BMS or DES) – at least 12 months
(Class I)
• CABG – 12 months (Class I)

DAPT Length of Therapy
Extended length of DAPT
•Result on less ischemic events
•But more bleeding
Consider extended DAPT (Class IIb)
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DAPT Length of Therapy
Extended length of DAPT
•Low ischemic risk and high bleeding risk
• Shorter duration

• High ischemic risk and low bleeding risk
• Longer duration

DAPT Score
Age >= 75

-2

Age 65-75
Age < 65
Current cigarette smoker
DM
MI at presentation
Prior PCI or prior MI
Stent diameter < 3 mm
Paclitaxel-eluting stent
CHF or EF < 30%
Saphenous vein graft PCI

-1
0
1
1
1
1
1
1
2
2
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DAPT Score
Score >= 2
•Favors prolonged DAPT
Score < 2
•Favors shorter course

DAPT Recommendations
In patients with ACS (NSTE-ACS or STEMI) treated
with DAPT after BMS or DES implantation, P2Y12
inhibitor therapy (clopidogrel, prasugrel, ticagrelor)
should be given for at least 12 months. (Class I, LOE
B)
In patients with ACS treated with coronary stent
implantation who have tolerated DAPT without a
bleeding complication, and who are not at high
bleeding risk, continuation of DAPT for longer than 12
months may be reasonable. (Class IIb, LOE B)
Levine G, bates ER, Bittle JA, et al. 2016 ACC/AHA guideline focused update on duration of dual antiplatelet therapy in patients with coronary artery disease: a
report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. JACC. 2016; 68: 1082‐1109.
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Post MI interventions
All Cause Mortality
Smoking cessation
Cardiac rehabilitation
Intensive BP treatment
Statin
Ezetimibe + statin
PCSK9 monoclonal antibodies
Aspirin
Anti-platelet therapy

NNT 15.6
N/A
NNT 83
NNT 94
N/A
N/A
NNT 333
NNT 153

Poll Question 4
Mike is also taking metoprolol succinate. He give you a
copy of his post-MI echocardiogram report, which shows
a normal ejection fraction. How long should you continue
the beta blocker?
A. At least 14 days
B. At least 12 months
C. 3 years
D. 3 years and continuing indefinitely is reasonable
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Beta Blockade
• In patients with previous MI

• Reduce mortality NNT 42
• Reduce reinfarction NNT 107

• Recommended agents
• Carvedilol
• Metoprolol succinate
• Bisoprolol

• Continue for at least 3 years
• Indefinitely if LVEF < 40%

Beta Blockade
How long to continue?
•Original studies were prerevascularization
• Showed improved mortality
• Decreased infarct size

• Modern studies in the vascularization age
show conflicting results
• Evidence of short-term benefits
• Long term benefit less clear

Bockstall K. How long should we continue beta‐blockers after MI? 2017. https://www.acc.org/latest‐in‐cardiology/articles/2017/01/20/09/36/how‐long‐
should‐we‐continue‐beta‐blockers‐after‐mi. Accessed July 2019.
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Beta Blocker Recommendations
Beta-blocker therapy should be used in all patients with left ventricular
systolic dysfunction (ejection fraction <= 40%) with heart failure or prior
myocardial infarction, unless contraindicated. (Use should be limited to
carvedilol, metoprolol succinate, or bisoprolol, which have been shown to
reduce mortality) . (Class I, LOE A)
Beta-blocker therapy should be started and continued for 3 years in all
patients with normal left ventricular function who have had myocardial
infarction. (Class I, LOE B)
It is reasonable to continue beta-clockers beyond 3 years as chronic
therapy in all patients with normal left ventricular function who have had
myocardial infarction or ACS. (Class I, LOE B)
Smith SC, Benjamin EJ, Bonow RO, et al. AHA/ACCF Secondary prevention and risk reduction therapy for patients with coronary and other atherosclerotic
vascular disease: 2011 update: a guideline form the American Heart Association and American College of Cardiology Foundation. Circulation. 2011; 58: 2342‐
2346.

Post MI interventions
All Cause Mortality
Smoking cessation
Cardiac rehabilitation
Intensive BP treatment
Statin
Ezetemibe + statin
PCSK9 monoclonal antibodies
Aspirin
Anti-platelet therapy
Beta blockade

NNT 15.6
N/A
NNT 83
NNT 94
N/A
N/A
NNT 333
NNT 153
NNT 42
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Case 1 Continued
Mike returns to your office 3 months later. Despite
taking all of the medications you prescribed, he
still has substernal chest pain that is brought on by
exercise and relieved by rest. This pain is very
similar to the chest pain he had in the months
prior to his heart attack. He is worried that he
might be having another heart attack. When
asked, he answers he has not been taking the
nitroglycerin you prescribed him.

Angina after a MI
Is this stable angina or unstable angina?
Unstable angina
•New onset
•Increasing in intensity
•Occurs with rest
•Troponin negative
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Angina after a MI
Pharmacological management
•Sublingual nitroglycerin (immediate relief)
•Beta blockers (long-term relief)

Angina after a MI
If the patient still has angina… consider
adding:
•Calcium channel blocker
•Long-acting nitrate
•Ranolazine
If still symptomatic… consider angiography
and possible revascularization
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Angina after a MI
What if you think the patient is having a
repeat MI?
•ECG
•Troponin
•If negative, consider stress imaging
• Stress echocardiography
• Nuclear myocardial perfusion

Practice Recommendations
• Every tobacco user should be advised to quit at every visit. (Class
IA)
• Patients with blood pressure >= 140/90 mm Hg should be treated,
as tolerated, with blood pressure medication, treating initially with
beta-blockers and/or ACE inhibitors, with additional of other drugs
as needed to achieve goal blood pressure. (Class I, LOE A)
• In patients with ACS (NSTE-ACS or STEMI) treated with DAPT
after BMS or DES implantation, P2Y12 inhibitor therapy
(clopidogrel, prasugrel, ticagrelor) should be given for at least 12
months. (Class I, LOE B)
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Contact Information
•Craig Barstow, MD, FAAFP
•craig.h.barstow.mil@mail.mil

Questions
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Additional Reading
• Smith SC, Benjamin EJ, Bonow RO, et al. AHA/ACCF Secondary prevention and
risk reduction therapy for patients with coronary and other atherosclerotic
vascular disease: 2011 update: a guideline form the American Heart Association
and American College of Cardiology Foundation. Circulation. 2011; 58: 2342‐
2346.
• Grundy SM, Stone NJ, Bailey AL, at al. 2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/
ADA/AGS/APhA/ASPC/NLA/PCNA guideline on the management of blood
cholesterol: a report of the American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guidelines. J Am Coll Cardiol
2019;73:e285–350.
• Levine G, bates ER, Bittle JA, et al. 2016 ACC/AHA guideline focused update on
duration of dual antiplatelet therapy in patients with coronary artery disease: a
report of the American College of Cardiology/American Heart Association Task
Force on Clinical Practice Guidelines. JACC. 2016; 68: 1082‐1109.
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Deep Vein Thrombosis and
Pulmonary Embolism Management:
The Clot Thickens
David Schneider, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family Physicians for
educational purposes only. Please note that medical information is constantly changing; the information
contained in this activity was accurate at the time of publication. This material is not intended to represent the
only, nor necessarily best, methods or procedures appropriate for the medical situations discussed. Rather, it
is intended to present an approach, view, statement, or opinion of the faculty, which may be helpful to others
who face similar situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual using this
material and for all claims that might arise out of the use of the techniques demonstrated therein by such
individuals, whether these claims shall be asserted by a physician or any other person. Physicians may care
to check specific details such as drug doses and contraindications, etc., in standard sources prior to clinical
application. This material might contain recommendations/guidelines developed by other organizations.
Please note that although these guidelines might be included, this does not necessarily imply the
endorsement by the AAFP.
This live CME session is supported by an educational grant from the Bristol-Myers Squibb and Pfizer Alliance.
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It is the policy of the AAFP that all individuals in a position to control content disclose
any relationships with commercial interests upon nomination/invitation of
participation. Disclosure documents are reviewed for potential conflict of interest
(COI), and if identified, conflicts are resolved prior to confirmation of participation.
Only those participants who had no conflict of interest or who agreed to an identified
resolution process prior to their participation were involved in this CME activity.
All individuals in a position to control content for this session have indicated they have
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The content of my material/presentation in this CME activity will include discussion of
unapproved or investigational uses of products or devices as indicated: Consider
anticoagulation of distal deep venous thrombosis under certain circumstances, per
recommendations.

David Schneider, MD, FAAFP
Faculty physician/Didactics Director/Procedures Director, Santa Rosa Family Medicine
Residency, California; Professor of Family and Community Medicine, University of California,
San Francisco (UCSF) School of Medicine
Dr. Schneider cares for the underserved in Santa Rosa, California, serving Latino, Southeast
Asian, and Eritrean populations. He has taught the breadth and depth of family medicine for
more than 20 years, and his professional interests include the physician-patient relationship
and clinical skills. Cardiovascular system conditions are one of his specialty topics, and he
points to "the growing body of evidence suggesting that lifestyle is as effective as, or more
effective than, pharmacologic interventions in primary prevention." Dr. Schneider also focuses
on conditions of the endocrine system (especially thyroid); skin conditions and dermatology;
primary prevention, with a focus on lifestyle; and procedures. Board certified in both family
medicine and integrative holistic medicine, he produces Dr. Dave's To Your Health segments
for Wine Country Radio and BlogTalkRadio.com.
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Learning Objectives
1.

Establish protocols to identify patients at risk for a thromboembolic
event, and provide counseling to reduce risks and recognize signs and
symptoms.

2.

Use an evidence-based algorithm to diagnose DVT/PE, taking into
account the stability of the patient.

3.

Prescribe appropriate anticoagulant agents, according to the most
recent clinical guidelines, to treat and help prevent recurrence of
thrombotic events in patients.

4.

Develop collaborative care plans with patients; emphasizing
adherence to prescribed therapies, and monitoring with follow-up.

Associated Sessions
• (PBL) Deep Vein Thrombosis and
Pulmonary Embolism Management: The
Clot Thickens
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Audience Engagement System
Step 1

Step 2

Step 3

VTE Epidemiology
• DVT:
– ~80/100K / yr  600,000 hosp/yr.
• Up to 900K/yr, many unreported/insignificant.

– Males may have ~20% higher risk vs females.
– Risk ↑ w/age.
• Men 60-80 have 53X higher risk vs men <40.
• Women 60-80 have 26X higher risk vs women <40.

– African-Americans may have ↑ risk, Asians &
Native Americans may have ↓ risk.
https://www.cdc.gov/ncbddd/dvt/data.html; Nat Rev Cardiol 2015; 12:464–74; Am J Prev Med 2010;38(4 Suppl):S495‐501; Tech Vasc Interv Radiol 2004;7:50‐4
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PE Epidemiology
• 3rd most common CV dz (CAD, cerebrovasc).
• 60,000 – 100,000 annual deaths in US.
• Increasing detection (D-Dimer)  apparent ↑
incidence.
• Sudden death = 1st sx in ~25% w/PE.
• ↑ age  ↑ % of VTE is PE.
• PE deaths may be ↓ing – improved care/
prevention vs admitting less severe PE vs other.
https://www.cdc.gov/ncbddd/dvt/data.html; Nat Rev Cardiol 2015;12:464–74; Arch Intern Med 2003;163:1711‐7; Chest 2016;150:35‐45

Who Is At Risk for VTE?
• Most hospitalized pts (135X community risk!)
– ENDORSE study 2008, retrospective rev 68,000
hosp pts:
• 52% of hosp pts at risk—64% of surg pts; 41.5% of
medical pts.

– ENDORSE II 2010, 1627 pts, Mexico, X-section:
• 38% @ risk.

– Both studies  58% surg pts receiving
recommended prophylaxis.
Mayo Clin Proc 2001;76:1102‐10; Lancet 2008;371:387‐94; Lancet 2008;371:361‐2; Cirugia Cirujanos 2010;78:333‐41
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VTE Risk: Shockers
Public domain CC0, Theodore Palser via
https://www.publicdomainpictures.net/en/view‐
image.php?image=255311&picture=shock‐warning

• ~25 – 50% of symptomatic, clinically
recognized VTE events occur in community
pts who have not been recently hospitalized
nor recovering from recent illness!
• ~33% of pts will have recurrence over 10 yrs.
•  Awareness + vigilance!
Arch Intern Med 2007;167(14):1471‐5

VTE Pathophysiology (Virchow)
• Venous stasis.
– ↓ mobility, ↑ age, HF,…

• Endothelial injury.
– Surgery, trauma,…

• Hypercoagulable state.
– Inherited, acquired.

Licensed for reuse, CC 3.0 BY‐SA Rudolf.hellmuth via
https://commons.wikimedia.org/wiki/File:Virchow%27s_Triad.svg

Br J Haematol 2008;143:180‐90
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AES Question #1
Which of the following is NOT a risk factor for Venous
thromboembolic dz?
A. Stroke
B. Older age
C. Obesity
D. Heart failure
E. Inflammatory bowel disease
F. None of the above – all are risk factors

DVT Risk Factors
•
•
•
•
•
•
•
•
•
•

Venous Stasis
Recent surgery/immobilization.
Hospitalization w/in 3 mo.
Spinal cord injury.
Paresis/paralysis (stroke, etc).
Pregnancy/postpartum.
Age.
Heart failure.
Obesity.
Flight >6hr, travel>4 hr.

•
•
•
•
•
•

Vascular Injury
Prior DVT/PE.
Smoking.
Venous disease.
Varicose veins.
Central venous line.

----------------------------------------

• Acute illness—esp MI, HF,
resp failure, infection.

JAMA 2018;319(8):807‐17; Lancet 2005;365:1163‐74; Circulation 2008;118:1598‐601; Best Pract Res Clin Haematol 2006;19:617‐33; Hematology Am Soc Hematol Educ Program 2009:80‐6; Haemostasis 2000;30:103‐17; Blood
2007;110:908‐12; J Am Soc Nephrol 2008;19:135‐40; Circulation 2008;117:224‐30; Thromb Haemost 2017;117:139‐48; Intern Emerg Med 2015;10:205‐17; J Gen Intern Med 2006;21:722‐7; J Gen Intern Med 2007;22:107‐14; Ann
Intern Med 2009;151:180‐90; Blood Advances 2018;2(22):3198‐225

7

DVT Risk Factors: Hypercoagulable
• Inherited thrombophilia (FH!)
• Factor V Leiden mutation.
• Prothrombin G20210A mutation
– These 2 together ~50-60%.
• Protein S deficiency.
• Protein C deficiency.
• Antithrombin (AT) deficiency.
• Non-type O blood (↑vWF & VIII).

• Acquired states

•  +FH VTE is risk factor.

• Inflam bowel dz.

• Malignancy (Lung 17%,
Pancreas 10% [Trousseau]).
• CKD; nephrotic syn.
• Liver dz/cirrhosis!!
• Autoimmune hemolytic anemia.
• Polycythemia vera.
• Parox. noct. hemoglobinuria.
• Sickle cell disease.
• Antiphospholipid syn.

Lancet 2005;365:1163‐74; Circ 2008;118:1598‐601; Best Pract Res Clin Haematol 2006;19:617‐33; Hematology Am Soc Hematol Educ Program 2009:80‐6; Haemostasis 2000;30:103‐17; Blood 2007;110:908‐12; J Am Soc Nephr
2008;19:135‐40; Circ 2008;117:224‐30; Thromb Haemost 2017;117:139‐48; Intern Emerg Med 2015;10:205‐17; Blood 2008;112:19‐27; Ann IntMed 2003;138:128‐34; NEJM 2000;343:1846‐50; AlimentPharmacolTher 2013;37:953–62

Meds/Drugs Assoc w/VTE
• Estrogen.
– Combo OCP’s.
• Risk ↑ @ 6-12 mo, may
be unrelated to
duration.
• Gestodene,
desogestrel.
– HRT (esp elderly, obese,
+PMH, 1st yr of use).
– Tamoxifen.
• Testosterone.

• Glucocorticoids.
• Antipsychotics.
– OR=1.33 for all.
– OR=1.97 for start w/in 3 mo.
– OR=1.73 for 2nd gen.
– OR=1.28 for 1st gen.
• ?Bevacizumab (Avastin™).

Obstet Gynecol 2013;122(2 Pt 1):380‐9; BMJ 2013;347:f5298; Arch Intern Med 2000;160:49‐52; JAMA 2004;292:1573‐80; Ann Intern Med 2002;136:680‐90; Metabolism 2014;63:989‐94;
http://www.fda.gov/Drugs/DrugSafety/ucm401746.htm; J Natl Cancer Inst 1998;90:1371‐88; JAMA Intern Med 2013;173:743‐52; BMJ 2010 Sep 21;341:c4245; J Natl Cancer Inst 2007;99:1232‐9
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Quality of Evidence in VTE
• Chest, 2016: “Of 54 recommendations
included in the 30 statements, 20 were strong
and none was based on high-quality
evidence, highlighting the need for further
research.”
• ASH 2018: 34/44 recs had low/very low
certainty of evidence, none high.
Chest 2016;149:315‐52; Blood Adv 2018;2(22):3198‐225; Blood Adv 2018;2(22):3257‐91

DVT Diagnosis—Clinical
• Meta-anal 2005:
– Clinical findings to help R/I DVT:
•
•
•
•
•

Malignancy (LR=2.71).
Previous DVT (LR=2.25).
Recent immobilization (LR=1.98).
Δ calf diameter (LR=1.80).
Recent surgery (LR=1.76).

SUMMARY: Clinical
findings are neither
sensitive nor specific.
Have a high index of
suspicion.

– Clinical findings to help R/O DVT:
• Absence of calf swelling (LR=0.67).
• Absence of Δ calf diameter (LR=0.57).

– Homan’s LR+  NS; LR-  0.87.

Ann Intern Med 2005;143:129‐39
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AES Question #2
Dolores N. Pierna is a 65 yo Latina woman who
presents w/swollen L LE w/pitting edema L only, L
visible non-varicose superficial veins, and tender
cord L thigh & popliteal areas. What is her level of
probability for DVT:
A. Low
B. Intermediate
C. High

Public Domain via
https://commons.wikimedia.org/wiki/File:
Sonia_Sotomayor_in_SCOTUS_robe.jpg

Prediction Scores for DVT
•
•
•
•
•
•

Wells Score: best studied, most famous.
Modified Wells score (Wells + PMH DVT).
Constans score.
Hamilton score.
Kahn score.
St Andre score.
– Gestalt vs score/decision rule: no evidence of
superiority.
Phlebology 2015 Aug;30:469‐74; Phleblogy 2017;32:516‐31; Eur Heart J 2018;39(47):4208‐18
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Wells DVT Scores
•
•

• 2-level Wells:
– Low prob (unlikely) 0-1.
– DVT likely ≥2.

•

• 3-level Wells:

•
– <0  low probability.
– 1-2  intermediate probability. •
•
– ≥3  high probability.

• May be less useful in ofc, inpt
(?!?), elderly, ? comorbidities.
– Age-adjusted value  better
specificity.

•
•
•
•

Wells DVT Score:
Paralysis, paresis, recent immobilization of
LE =1 point.
Bedridden >3 days or major surgery w/in 4
wks =1.
Localized tenderness along deep veins = 1.
Swelling of entire leg = 1.
Calf swelling 3 cm >other, 10 cm below
tibial tuberosity =1.
Pitting edema greater in sx leg = 1.
Collateral nonvaricose superficial veins = 1.
Active CA or CA Tx’d w/in 6 mo = 1.
Alternative Dx more likely than DVT = -2.

NEJM 2003;349:1227‐35; Lancet 1997;350:1795‐8; JAMA Intern Med 2015;175:1112‐7; Ann Intern Med 2005;143:100‐7; Ann Intern Med 2005;143:129‐39

D-Dimer
• Degradation product of cross-linked fibrin (clot).
• High sensitivity (93-96%) – 500 ng/ml = 0.5 μg/mL.
– High sensitivity assays—ELISA, immunometric.
– Moderate sensitivity assays—whole blood, latex
semiquantitative ~83-85% sens.
– Determine which your institution uses.

• Not specific.
– Age-adjusted cutoffs improve specificity.

• Not adequate as stand-alone test.
JACC 2017;70:2411–20; Chest 2012 Feb;141(2 Suppl):e351S‐418S; BMJ 2013;346:f2492; Intern Med J 2007;37:607‐13; BMJ 2010;340:c1475
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Low Pre-Test Probability
• Neg D-dimer rules out DVT.
• + D-dimer  US w/compression.
– Non-compressible vein &/or intravenous clot
 + DVT  treat.
– Normal US  no DVT.

Eur Heart J 2018;39(47):4208‐18

High Pre-Test Probability
• Go directly to US w/compression.
– + US  manage DVT.
– Neg US  no DVT.
• Consider iliac vein DVT  iliac US or CT venogram.
– ↑ risk of PE, other complications.
– Sx/sx ~ LE DVT—if suspected & not found, look harder.

– Normal D-dimer does not R/O DVT.
Eur Heart J 2018;39(47):4208‐18
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Intermediate Pre-Test Probability
• D-dimer—must use high sensitivity assay.
– +  treat.
– Neg  no DVT.
• Neg moderate sensitivity D-dimer does not R/O –
know what your lab uses.

Eur Heart J 2018;39(47):4208‐18

Point Of Care UltraSound (POCUS)
Vein Open

Compressible

Normally compressible vein

Non‐compressible vein w/heterogeneity

Non‐compressible vein DVT

Personal Collection of images, David Schneider, MD, HIPAA Compliant.
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May-Thurner Syndrome
• Extrinsic vein compression by artery
vs bony structures in iliocaval territory.
• L iliac vein compression (vs L5) most
common.
– Recurrent LLE DVT.
– ~2-5% of LLE DVT, may be up to
50%.
– F:M = 2:1.
• Most w/anatomy = asymptomatic.
• Venogram, CT veno, IV US.
• Stent.
Vasc Med 2015;20:74‐83; Ann Vasc Surg 2013;27:577‐86; J Vasc Interv Radiol 2001;12:179‐85

Public domain, Gray’s Anatomy, via http://www.bartleby.com/107/illus586.html

DVT Complications
•
•
•
•
•

PE.
Post-thrombotic (ex p-phlebitis) syndrome.
Phlegmasia alba dolens (rare).
Phlegmasia cerulea dolens (rare).
See Supplemental Materials for info.
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AES Question #3
Ms Pierna has been diagnosed with a popliteal + thigh DVT. Of
the following, which would be the most appropriate initial
treatment?
A. Heparin 5000 units subcu tid
B. Dabigatran (Pradaxa™)150 mg bid
C. Apixaban (Eliquis™) 5 mg bid
D. Rivaroxaban (Xarelto™) 15 mg bid
E. Edoxaban (Savaysa™) 60 mg once daily

CC3.0 BY‐SA, James Heilman, MD, via
https://commons.wikimedia.org/wiki/File:Deep_vein_thrombosis_of
_the_right_leg.jpg

DVT Treatment Principles
• Proximal LE DVT = popliteal & above 
anticoagulate.
• Distal LE DVT = completely below knee,
calf veins only.
– Serial compression US to detect proximal.
– 1/3 develop proximal extension, usu w/in 2 wk.
– Consider anticoagulation, esp hi risk or sx.
Thromb Haemost 2010;104:1063‐70; Ann Surg 2010;251:735‐42; J Vasc Surg. 2012 ;56:228‐37; J Thromb Haemost 2017;15:1142‐54; J Vasc Surg 2007;46:513‐9
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Anticoagulation in Distal DVT
• Symptomatic + low bleeding risk.
• Asymptomatic—think high risk:
–
–
–
–
–
–
–

Unprovoked DVT.
Extensive thrombosis (>5 cm in length), mult veins.
Thrombosis close to, or extension to, proximal veins.
Persistent/irreversible risk factors (e.g., active CA).
Prior DVT or PE.
Prolonged immobility.
Inpatient status.
Chest 2016;149:315‐52; Chest 2014;146:1468‐77; Thromb Haemost 2010;104:1063‐70; Ann Surg 2010;251:735‐42; J Vasc Surg 2007;46:513‐9

Initial Anticoagulation
•
•
•
•
•
•

Heparin IV drip.
LMWH (enoxaparin = Lovenox™) SQ.
Fondaparinux SQ (Arixtra™).
Rivaroxaban (Xarelto™).
} Both effective w/in
Apixaban (Eliquis™).
} 1-4 hrs; monoTx
If using warfarin or edoxaban or dabigatran,
must first give parenteral agent.
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DOACs/NOACs
• Efficacy comparable to or exceeding warfarin.
• Bleeding:
– Overall bleeding ~ warfarin.
– Intracranial bleeding less than warfarin.

•
•
•
•

Expensive, not always covered.
No monitoring.
Caution w/liver/renal dz.
Not for use w/mechanical valves.

Direct Thrombin Inhibitor
• Dabigatran (Pradaxa™): $418 w/GoodRx coupon.
–
–
–
–

150 mg bid.
Must use 5 days of heparinoid 1st (studies).
Indications: DVT or PE (+ AFib, p-THR).
Must store in original blister pack or bottle
w/desiccant (degrades w/moisture in air).
– Dosage adjustment for CrCl<30; HD not studied.
– Avoid if CrCl<50 & pt on P-GP inhibitor.
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Direct Factor Xa Inhibitors
• Caution w/renal & liver impairment.
– No evidence of hepatotoxicity > warfarin.
– Case reports not substantiated in lg trials.

• Uncertain efficacy in obese (BMI >40).
• Recommend baseline CBC w/plts,
Cr/GFR, LFT’s, PT/PTT.
J Am Coll Cardiol 2018;13;71:1105‐13; J Thromb Haemost 2016;14:1308‐13; Heart 2014;100:550‐6; JAMA Intern Med 2014;174:1683‐6

Direct Factor Xa Inhibitors
• Rivaroxaban (Xarelto™): $460 GoodRx.
– DVT or PE (+ Afib, p-THR & TKR).
– 15 mg bid X 21 days, then 20 mg once daily.
• If >6 mo Rx, can reduce to 10 mg daily.

– Take w/food (improves absorption)
– Avoid in VTE if CrCl <30.
– Caution in elderly or very small pts.
https://prescriber.therapeuticresearch.com/Content/Segments/PRL/2016/May/Comparison‐of‐Oral‐Anticoagulants‐9673; www.uptodate.com
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Direct Factor Xa Inhibitors
• Apixaban (Eliquis™): $460 GoodRx.
– DVT or PE (+ Afib, p-THR & TKR).
– 10 mg bid X 7 days, then 5 mg bid.
• If >6 mo Rx, can reduce to 2.5 mg bid.

– May use to CrCl 25, possibly in HD w/adjustment.
• For VTE, no dose chg for Cr, wt, age (↓ in AF, surg
prophy).

– Caution in elderly or very small pts.
https://prescriber.therapeuticresearch.com/Content/Segments/PRL/2016/May/Comparison‐of‐Oral‐Anticoagulants‐9673; www.uptodate.com

Direct Factor Xa Inhibitors
• Edoxaban (Savaysa™): $385 GoodRx.
– DVT or PE (+ Afib).
– Must first give parenteral anticoag X 5 days.
– 60 mg once daily; 30 mg once daily if body
weight <60 kg.
– Use in CrCl 15-95 only (↓ efficacy [in Afib]
@GFR>95).
• Dose adjustment CrCl 15-50.
https://prescriber.therapeuticresearch.com/Content/Segments/PRL/2016/May/Comparison‐of‐Oral‐Anticoagulants‐9673; www.uptodate.com
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Direct Factor Xa Inhibitors—New
• Betrixaban (Bevyxxa™)—6/2017 ($480):
– Indication: VTE prevention only now.
– Approval based on 1 trial (APEX), pts w/high
VTE risk.
• ↑D-dimer or ≥75, + ↓ mobility + ≥1 of
decompensated HF, acute resp failure, infection,
ischemic stroke, acute rheumatic disease. Many
exclusion criteria.
https://prescriber.therapeuticresearch.com/Content/Segments/PRL/2016/May/Comparison‐of‐Oral‐Anticoagulants‐9673; www.uptodate.com

DOAC Reversal
• Dabigatran: idarucizumab (Praxbind™).
– For life-threatening bleeding or emergency procedure
($3500/dose).

• NEW (5/2018): andexanet α (AndexXa™).
–
–
–
–

Apixaban + rivaroxaban. Being studied for others.
Binds drug, ↓ bleeding w/in 1-12 hr.
>$25,000 per pt.
Life-threatening bleeding. O/w use prothrombin
complex.
Prescriber’s Letter, 7/2018; JACC 2017;70:3042–67
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Anticoagulant Choice: Special Pops
Condition

Preferred

Comments

Cancer

LMWH, ?riva/apix?

Esp new dx, metastatic, extensive VTE

Liver dz/
coagulopathy

LMWH

No DOACs if ↑ INR d/t liver dz; VKA difficult to
control, INR may not reflect med effect.

Renal dz, CrCl <25

VKA (warfarin)

DOACs & LMWH contraind w/severe renal dz.

CAD

VKA, rivaroxaban,
apixaban, edoxaban

COMPASSfewer MACE w/riva+ASA vs either. ↑
MI w/dabigatran; ↑ bleeding w/anti‐plt meds.

Dyspepsia, H/O GI
bleeding

VKA, apixaban

Dabigatran ↑ dyspepsia. Dabigatran, rivaroxaban,
edoxaban may be  ↑ GI bleeding vs VKA.

Pregnancy or
pregnancy risk

LMWH

Other agents to cross the placenta.

Chest 2016;149:315‐52; NEJM 2019;380:720‐8; NEJM 2019;380:711‐9; NEJM 2017;377:1319‐30

Early D/C or Outpt Rx
•
•
•
•

Hemodynamically stable.
Low bleeding risk.
No renal insufficiency (AKI/CKD).
Practical system at home for administration &
surveillance of anticoagulant therapy (good living
conditions, caregiver support, phone access, able
to return to hospital if worse).
• No complication (PE, lg DVT, comorbidities,…).
Chest 2016;149:315‐52; Can Fam Physician 2005;51:217‐23
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Pulmonary Embolism

Licensed for reuse, CC 4.0 BY‐SA, bakerstmd via https://commons.wikimedia.org/wiki/File:Saddle_thromboembolus_wArrows.jpg

PE & DVT
• ~50% of pts w/proximal DVT are also
found to have PE @ presentation.
• In ~50% of pts w/PE, venous source is not
found.
– ? Cardiac origin?
– ? Renal vein origin?
– ? Entire thrombus embolized?
Am J Respir Crit Care Med 2001;164:1033‐7; Haematologica 2013;98:309‐15
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Clinical Findings
•
•
•
•
•
•
•

Symptoms—may be mild or
nonspecific; ~ non-PE in 1 study.
Dyspnea @ rest or exertion: 7079%.
Chest pain, pleuritic or not: 4066%.
Cough ~40%.
Calf or thigh pain or swelling
~40%, vs ~20% in non-PE.
Hemoptysis 13%.
Syncope 10%.

•
•
•
•
•
•
•
•
•

Signs—may be mild or
nonspecific.
Tachypnea 54-70%.
Calf or thigh swelling, erythema,
edema, tenderness, palpable
cords 47%.
Tachycardia 24-33%.
Rales 18%.
Decr breath sounds 17%.
↑ P2 (of S2) 15%.
JVD 14%.
Fever, PNA mimic 3%.

Am J Med 2007;120:871‐9; NEJM 2016;375:1524‐31; Chest 1991;100:598‐603; Chest 1995;107(suppl):25S‐32S

Other PE Clinical Clues
• Hypoxemia, esp w/neg CXR 74%.
• Resp alkalosis & hypocapnea 41%.
• EKG:
– S1Q3T3 or RV strain (ST↓/T↓ V1-V3, II/III/aVF)
~10%.
– Tachycardia, NSST/T chg 70%.

• CXR WNL or nonspecific.
Chest 1996;109:78‐81; Chest 1991;100:598‐603; J Emerg Med 1988;6:301‐7; Am J Cardiol 1991;68:1723‐4; Radiology 1993;189:133‐6
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Pre-Test Probability
• Gestalt ~ score, but score confers ↑
specificity.
– Wells, modified Wells, revised Geneva, Pisa.
– Wells most widely used, Pisa may be more
accurate but less validated, Geneva ? less
accurate?

• Probability rules overlooked ~50% of time.
Ann Fam Med 2016;14:227‐34; Ann Intern Med 2011;155:448‐60; Medicine (Baltimore) 2005;84:107‐14; BMJ 2013;346:f1557

Hemodynamically Unstable
• Still unstable p-resusc  unsafe to do
detailed testing:
– LE US—eval for DVT.
– Transthoracic echo (TTE)—signs of RV strain or
thrombus in heart.

• Stable p-resusc:
– High suspicion  CT angio (CTA).
– Low-mod  manage as stable.
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AES Question #4
Mr Ivan Norcoe, 42 yo, presents to ED w/vague CP + SOB. Prev in
good health, ambulatory, no prior H/O VTE, small amt of hemoptysis
X1, none since. HR 72, RR 16, O2 sat 97%, cardiopulm exam WNL,
legs WNL/NT. What is the most appropriate next diagnostic step?
A. High-sensitivity D-dimer.
B. Compression ultrasound BLE w/dopplers.
C. CT pulmonary angiogram.
D. V/Q scan.
E. Discharge from ED.

Stable Pt
• 3-tiered Wells PE Criteria:
– Low probability: score <2.
– Intermediate probability: score
2 – 6.
– High probability: score >6.
– Can use PERC if low risk.

• 2-tiered Wells PE Criteria:
– >4.0  PE likely.
– ≤4.0  PE unlikely.
– Less accurate >60 yo (mean
76).

• Wells PE Criteria
• Clinical sx DVT (leg swelling,
pain w/palpation) = 3.
• Other Dx less likely than PE = 3.
• Heart rate >100 = 1.5.
• Immobilization ≥3 days or surg
in previous 4 wks = 1.5.
• Previous DVT/PE = 1.5.
• Hemoptysis = 1.
• Malignancy = 1.

JAMA 2006;295:172‐9; J Am Geriatr Soc 2014;62:2136‐41
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Low Pre-Test Probability: PERC
• Pulmonary Embolism Ruleout Criteria (PERC rule).
– R/O PE in low probability pts
– All negative  no further
testing (↓’s testing & $).
– 96-100% sensitivity.
– Not specific.
– Valid in low-prevalence setting
(ED, office—not hospital).
– Can also use if Wells <2.

•
•
•
•
•
•
•
•

Age <50 years
Heart rate <100
O2 saturation ≥95 percent
No hemoptysis
No estrogen use
No prior DVT or PE
No unilateral leg swelling
No surgery/trauma requiring
hospitalization w/in prior 4
wks

Ann Emerg Med 2018;71:e59‐e109; JAMA 2018;319:559‐66; J Thromb Haemost 2011;9:300‐4; Ann Intern Med 2015;163:701‐11; Emerg Med J 2013;30:701‐6; Am J Emerg Med 2008;26:181‐5

Applying the Rules
• Low probability (Wells <2): PERC.
– PERC all neg  PE unlikely.
• May end W/U & ↓ costs—validated.
• Some get D-dimer—if neg  no PE.

– PERC +  D-dimer.
• D-dimer neg  no PE.
• D-dimer +  CTA.
J Thromb Haemost 2008;6:772‐80; Am J Emerg Med 2008;26:181‐5
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Intermediate Probability
• D-dimer +  CTA.
• D-dimer neg:
– Most pts  no PE.
– Controversy:
• Pt w/poor cardiopulmonary reserve (poor tolerance
of PE)  CTA.
• Suspicion by gestalt or Wells in higher range  CTA.

High Probability
• CTA, manage per results (96+% NPV).
• If unable, V/Q scan distant 2nd choice (76% NPV).
– Nl V/Q  no PE.
– Low-probability V/Q + low clinical probability (Wells <2)  no PE.
– High-probability V/Q + high clinical probability (Wells >6)  Rx
for PE.
– Any other combo of V/Q results + clinical pretest probabilities 
indeterminate  further imaging.
• LE doppler + compression US.
• Pulmonary angio (catheter).
AJR Am J Roentgenol 2000; 174:1041‐7; Eur Radiol 1996;6:415‐9; Diagn Interv Radiol 2015; 21: 307–16
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Empiric Anticoagulation?
• Low bleeding risk: Yes, esp if dx testing
delayed.
• High bleeding risk: No empiric.
• Mod bleeding risk: individualize, risk/bene.

Chest 2016;149:315‐52; Chest 2012;141:e419S‐94S

PE Management
• Anticoagulation; monitor for acute
deterioration + chronic SE’s.
• IVC filter (preferably retrievable) if
anticoagulation contraindicated.
• Hemodynamically unstable  consider
thrombolysis or embolectomy (IR vs surg);
heparin while waiting.

Chest 2016;149:315‐52; Chest 2012;141:e419S‐94S
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Which Agent for PE?
• Hemodynamically stable:
– LMWH (Tx dose, not prophylactic).
– Fondaparinux.
– DOAC—rivaroxaban, apixaban.
• No heparin needed.
• Effective w/in 1-4 hrs.
• Dabigatran or edoxaban require heparinoid 1st.
Chest 2016;149:315‐52; Chest 2012;141:e419S‐94S

Special Populations
•
•
•
•

AKI/CKD: unfractionated heparin (UFH).
Hemodynamic instability: UFH.
Malignancy: LMWH.
Pregnancy: LMWH.
Chest 2016;149:315‐52; Chest 2012;141:e419S‐94S
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Continuing Anticoagulation
• Warfarin w/INR monitoring:
– Insurance coverage.
– Significant renal dysfunction.
– Easier to detect non-adherence (INR).
– Reversible.
– Ensure therapeutic INR X2 days, then D/C
parenteral agent (avg ~5 days).
Chest 2016;149:315‐52; Chest 2012;141:e419S‐94S

Continuing Anticoagulation—2
• Factor Xa inhibitors: (apixaban, edoxaban,
rivaroxaban; betrixaban for prophylaxis).
– Apixaban & rivaroxaban active w/in 1-4 hrs.

• Direct thrombin inhibitors: dabigatran.
– No routine monitoring.
– No bridging.
– Not reversed w/FFP (idarucizumab = Praxbind™ for
dabigatran).
– Still drug interactions.

Chest 2016;149:315‐52; Chest 2012;141:e419S‐94S
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Duration of Anticoagulation
• 3 Months (Min):
• 1st VTE, unprovoked.
• *1st VTE, provoked/transient
risk factor = 3 mo!.

• *Isolated distal DVT.
• *Subsegmental or
incidental PE—IF Tx’d.
• *High bleeding risk.
– *3 mo only

• Consider 6-12 mo:
• Phlegmasia cerulea
dolens.
• Persisting but reversible
risk factor??
• No known benefit of 6-12
mo vs indefinite for avg
risk pt, but trials excluded
pts.

Blood 2014;123:1794‐801; JAMA 2014;311:717‐28; Chest 2016;149:315‐52; Int Angiol 2013;32:111‐260; Chest 2012;141(2 Suppl):e419S‐496S

Indefinite Anticoagulation
• General Agreement:
• Poor data—expert opinion.
• Unprovoked proximal DVT
& symptomatic PE.
• Recurrent unprovoked VTE.
• Active cancer.

• Some Agreement:
• Recurrent provoked VTE.
• Provoked VTE with
persistent risk factors.
• Unprovoked isolated distal
DVT.
• ???
• Unprovoked incidental or
subsegmental PE

Blood 2014;123:1794‐801; JAMA 2014;311:717‐28; Chest 2016;149:315‐52
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AES Question #5
Who should have a workup for hypercoagulable states after
initial DVT?
A. All pts after 1st DVT.
B. All pts after 1st unprovoked DVT.
C. Pts w/family history of DVT under age 45.
D. Upper extremity DVT.
E. None of the above.

Thrombophilia W/U
• Routine eval for hypercoagulable d/o is
not indicated.
– No reduction in mortality, recurrence.

• Routine eval for occult malignancy
is not warranted.
Int Angiol 2013;32:111‐260; Br J Haematol 2010;149:209‐20; Br J Haematol 2008;143:321‐35; J Thromb Haemost 2008;6:1474‐7
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Thrombophilia W/U—Who?
• Patients with FH of VTE (esp 1° <45).
• Patients w/o FH of VTE.
– Young pts (<45 years).
– Pts with recurrent thrombosis.
– Pts w/thrombosis in unusual vascular beds
(portal, hepatic, mesenteric, cerebral).
– H/O warfarin-induced skin necrosis (prot C↓).
– Pts w/arterial thrombosis.

Int Angiol 2013;32:111‐260; Br J Haematol 2010;149:209‐20

VTE Prophylaxis
• VTE risk:
– Surgical: Caprini score divides pts into risk
groups.
• High: major ortho surg – THR, hip fx, etc.
• Mod: gyn, thoracic, neurosurg, etc.

– Medical: ICU, CA, stroke, pregnancy.

• Balance w/bleeding risk.
Am J Surg 2010;199(1 Suppl):S3‐10; Chest 2012;141(2 Suppl):e227S‐77S; JAMA Surg 2015;150:941‐8
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VTE Prophylaxis—Surgical Pts
• Very low risk  early ambulation.
• Low risk (or contraind to med) 
mechanical (SCD/IPC).
• Mod-high risk  pharmacologic prophy.
• Very high risk  pharm + mechanical.

Pharmacologic Prophylaxis
• LMWH:
– Caution in AKI/CKD.
– Less HIT vs UFH, but still present.

• Fondaparinux:
– More effective vs enoxa in THR, hip fx, knee surg.
– May be assoc’d w/more bleeding; mortality same.
– No HIT.
Lancet 2002;359:1715‐20; Arch Intern Med 2002;162:1833‐40
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Pharmacologic Prophylaxis—2
• UFH (unfractionated heparin):
– Low dose.
– Subcutaneous injection, q 8-12 h.
– Inexpensive.
– Monitor plts – HIT.
– Reversible.
Lancet 2002;359:1715‐20; Arch Intern Med 2002;162:1833‐40

Pharmacologic Prophylaxis—3
• DOACs:
– Rivaroxaban = or superior to LMWH (THR,
TKR), ? ↑ bleeding.
– Dabigatran ~ LMWH (THR, TKR).
– Apixaban—less bleeding, mixed data on
efficacy (TKR).
– Edoxaban—early studies  efficacy>LMWH.
Lancet 2002;359:1715‐20; Arch Intern Med 2002;162:1833‐40; J Clin Pharm Ther 2011;36:111‐24; Ann Intern Med 2013;159:275‐84
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Mechanical Prophylaxis
•
•
•
•
•

SCD/IPC—place just prior to surg, use til hosp D/C.
Surgical pts at high bleeding risk (neurosurgery, ICH).
Contraindication to anticoagulants (bleeding ulcer).
Low risk of VTE.
Consider adding pharmacologic agent when bleeding
risk becomes acceptably low (eg, 48 to 72 hours pneurosurgery), or when the bleeding/risk resolved.
– Contraindicated: LE ischemia, leg wound.
– May be no more effective than placebo.
Blood Adv 2018;2(22):3198‐225; Chest 2012;141(2 Suppl):e227S‐77S; Circulation 2013;128:1003‐20

VTE Prophylaxis—Medical Pts
• Assess VTE risk–no validated model yet
empiric/gestalt.
– IMPROVE risk score: http://www.outcomesumassmed.org/IMPROVE/risk_score/vte/inde
x.html
– Padua Prediction Score.
– Geneva risk score—needs calculator.
Blood Adv 2018;2(22):3198‐225 ; Chest 2011;140:706‐14; Thromb Haemost 2014;111:531‐8; Blood Adv 2018;2(22):3198‐225; J Thromb Haemost 2010;8(11):2450‐7
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VTE Prophylaxis—Medical Pts
• Assess bleeding risk–no validated model.
– IMPROVE bleeding risk score:
http://www.outcomesumassmed.org/IMPROVE/risk_score/bleeding
/index.html

Intensive Care Med 2013;39:2135‐43; Chest 2011;139:69‐79; Blood Adv 2018;2(22):3198‐225

Choice of Agent—Medical Pts
• Low risk: early ambulation +/- mechanical.
• Moderate risk: acute medical illness w/≥1 risk factor
& no incr bleeding risk  LMWH or fondaparinux.
• High risk (critically ill, CA, stroke) & low bleeding risk
 LMWH.
• Very high risk, mult RF’s: consider combined pharm
+ mechanical, though no benefit yet known.
• CrCl<30  UFH instead of LMWH.
Blood Adv 2018;2(22):3198‐225; Chest 2011;140:706‐14; Thromb Haemost 2014;111:531‐8; NEJM 2011;365:2463‐72
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Mechanical + Pharmacologic PPx?
• PREVENT trial, Saudi, NEJM 4/2019.
– 2003 pts ≥14, mean age 58, 57% male.
– Mostly medical, 9.6% postop, all ICU.
– LMWH +/- IPC (median 22 hr/day).
– Compression US q 48 hr.
– No added benefit (death, VTE).
– Underpowered—low # events.
NEJM 2019;380:1305‐15

Choosing Wisely
• Do not recommend bed rest following Dx of acute DVT after
the initiation of anticoagulation therapy, unless significant
medical concerns are present. (American Physical Therapy
Association)
• Do not treat with an anticoagulant for more than three months
in a patient with a 1st VTE occurring in the setting of a major
transient risk factor. (American Society of Hematology)
• Don’t reimage deep vein thrombosis in the absence of a
clinical change. (Society for Vascular Medicine)
• Don’t do W/U for clotting D/O for pts who develop 1st episode
of DVT in the setting of a known cause. (Society for Vascular
Medicine)
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Travel Prophylaxis?
• ASH 2018, long distance (>4 hr):
– No risk factors  recommend no prophylaxis.
– Substantially ↑ VTE risk: rec graduated
compressions stockings or LMWH; if unable,
ASA (poor evidence, no sig diff for meds).
• Recent surgery, prior VTE, postpartum, active
malignancy, ≥2 risk factors, incl combo of above
w/HRT, obesity, pregnancy.
Blood Adv 2018;2(22):3198‐225

Quality of Evidence in VTE
• Chest, 2016: “Of 54 recommendations
included in the 30 statements, 20 were strong
and none was based on high-quality
evidence, highlighting the need for further
research.”
• ASH 2018: 34/44 recs had low/very low
certainty of evidence, none high.
Chest 2016;149:315‐52; Blood Adv 2018;2(22):3198‐225; Blood Adv 2018;2(22):3257‐91
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Best Practice Recommendations
• Pre-test probability should be assessed
prior to testing in VTE (SORT B).
• Point of care ultrasound (POCUS) is an
evidence-based tool to assist in dx of DVT
(A); duplex scanning is gold standard (A).
• DOACs are preferred in most pts w/acute
VTE (A).

References
• 2018 Amer Soc of Hematology Clinical
Practice Guidelines on VTE:
https://www.hematology.org/VTE/
– Prophylaxis: Blood Adv 2018;2(22):3198-225
– Anticoag Mgmt: Blood Adv 2018;2(22):3257-91

• 2016 ACCP Guideline on VTE Treatment:
Chest 2016;149:315-52
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AES Answer Key
1.
2.
3.
4.
5.

F
C
D
A
C

Supplemental:
6. D
7. B
8. B
9. D
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Health Inequalities: PE

Barriers
to
Practice

• Men have 16.7% higher risk of PE.
• Men have 20-30% higher PE mortality.
• Age-adjusted mortality rates for AfricanAmericans ~50% > Caucasians, which are
~50% > Asian/Native American/Latino.
J Thromb Haemost 2007;5:692‐9; Arch Intern Med 2003;163:1711‐7
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Assessing VTE Risk in Outpatients
• Outpts have high incidence of risk factors for VTE.
• Routine screening in asymptomatic pts is not
indicated.
• Screening for VTE risk by FH (1° or 2° relatives),
though insensitive & not specific (& possibly
inaccurate), may assist in future dx/mgmt.
• PMH of comorbidities (PMH DVT, HF, liver, renal)
may be useful. (NO guideline)
J Thromb Haemost 2005;3 1459–66; Nature Rev Cardiol 2014;11:140–56; Arch IM 2000;160:3415‐20

DVT Diagnosis—Hx
•
•
•
•

“Swelling”: 97% sensitive, 33% specific.
Pain: 86% sens, 19% spec.
Warmth: 72% sens, 48% spec.
Clinical exam is not reliable – 30-60%
PPV/NPV.
• Always eval for signs/sx of PE.
Lancet 1984;2:716‐9
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Missing Hospital VTE?
• More VTE Dx’d in 3 mo following
hospitalization than during hospitalization
(Arch Intern Med 2007;167:1471–5).
• Uncertain if we are doing better in the past
11 yrs since this study.

AES Question #S6
Which is true about Dx of DVT??
A. A negative D-dimer precludes the use of a Wells or other
DVT score.
B. Pts with + D-dimer should receive treatment for DVT.
C. A negative D-dimer rules out DVT.
D. A pt with high pre-test probability of DVT should not have a
D-dimer drawn.
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Dx of 1st DVT
1. Assess pre-test probability.
a) If low or moderate probability  D-dimer.
b) If high probability  US-based imaging.
i.

May use low vs moderate vs high probability, if 3
categories preferred.
ii. ESC suggests low vs high only (2 categories).

c) Gestalt vs score/decision rule: no evidence
of superiority.
Eur Heart J 2018;39(47):4208‐18

DVT DDx
•
•
•
•
•
•
•
•

Muscle strain, tear, injury: 40%.
Leg swelling in paralyzed limb: 9%.
Lymphangitis or lymph obstruction: 7%.
Venous insufficiency: 7%.
Popliteal (Baker's) cyst: 5%.
Cellulitis: 3%.
Knee abnormality: 2%.
Unknown – 26%.
Circulation 1981;64:622‐5
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D-Dimer False Positives
•

•
•
•
•
•
•

Arterial thromboembolic disease
– Myocardial infarction
– Stroke
– Acute limb ischemia
– Atrial fibrillation
– Intracardiac thrombus
DIC
Preeclampsia and eclampsia
Abnormal fibrinolysis; use of
thrombolytics
Cardiovascular disease, HF
Infection/sepsis/inflammation
SIRS

•
•
•
•
•

•
•
•

Surgery/trauma (tissue ischemia,
necrosis)
Sickle cell vaso-occlusive episode
Severe liver disease (↓ clearance)
Malignancy
Renal disease
– Renal vein thrombosis, nephrotic
– Acute renal failure
– Chronic kidney disease
Normal pregnancy
Venous malformations
Aging

Eur J Intern Med 2014;25:45‐8; JACC 2017;70:2411–20; https://www.uptodate.com/contents/clinical‐presentation‐and‐diagnosis‐of‐the‐nonpregnant‐adult‐with‐suspected‐
deep‐vein‐thrombosis‐of‐the‐lower‐extremity?search=dvt%20diagnosis&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1

Substrates

Inhibitors

Inducers

Flurooquinolones

Amiodarone

Carbamazepine

Clopidogrel

Macrolides

Rifampin (substr + inducer)

Digoxin

Juices—OJ, grapefruit

St. John's wort

Fexofenadine

Ketoconazole

Venlafaxine

CA ChemoTx agents (many) TCA’s, SSRI’s, neuroleptics
Morphine

HIV Protease inhibitors

Statins

Verapamil

Loperamide, ondansetron

Omeprazole

DOACs

Carvedilol

JACC 2013;61:2495–502

P-Glycoprotein (P-GP)
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P-Glycoprotein (P-GP)
• Drug transport protein.
• Transports drugs form intestinal cells to
intestinal lumen for excretion.
– Some drugs will be eliminated w/o absorption.
– Some drugs will have ↑ bioavailability.

Changes in Recs
• Distal DVT: anticoagulate more.
• UE DVT: anticoagulate most, thrombolysis
for acute.
• Superficial venous thrombophlebitis: still
no anticoagulation unless extends to DVT.
• See Supplemental Material for details.
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How Long Does a Clot Last?
• US F/U studies suggest that LE DVT
resolves w/in 6 mo 70-78% of the time.
• Case report of DVT persisting @ 12 mo on
rivaroxaban, resolved in 1 mo on switch to
warfarin (?clinical relevance).
• Older pts w/more proximal DVT  may
still have clot present @ 2 yrs.
J Vasc Surg 1995;21:472‐6; J Vasc Surg 1999;30:805‐12; Case Reports in Cardiology 2017, https://doi.org/10.1155/2017/3628127; J Vasc Surg 2001;34:649‐55

Emboli Aren’t Kind
• Mortality ↓ing, still 2-11% (vs 30% untreated).
• Infarction—10%. Pleuritic CP, hemoptysis.
• Impaired gas exchange  hypoxemia tachypnea &
hypocapnea.
• Pulm art thrombus  ↑ pulm art pressure + hypoxic
vasoconstriction in pulm arts.
– ↑ PA Pressure  RV dilation  ↓ preload  ↓ SV & CO.
– Can lead to hypotension, CV compromise.
– Underlying cardiopulmonary dz  smaller PE can cause
hypotension (vasoconstriction + RV failure).
Thromb Haemost 2016;115:233‐5; Circulation 2008;117:1711‐6; Chest 2007;131:517‐23; Arch Intern Med 2003;163:1711‐7; Blood 2013;122:1144‐9; JACC 2016;67:162‐70
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PE Management
• Empiric anticoagulation (pending full eval):
– Low bleeding risk (0 risk factors) +
• High clinical suspicion (ie, Wells >6).
• Mod clinical suspicion (ie, Wells 2 to 6), in whom
diagnostic evaluation is expected to take >4 hr.
• Low clinical suspicion (ie, Wells <2), if diagnostic
evaluation is expected to take >24 hours.
Chest 2016;149:315‐52; Chest 2012;141:e419S‐94S

Empiric Anticoagulation?
• High bleeding risk (2+ risk factors)  do
not anticoagulate; expedite eval.
• Mod bleeding risk (1 risk factor)  clinical
judgment, risk/bene, individualize.

Chest 2016;149:315‐52; Chest 2012;141:e419S‐94S
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Bleeding Risk
•
•
•
•
•
•
•
•
•

Age >65 years
Age >75 years (2 RF’s)
Previous bleeding
Cancer
Metastatic cancer
Renal failure
Liver failure
Thrombocytopenia
Previous stroke

•
•
•
•
•

Diabetes
Anemia
Antiplatelet therapy
Poor anticoagulant control
Comorbidity and reduced
functional capacity
• Recent surgery
• Frequent falls
• Alcohol abuse
Chest 2012;141:e419S‐94S

Continuing Anticoagulation—3
• ASA is not appropriate for anticoagulation.
• For anticoag >12 mo, rivaroxaban 20 mg =
10 mg, both superior to ASA for prevention
of recurrent VTE.
– Major & minor bleeding events same in all
groups.
NEJM 2017;376:1211‐22
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Anticoagulant Choice
Condition

Preferred

Comments

Cancer

LMWH, ?riva/apix?

Esp new dx, metastatic, extensive VTE

No parenteral tx

Rivaroxaban;
apixaban

VKA, dabigatran, and edoxaban require initial
parenteral therapy.

1/day po med

Rivaroxaban;
edoxaban; VKA

Liver dz/
coagulopathy

LMWH

No DOACs if ↑ INR d/t liver dz; VKA difficult to
control, INR may not reflect med effect.

Renal dz, CrCl <30

VKA

DOACs & LMWH contraind w/severe renal dz.

CAD

VKA, rivaroxaban,
apixaban, edoxaban

↑ MI w/dabigatran; other DOACs effective in
CAD. ↑ bleeding w/anti‐plt meds.

Anticoagulant Choice—2
Condition

Preferred

Comments

Dyspepsia, H/O GI
bleeding

VKA, apixaban

Dabigatran ↑ dyspepsia. Dabigatran, rivaroxaban,
edoxaban may be  ↑ GI bleeding vs VKA.

Poor adherence

VKA (long duration)

Monitor INR; some pts may be more adherent
w/DOAC (simpler).

Thrombolytic tx

UFH infusion

More experience.

Reversal agent
needed

VKA, UFH,
dabigatran; apix/riva

Reversal agent for dabigatran may not be
universally readily available.

Pregnancy or
pregnancy risk

LMWH

Other agents to cross the placenta.

Chest 2016;149:315‐52; NEJM 2019;380:720‐8; NEJM 2019;380:711‐9
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Thrombophilia W/U—What?
• Inheritable:
– Factor V Leiden ( activated protein C (APC)
resistance).
– Prothrombin gene mutation – G20210A.
– Proteins C and S.
– Antithrombin (formerly AT3).
– JAK2—limited to Budd-Chiari syndrome, portal vein &
mesenteric vein thrombosis.

• Antiphospholipid Ab’s (not needed in +FH).
Int Angiol 2013;32:111‐260; Br J Haematol 2010;149:209‐20; Am J Med 2006;119:50‐3; JAMA 2005;293:2352‐61; Circulation 2010;121:1706‐12

Thrombophilia W/U—When?
• ? 2 wks p-D/C anticoagulant?
– Acute thrombosis  ↓ antithrombin, prot C, prot S.
– Heparin can ↓ AT & give false + lupus anticoagulant.
– Warfarin may ↓ prot C & S assays.
• Can measure prots C & S when pt on heparin (bridging, etc).

– Dabigatran may ↑ AT and prots S and C (depends on
assay).
– Factor Xa inhibitors (rivaroxaban, apixaban) can
overestimate AT (depends on assay).
https://www.uptodate.com/contents/evaluating‐patients‐with‐established‐venous‐thromboembolism‐for‐acquired‐and‐inherited‐risk‐factors?source=search_result&search=thrombophilia&selectedTitle=2~150;
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Thrombophilia W/U—No Bene?
• 1st provoked VTE.
• 1st unprovoked VTE (likely lifelong med, unless bleed
risk).
• Active malignancy.
• IBD.
• Myeloproliferative disorders.
• Heparin-induced thrombocytopenia with thrombosis.
• Retinal vein thrombosis, incl preeclampsia.
• UE DVT.

Int Angiol 2013;32:111‐260; Br J Haematol 2010;149:209‐20; Am J Med 2006;119:50‐3; JAMA 2005;293:2352‐61; Circulation 2010;121:1706‐12

Case 1
• A 41 yo woman presents w/painful “line”
on RLE X 3 days, expanding.
– Exam  superficial tender, firm & bluish area
medial distal thigh  venous cord.
– “Neg exam for DVT.”
– Afebrile by hx & exam.
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Case 1 Duplex US
Greater saphenous vein

Licensed for Reuse, CC 3.0 BY‐SA, Nevit Dilmen via
https://commons.wikimedia.org/wiki/File:Great_saphenous_vein_thrombosis_05
091312013.jpg

Licensed for Reuse, CC 3.0 BY-SA, Nevit Dilmen via
https://commons.wikimedia.
org/wiki/File:Great_saphenous_vein_thrombosis_05091312015.jpg

AES Question S7
Pts w/superficial venous thrombosis should not receive
anticoagulation.
A. True
B. False
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Superficial Venous Thrombosis
• Common – more dx w/more US.
– Probably more common than DVT.

• Greater saphenous vein most common.
• May coexist w/(6-33%) or progress to (2.615%) DVT.
• May ↑ risk of future thromboembolic events.
J Vasc Surg 2007;46 Suppl S:25S‐53S; Eur J Vasc Endovasc Surg 2005;29:10‐7; J Thromb Haemost 2005;3:1149‐51; Circulation 2014;129:855‐63; Blood 2015;125:229‐35

SVT Treatment
• More extensive (≥5 cm)/proximal (w/in 5 cm
of saphenofemoral/saphenopopliteal):
– Duplex scan to eval for DVT.
• +  manage.
• Neg  anticoag X 45 days & rechk US.

• Not:
– Re-examine 7-10 days.
• Improved  sx care.
• Worse or not improved  duplex scan.
J Vasc Surg 2007;46 Suppl S:25S‐53S; Eur J Vasc Endovasc Surg 2005;29:10‐7; J Thromb Haemost 2005;3:1149‐51

55

SVT Treatment
• Supportive/symptomatic care:
– Elevation.
– NSAIDs.
– Warm +/- cool.
– Possibly compression stockings.

Arch Intern Med 2003;163:1657‐63; Angiology 1999;50:523‐9

Paget-Schroetter Syndrome
• “Effort thrombosis”: axillary-subclavian vein thrombosis assoc’d
w/strenuous and repetitive UE activity. 30’s, M:F = 2:1.
• Anatomic abnormalities at thoracic outlet, repetitive trauma to
subclavian vein endothelium.
• ? role of hereditary & acquired thrombophilias.
• Doppler US initial; contrast venography ~CT & MR venography.
• Conservative mgmt (anticoagulation alone) inadequate,
residual disability.
– Catheter-directed thrombolysis, +/- early thoracic outlet
decompression.

• Many treated suboptimally.

West J Emerg Med 2010;11:358–362
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Upper Extremity DVT
• Primary (no line) UE DVT = 1-4% of UE DVT.
– ACCP 2016: acute parenteral anticoagulation
(?UFH?), then 3 mo oral anticoagulation.
– Better long-term outcomes.
– <2 wks + mod-severe sx  cath-directed
thrombolysis provides better patency &
outcomes.
– If thrombolysis, use heparin.
Chest 2016;149:315‐52; J Vasc Surg 2010;52:127‐31; Surgery 2009;145:500‐7; Cardiovasc Intervent Radiol 2009;32:980‐7

Upper Extremity DVT—Catheter
•
•
•
•

Post-thrombotic syndrome less common.
Anticoagulate as per LE DVT.
Little evidence; DOACs not studied.
Catheter can remain if functioning/needed.
– New cath site has high incidence of new UE
DVT.

NEJM 2011;364:861‐9; Circulation 2012;126:768‐73; Chest 2016;149:315‐52; Thromb Res 2006;117:609‐14; J Thromb Haemost 2013;11:71‐80; J Thromb Haemost 2007;5:1650‐3; J Vasc Surg 2010;51:108‐13
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Phlegmasia Alba Dolens
• Extensive DVT w/swollen, white leg d/t early
compromise of arterial flow secondary to
extensive DVT.
– AKA “milk leg,” occurs in women in third
trimester of pregnancy or post partum.

• Edema, pain, blanching (alba) w/o cyanosis.
Tex Heart Inst J 2009;36:76-7

Phlegmasia Cerulea Dolens
•
•
•
•
•

•

Acute massive venous
thrombosis  obstruction of
venous drainage.
Sudden, severe pain, swelling,
cyanosis (blue), edema.
20-40% occur w/CA.
May interfere w/arterial supply.
Can lead to gangrene,
compartment syn, death (1215% amputation; 20-40%
mortality).
Urgent dx & tx—thrombolysis.

Licensed for all reuse for all purposes, CC 2.0 BY via NIH at
https://openi.nlm.nih.gov/detailedresult.php?img=PMC4048049_1752‐1947‐8‐149‐
1&query=phlegmasia+cerulea+dolens&it=xg&req=4&npos=4

Tex Heart Inst J 2009;36:76-7; Br J Surg 1996;83:1160-1
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AES Question S8
Post-thrombotic syndrome (formerly post-phlebitic syndrome) is
uncommon.
A. True
B. False

Post-Thrombotic Syndrome
• Sx/signs of chronic venous insufficiency S/P DVT.
– Chronic venous HTN—thrombotic vein occlusion + venous
valvular incompetence.

• ~50% of pts w/in 1st yr p-acute thrombosis, despite anticoag.
– Severe post-thrombotic syndrome develops in 5 to 10% of pts.

• Clinically ~ chronic venous insufficiency: extremity pain, vein
dilation, extremity edema, skin pigmentation, venous ulcers.
• Edema = most common sign in ~2/3.
• Exercise, compression, horse chestnut (escin).
J Thromb Haemost 2009;7:879‐83; Thromb Res 2016;137:3‐10; NEJM 2006;355:488‐98
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Post-Thrombotic Syndrome

Licensed for reuse, CC 4.0 International, Țetcu Mircea Rareș via https://commons.wikimedia.org/wiki/File:SindromPosttrombotic_(1).JPG

Pulmonary Embolism Rule-Out Criteria (PERC)
• Age <50 years
• Heart rate <100 bpm
• Oxyhemoglobin saturation
≥95%
• No hemoptysis
• No estrogen use
• No prior DVT or PE
• No unilateral leg swelling
• No surgery/trauma requiring
hospitalization w/in prior 4 wks

• If all neg, low probability of PE.
• Can be used to R/O PE in low
probability pts.
– Low gestalt + Neg PERC 
<2% risk of PE.
– Can reduce testing in 20% of
pts.
– Many still get D-dimer: neg DD + low gestalt + neg PERC
 no PE.
– Less accurate in hosp.
J Thromb Haemost 2008;6:772‐80; J Thromb Haemost 2011;9:300‐4
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CT Angio: Pearls & Pitfalls
• Advantages:
–
–
–
–

High sensitivity for central vessel PE (90-96+%).
Can differentiate between acute vs chronic clot.
Hold breath for 30 sec at a time, 20 min exam.
May give clues to alternative diagnosis (67%).

• Disadvantages:
–
–
–
–

$$$.
IV contrast: contraindicated in AKI, H/O contrast allergy.
Lower sensitivity for subsegmental vessels—new CT’s better.
Shunt patent foramen ovale (up to 25% of adults, usu silent) 
difficult to interpret.

Radiology 1992;185:381‐387; J Thoracic Imaging 1997;12:103‐17; JAMA 2006;295:172‐9; J Thromb Haemost 2010;8:1716‐22; JACC 2005; 46:1768‐76

AES Question S9
Which is TRUE about initial PE management?
A. Start heparin prior to completion of W/U in all pts
w/suspicion of PE.
B. Rivaroxaban (Xarelto™) should be avoided as initial therapy
of PE.
C. Dabigatran (Pradaxa™) is an appropriate 1st agent for PE
management.
D. Consider thrombolysis in hemodynamically unstable pts
w/PE.
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Timing of Surgical Prophylaxis
• Best efficacy = w/in 2 hrs before or 4-6 hrs
after surgery.
– Probably increases bleeding.
– 12 hr before or 18-24 hr after surgery is
acceptable – discuss w/surgeon.

Duration of Surgical Prophylaxis
• Until pt fully ambulatory.
• Extended:
– VTE risk continues X35 days p-op (esp ortho).
– THR: LMWH preferred X10-35 days; warfarin
 ↑ bleeding.
– TKR, hip fx: LMWH preferred.
– CA surg, major abd surg: 28 days LMWH.
Chest 2012;141(2 Suppl):e278S‐e325S; Chest 2012;141(2 Suppl):e227S‐77S; Lancet 1996;348:224‐8; Ann Intern Med 2012;156:720‐7; Bone Joint J 2013;95‐B:459‐66; Lancet 2008;372:31‐9; NEJM 2010;363:2487‐98
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Bridging
• ASH 2018:
– Pt w/low-mod VTE risk on warfarin: no
periprocedural bridging.
– DOAC: no evidence for lab testing for DOAC
effect; may be useful if prolonged DOAC
effects (CKD, drug interactions).
Blood Adv 2018;2(22):3198‐225; Blood Adv 2018;2(22):3257‐91

Bridging
• ACC 2017 guidelines*:

*ACC gdln for bridging in AF +
gdln for bleeding on anticoag

– Only stop anticoag if procedure has ↑ bleeding risk.
– Bridge (UFH) VKA-tx’d pts:
• at high risk of stroke or systemic embolism (>10% per
year)—CHA2DS2-VASc ≥7, ischemic stroke w/in 3 mo.
• w/prior stroke or systemic embolism (≥3 mo previously)
not at significant periprocedural bleeding risk.
• No bridge if DOAC used p-procedure.
JACC 2017;70(24):3042‐67; JACC 2017;69(7)::871‐98

63

Questions
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Dyslipidemia: Beyond the Numbers

Chuck Carter, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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Learning Objectives
1.

Provide a cholesterol screening for all patients over the age of 20 at least once
every five years, with special attention to those who exhibit cardiovascular disease
risk factors.

2.

Risk stratify patients using the pooled cohort equation and evaluate for cholesterol
therapy based on risk factors.

3.

Counsel patients on different types of cholesterol, the impact of dietary and lifestyle
choices on overall blood cholesterol and appropriate behavioral modifications that
can be made to address cardiovascular disease risk.

4.

Prepare treatment plans for those requiring management of dyslipidemia using
evidence-based guidelines and shared decision making with patients.

Associated Sessions
• (PBL) Dyslipidemia: Beyond the Numbers
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Audience Engagement System
Step 1

Step 3

Step 2

Cholesterol

Public domain, Creative Commons, commons.wikimedia.org
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Poll Question 1
What is the LDL threshold defining dyslipidemia?
A.
B.
C.
D.
E.

>70
>100
>130
>150
>180

Fasting Lipids?
• Limited impact on LDL values
• Increasing use of direct
measurement
• Need if elevated triglycerides and
using calculated LDL
• Fasting may impact other
conditions and/or medication use
Mora S JAMA Intern Med. 2016; 176(7):1005-1006.

Image: Public domain, wikimedia commons
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“Disease” defined by numbers

Dyslipidemia
CV Disease

• LDL-C is dominant type of
atherogenic cholesterol
• Dyslipidemia is LDL-C >130 or
HDL-C < 40
• “Optimal” LDL-C around 100
b/c associated with low
ASCVD rates
• “Treatment” primarily achieves
reducing event risk

U.S. Preventive Services Task Force. JAMA. 2016;316(6):625-633
Grundy, et al. Guideline on the Management of Blood Cholesterol. Circulation. 2018.

So what about dietary cholesterol?
• USDA reclassified cholesterol in 2015
• “Not a nutrient of concern for overconsumption”
• Current US dietary guidelines:
www.health.gov/dietaryguidelines/2015/guidelines
• At time no evidence of a connection between
dietary cholesterol and adverse outcomes, but…
• New study (Zhong) – Dietary cholesterol and egg
consumption associated with CVD and all cause
mortality in dose response manner
Scientific Report of the 2015 Dietary Guidelines Advisory Committee. February 2015, United States Department of
Agriculture and Department of Health and Human Services
Zhong VW, et al. JAMA. 2019;321(11):1081-1095. doi:10.1001/jama.2019.1572
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Why assess cardiovascular risk?
• The major cause of death in the US
• 1 in 3 have some form of CV disease
• 1 out of every 3 deaths

• A “common pathway” condition
Adjusted population attributable fractions for ASCVD mortality
•
•
•
•
•

40.6% for high blood pressure
13.7% for smoking
13.2% for poor diet
11.9% for insufficient physical activity
8.8% for abnormal glucose levels
Benjamin EJ, et al. Circulation 2018; 137:e67–e492

Debora Cartagena, Becky Rentz, Nasheka
Powell, Yvonne Green RN, Centers for
Disease Control; Carioca, wikimedia commons
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Key Questions in Hyperlipidemia Treatment
• Why am I treating?
– Primary prevention
– Secondary prevention
– True lipid disorder (ex. familial)
• Who am I treating? What are our goals?
• What is my treatment threshold and tolerance for over
vs. under treatment?

Lipids are part of CV Risk assessment
•

•

Value of lipid
assessment
predominantly linked to
role as CV disease risk
factor
ACC/AHA Pooled
Cohort Equation is
recommended risk
calculator:

http://tools.acc.org/ASCVD‐Risk‐Estimator‐
Plus/#!/calculate/estimate/
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• Pooled cohort equation
• Concerns about overestimation of risk
• Framingham likely
underestimated risk
• Revisions to methods
hold promise to address
over-estimation

LBJ in pool. LBJ Library, US. Govt.

Pencina, et al. N Engl J Med 2014; 370 (15): 1422
Yadlowsky S, et al. Ann Intern Med 2018; 169(1): 20‐29

ASCVD Risk is Longitudinal
Risk is not static;
Outcomes are

Carol M. Highsmith Archive, Library of Congress

• Evidence of preclinical phase
• US adults with optimal CV risk
factors will reach age 75 with
only a 3-4% risk
• US adults with 2 or more CV
risk factors will reach 75 with
>20% risk
Berry JD et al. N Engl J Med 2012;366:321‐329.
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Risk
• Benefits of prevention will tend to confer
more to those with higher risk
• Important consideration for those on the
lower margins of risk

USPSTF

?
ATP III

ACC/AHA
2013

Framingham
Equation

Pooled Cohort
Equation

ACC/AHA
2018

http://tools.acc.org/ASCVD‐Risk‐Estimator‐Plus/#!/calculate/estimate/
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A Quick Note Regarding…
The 2018 ACC/AHA Cholesterol Management Guideline
The AAFP gives an “affirmation of value” to the new guideline
but stopped short of a full endorsement.
Why? – Portions didn’t meet the AAFP standards for evidence
Including: 1) non-statin therapy, 2) treatment targets, 3) CAC scoring
https://www.aafp.org/news/health‐of‐the‐public/20190320acc‐ahacholguidln.html?cmpid=em_AP_20190320

Clinical “freedom”
“Breadth of evidence”
Individualization and sub‐groups
Topics covered and Nuance
Clear guidance
Overall evidence quality
Focus on hard outcomes
General population focus
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2013 ACC/AHA Risk Continuum – ASCVD Risk

Low Risk <5%

“Consider”
5% ‐ <7.5%

Elevated Risk
>7.5%

2018 ACC/AHA Risk Continuum - ASCVD
USPSTF >10%

Low Risk <5%

Borderline Risk
5% ‐ <7.5%

Intermediate
Risk
> 7.5% ‐ <20%

Grundy SM, et al. 2018 Guideline on the Management of Blood Cholesterol. Circulation. Nov 2018
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000625

High Risk
> 20%

SORT B
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USPSTF Recommendation – Adults 2016
Risk Group

Recommendation

USPSTF SOR

Adults 40-75, no hx of ASCVD

Screen for lipid disorders

B

Adults 40–75, no symptoms or hx of
ASCVD, one or more risk factor, and
10-year risk of ≥10%

Low- to moderate-dose statin for the
prevention of CVD events

B

Adults ages 40–75 years, no symptoms or
hx of ASCVD, one or more risk factor, and
10-year risk of 7.5%–10%

Statin may be beneficial for primary
prevention, likelihood of benefit is
smaller

C

Adults 76 and older No hx of ASCVD

Insufficient evidence on benefits and
harms of statins in this group

I

Statin Use for the Primary Prevention of Cardiovascular Disease in Adults: U.S. Preventive Services Task Force. JAMA. 2016;316(19):1997-2007.

USPSTF Recommendation – Child/Adolescent
Children/Adolescents younger than 20

Insufficient evidence on benefits and
harms of screening

I

U.S. Preventive Services Task Force. JAMA. 2016;316(6):625-633.

So, what are we treating?
• Risk or numbers?
• It’s probably not only about the numbers…
• Ideally, we want to address risk over the
life span
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Poll Question 2
62-year-old African-American man presents as a new patient. He has DM
Type 2, HTN, coronary artery disease and is a non-smoker. Total
Cholesterol is 180, Triglycerides are 185, LDL is 113, HDL is 30. BP is
126/78. Meds: metformin ER 1000 mg, ASA 81 mg, atorvastatin 20 mg,
lisinopril 20 mg, amlodipine 10 mg.
Which intervention, if any, would most appropriate?
A.
B.
C.
D.
E.

Start niacin
Start fenofibrate
Start ezetimibe
Increase atorvastatin to 40 mg
None of the above

Who’s Clearly At Risk?
• Proven ASCVD – Secondary Prevention
• LDL-C >190
• Persons 40-75 years with diabetes

Grundy SM, et al. 2018 Guideline on the Management of Blood Cholesterol. Circulation. Nov 2018
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000625
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Prevention With Statins
• Primary
•
•
•

Reduce fatal events, non-fatal events and all-cause mortality
NNT = 18 over 5 years
Limitation: Long-term implications?

• Secondary
•

RCTs support statin treatment for patients with ASCVD
Stone NJ, et al. Circulation 2014; 129: S1-S45
Taylor F, et al. Cochrane Database of Systematic Reviews 2013, Issue 1. Art. No.: CD004816.

Primary Prevention
Diabetes age
40‐75

Moderate
Intensity Statin

LDL 70‐189 –
Assess ASCVD
Risk

Adjust
treatment

Adults 40‐75 and LDL‐C
>70‐<190

Other adults
Emphasis on
RISK
DISCUSSIONS

<5%

5‐<7.5%

Low Risk

Risk/Lifestyle

Risk enhancers
may favor
treatment

>7.5‐<20%

Risk enhancers
and risk favor
treatment

>20%

High intensity
statin

Grundy SM, et al. 2018 Guideline on the Management of Blood Cholesterol. Circulation. Nov 2018
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Poll Question 3
Which one of the following tests would you consider
ordering for a 40-year-old man who has a family history of
premature ASCVD and otherwise normal risk factors?
A.
B.
C.
D.
E.

Ankle-brachial index
Lp(a)
Treadmill stress test
Apoliprotein B
Genetic testing for familial hyperlipidemia

“Risk Enhancers”
•
•
•
•
•
•
•
•
•

Family history of premature ASCVD
LDL-C >160
CKD
Metabolic syndrome
Preeclampsia, premature menopause
Chronic inflammatory disease: Rheumatoid, Psoriasis, HIV, etc.
High risk ethnicity (ex: South Asian)
Persistently elevated triglycerides (>175)
In selected persons:
– hs-CRP >2.0
– Lp (a) >50 mg/dL or >125 nmol/L
– apo B >130 mg/dL
– ABI < 0.9
Grundy SM, et al. 2018 Guideline on the Management of Blood Cholesterol. Circulation. Nov 2018
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000625
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What about uncertainty
• Regarding the risk or how to help your patient
– New guidelines endorse Coronary Artery Calcium
scoring as the preferred method to further evaluate
persons in the Intermediate Risk Zone (ACC/AHA
IIa/B-NR – translation AAFP SORT B)
– Why?
• Correlates with risk
• A negative score lowers risk – generally to the low risk zone
– Exceptions: Diabetes, Smoking, FH of premature CHD
Grundy SM, et al. 2018 Guideline on the Management of Blood Cholesterol. Circulation. Nov 2018
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000625

So, what about young people?
• NHANES Data
• Low prevalence of elevated CV risk in
younger people in absence of HTN or
smoking
– Men under 40 = 0.09%
– Women under 50 = 0.04%
– 2.9% with LDL >190
Patel KK, Taksler GB, Hu B, Rothberg MB. Ann Intern Med. 2017;166(12):I‐24.
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•
•
•
•

Atherosclerosis occurs over
decades
Risks and processes begin in youth
and young adulthood
Pooled cohort equation can
estimate lifetime risk for adults 2039
Identify opportunities for intervention
– Lifestyle & risk factor mitigation
– Identify lipid disorder patterns
• High LDL
• FH of premature ASCVD
• Familial
hypercholesterolemia
– No RCTs of this approach

Grundy SM, et al. 2018 Guideline on the Management of Blood Cholesterol. Circulation. Nov 2018
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000625
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What about older adults?
•
•

Mixed signals – evidence quality is lower
PROSPER (2002)
–
–
–
–

•

ALLHAT-LLT (2017)
–
–
–
–

•
•

RCT of men and women 70-82 with or at increased risk for CV disease
Pravastatin (40 mg) vs placebo for 3 years
CHD mortality and non-fatal MI reduced (RR 19%); CHD mortality reduced (RR 24%)
Stroke unchanged
RCT starting a statin in patients over age 65 years for primary prevention
Pravastatin 40 mg/day or usual care in patients at increased risk
Open-label study, so some crossover to statin (32% aged 65 to 74, 15.2% aged 75 years or older)
No difference in all-cause mortality or cardiac events

Risk reductions are more favorable for patients needing secondary prevention (surprise?!)
Life expectancy considerations
Shepherd J, Blauw GJ, Murphy MB, et al. Lancet 2002; 360: 1623-30.
Han BH, Sutin D, Williamson JD, et al. JAMA Intern Med 2017 Jul 1;177(7):955-965
Stam-Slob M, et al. Clin Res Cardiol 2017 Jan;106(1):58-68.

Familial Hypercholesterolemia
•
•
•
•

Assess family history
Think about this if LDL >190 (or 160 if <20 yo)
Xanthomas, xanthelasma or arcus in pts <45 yo
Total cholesterol
– >250 in >30 yo
– >220 in 20-29 yo
– >190 in <20 yo
• Treatments
– Mipomersen, lomitapide
Bobtheowl2, English language
Wikipedia via wikimediacommons.org
– For homozygous familial disease
– $$$$$$$$$, certified pharmacy, physicians, and REMs
Safeer R. J Fam Pract. 2015; 64(8): 464-469; Prescriber's Letter; April 2013; Vol: 29
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Why so much emphasis on statins?
• Substantial data supporting statin use
• Lack of RCT data supporting other lipid
medications
•
•
•
•
•

Niacin
Fibrates
Ezetimibe (except after MI – secondary prevention)
Omega – 3
Cholesteryl ester transfer protein (CETP) inhibitors
Keene D, et al. BMJ 2014; 349: g4379
Cannon CP et al. NEJM 2015; 372(25): 2387-97

• Meta-analysis of RCTs
–
–
–
–

22 trials (134,537 patients)
Statins vs. control
Less intense vs. more intense (39,612 patients)
73% men, 23% women

• Similar LDL reduction effect for men and women
• Reduction in events similar for men and women
• Improved major vascular events regardless of baseline
risk (with vs. without known ASCVD)
• Another meta-analysis found greater lowering produced
greater risk reduction except when baseline LDL was
under 100 already.
Cholesterol Treatment Trialists Collaboration. Lancet 2015; 385: 1397-1405
Navarese EP, et al. JAMA 2018: 319(15): 1566-1579
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Impact of LDL reduction with statins
• For every 38.6 mg/dL (1mmol/L) reduced:
– Major vascular events by 0.7% (RRR≈20% )
– Coronary events by 0.4% (RRR 25% )
– Revascularizations by 0.5% (RRR 25%)
– Stroke by 0.1% (RRR just under 20%)
– All cause mortality by 0.2% (RRR 9%)
Cholesterol Treatment Trialists Collaboration. Lancet 2015; 385: 1397-1405

• So, for a patient with an LDL of 138…
• Reducing LDL to 100 (28% LDL reduction)
should have a substantial relative impact
on cardiovascular risk
• Another 1mmol/L reduction would be LDL
of 62 (56% LDL reduction)
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Low‐intensity statins

Moderate‐intensity statins

High‐intensity statins

Lower LDL by 30‐49%
Lower LDL by <30%

Fluvastatin 20‐40 mg
Lovastatin 20 mg
Pravastatin 10‐20 mg
Simvastatin 10 mg

Lower LDL by > 50%

Atorvastatin 10 – 20 mg
Fluvastatin 40 mg (BID)
Lovastatin 40 mg
Pitavastatin 1‐4 mg
Pravastatin 40‐80 mg
Rosuvastatin 5‐10 mg
Simvastatin 20‐40 mg

Atorvastatin 40‐80 mg
Rosuvastatin 20‐40 mg

Grundy SM, et al. 2018 Guideline on the Management of Blood Cholesterol. Circulation. Nov 2018
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000625

Poll Question 4
Which one of the following is a harm of statin
treatment?
A.
B.
C.
D.
E.

Cancer
Dementia
Ischemic stroke
Autoimmune hepatitis
Diabetes
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Statin Harms
•
•
•
•
•
•
•
•

? Hepatic
? Cancer
? Diabetes
? Kidney disease
? Myopathy
? Myalgias
? Autoimmune myopathy
? Dementia/cognitive function

• Meta-analysis of RCTs – statin vs. placebo
• Mean follow-up of 4 years
• Discontinuation rates
– 13.6% for statins
– 13.3% for placebo

• No significant difference in myopathy rates
– OR 1.2% (p=0.25)

• ? Does this correlate to practice (ex: dosing)
Riaz H. et al. Am J Cardiol 2017; 120:774‐781

23

Numbers Needed to Harm
• Take 10,000 people and treat them with
atorvastatin (40 mg) for 5 years
– 50-100 cases of muscle pain
– 5 cases of myopathy
– 5-10 hemorrhagic strokes
– 50-100 new cases of diabetes
Collins R, et al. Lancet 2016; 388: 2532‐2561

Take the same 10,000
• 1000 fewer major vascular events for
secondary prevention patients
• 500 fewer events in primary prevention
patients
Collins R, et al. Lancet 2016; 388: 2532-2561
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What about statin side effects?
•
•

New guidelines emphasize re-framing away from statin intolerance to statinassociated side effects
RCT evidence vs. other evidence and reports
– RCTs = 1% or less
– Observational studies – 5-20%

•
•
•
•
•
•

Most patients can tolerate statin on retrial using same or different statin
Helps avoid limiting best treatment options
Consider different statin
Consider alternative dosing strategies
Consider other factors – ex. hydration
CoQ10 – Recommendation against – evidence lacking

Collins R, et al. Lancet 2016; 388: 2532‐2561
Stroes ES, et al. Eur Heart J 2015; 36(17): 1012‐1022
Grundy SM, et al. 2018 Guideline on the Management of Blood Cholesterol. Circulation. Nov 2018

Caution when addressing perceived harm
• New guidelines emphasize good MSK
assessment prior to starting treatment
• Balance of RCT evidence supports primary
and secondary prevention
• Cessation carries potential risk
• Shift toward less effective and/or much more
expensive interventions
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•

Analysis of 105,329 MCR patients started on moderate or high intensity
statin after MI (Serban)
– Comparing patients with “high adherence” (n=55,567) to those with “statin intolerance”
(n=1741)
– Higher adherence patients had fewer recurrent MIs (36%) and CHD events (43%).
But, no significant difference in all-cause mortality

•

Retrospective cohort of 22,266 Chinese primary care practice patients
comparing stopping vs. continuing statins after an adverse event (Zhang)
– Continuing associated with lower incidence CV events and death
– 1.7% absolute risk difference

•
•
•

Raises concerns about stopping statins
Is it clinically significant?
Overall risk is small so can stop to assess side effects
Serban M, et al. J Am Coll Cardiol 2017; 69: 1386-95.
Zhang H, et al. Ann Intern Med 2017; 167(4):221-227.

Non-statin treatments
Class

Drug(s)

Absorption inhibitors

Ezetimibe

PCSK9 Inhibitors

Alirocumab, evolocumab

Bile acid sequestrants

Cholestyramine, colesevelam, colestipol

Niacin

Niacin

Fibrates

Fenofibrate, gemfibrozil

Omega 3 fatty acids

Icosapent ethyl, omega 3 ethyl esters
Prescribers Letter Detail-Document, Non-Statin Lipid-Lowering
Agents. Pharmacist’s Letter/Prescriber’s Letter. July 2015
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• Niacin
– Best data is from the pre-statin era
– No additional benefit on CV outcomes from adding

• Fibrates
– No additional benefit on CV outcomes

• Omega 3 Supplements
– No association with fatal or non-fatal CHD or any
major vascular event
Aung T, et al. JAMA Cardiology 2018; 3(3): 225‐234

PCSK9 Inhibitors
• New class of agents
• Proprotein convertase subtilisin/kexin type 9 inhibitors
• Injectable monoclonal antibodies
• Evolocumab (Repatha) and alirocumab (Praluent) presently.
Others in development

• Substantial LDL lowering
– 50-60% by themselves
– Testing in addition to statins – additional 39%

• Outcome data actively coming in
• Annual cost $10,000 – $14,000 (!)
PL Detail-Document, PCSK9 Inhibitors for High Cholesterol. August 2015
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• Evolocumab in addition to statin (FOURIER Trial)
– NNT = 74 to prevent one CV event in a higher risk patient
– Composite end points were primary and secondary outcomes
– No impact on CV mortality

• Systematic reviews of available RCT data
– Decrease the risk of CVD events, MI, stroke vs. placebo
– Little to no effect on mortality
– Mostly high risk patients studied. How does this apply to primary
prevention?
– Modest changes in absolute risk (less than 1%)
Sabatine MS, et al. N Engl J Med 2017; 376:1713-1722
Schmidt AF, et al. PCSK9 monoclonal antibodies for the primary and secondary prevention of cardiovascular disease. Cochrane
Database of Systematic Reviews 2017, Issue 4. Art. No.: CD011748.

• Lack of long term efficacy and safety trials
• Safety appears acceptable in available trials
• Short term trials show additional benefit but small in
absolute impact
• Long term cost implications
• Long term efficacy – is there a ceiling effect or
durability effect?
– So far, so good
– Anti-drug antibodies (bococizumab)?
Nissen
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Are they cost effective?
• Balancing additional benefit with a long term
treatment
• Estimates of cost
– $10,000 - $14,000/year
• Cost effectiveness analysis of trials of
evolocumab (FOURIER)
• Cost would need to be reduced 71% (to $4536)
to reach the $100,000/QALY gained threshold)
Kazi DS, et al. JAMA 2016; 316(7): 743:753
Kazi DS, et al. JAMA. 2017;318(8):748-750

• Already trials testing this treatment for patients with
“statin intolerance”
• Concerns about who should get this treatment?
– Consider defining high risk relative to a >$10K drug
– Predictions of scenarios that will drive use
•
•
•
•

Statin intolerance
LDL targets return
“Statin failure” – i.e. events in those on statins
Non-adherence to statin treatment

• There will be those for whom this is the right answer, but
probably a limited group
• New guidelines use in very high risk ASCVD patients
• Note low cost effectiveness
Nissen, SE, et al. JAMA 2016; 315(15): 1580‐90.
Gutierrez RR, Shah ND, Montori VM. JAMA 2015; 314(18): 1909‐10.
Grundy SM, et al. 2018 Guideline on the Management of Blood Cholesterol. Circulation. Nov 2018
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Ezetimibe
•
•
•
•

ezetimibe (Zetia) – cholesterol absorption inhibitor
LDL lowering = 18% solo / 25% further w/ statin
Limited impact for primary prevention (? CKD)
Some potential as add-on for secondary
prevention in high risk patients
– Add-on to statin after acute coronary syndrome
– Prevents CV events (NNT 50 for seven years)

• Renewed emphasis in 2018 Guidelines
Cannon CP, Blazing MA, Giugliano R, et al. N Engl J Med 2015; 372: 2387‐2397
PL Detail‐Document, Non‐Statin Lipid‐Lowering Agents. Pharmacist’s Letter/Prescriber’s Letter. July 2015
Grundy SM, et al. 2018 Guideline on the Management of Blood Cholesterol. Circulation. Nov 2018

What about raising HDL?
•
•
•
•

Based on findings that low HDL is a risk factor
Theory: Raising HDL = Reducing events
Reality: Doesn’t match up to theory
Treatment options to raise HDL
• Niacin
• Fibrates
• CETP inhibitors
Keene D, et al. BMJ 2014; 349: g4379
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RCTs of HDL drugs?
• Present treatment approaches don’t appear to
work
• No significant impact on
• All-cause mortality
• CHD mortality
• Stroke mortality

• Niacin may have role for those not on statins
• New meds would need to reduce rates 75%-95%
Keene D, et al. BMJ 2014; 349: g4379

Triglycerides
• Unclear relationship to risk
• May be related to other conditions or marker
of metabolic syndrome
• Treat if 500 -1000 or greater, but mainly
addressing pancreatitis risk
• Persistent elevation may be cause to assess
Apolipoprotein B
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Practice Recommendations
• Treat hyperlipidemia in context of overall CV Risk and Prevention
goals
• Screen for abnormal lipids and assess using the pooled cohort
equation
– Statin dosing for primary prevention according to risk
– Consider adjunctive testing in select groups
– Consider lifetime risk
– Apply guidelines in the context of your patient
• Troubleshoot real and perceived statin side effects with patients
• Apply understanding of risk to avoid over and under treatment

Contact Information
• Charles Carter, MD
• chuck.carter@uscmed.sc.edu
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Questions
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Peripheral Artery Disease

Chuck Carter, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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Learning Objectives
1.

Identify patients at risk for asymptomatic PAD who may benefit from ankle-brachial
index (ABI) screening.

2.

Formulate a differential diagnosis for patients experiencing signs and symptoms of
intermittent claudication

3.

Develop a treatment protocol that provides medical therapy, risk factor modification
(i.e. smoking cessation programs, diet/nutrition counseling, exercise prescriptions,
etc.) and regular monitoring and follow-up to promote compliance, evaluate
treatment efficacy, and provide early endovascular evaluation if needed.

4.

Collaborate with appropriate subspecialty providers to provide multidisciplinary
management of patients diagnosed with PAD.

Audience Engagement System
Step 1

Step 2

Step 3
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Image: Public domain, National Heart, Lung and Blood Institute, NIH, US Government

PAD in US
• ≈7.2% (8.5 million) with PVD
• 25% of these have severe disease
• Prevalence increases with age
– 22.7% of persons > 80 years
• More common in non-Hispanic black adults (11.6%)
• Similar prevalence in men and women
Benjamin et al. The American Heart Association Heart Disease and Stroke Statistics−2019 Update: A Report From the American Heart
Association Circulation. 2019;139:e56–e528; US Preventive Services Task Force. Screening for Peripheral Artery Disease and
Cardiovascular Disease Risk Assessment with Ankle-Brachial Index. JAMA 2018; 320(2): 177-183.
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• Overall mortality 14.8 / 100,000 in 2016
• Annual cost estimate: ≈21 billion
• ABI decline of >0.15 in 10 years
– Increased mortality (RR of 2.4%)
– 5 year cumulative CV mortality with low ABI
• 9% for asymptomatic patients
• 13% for symptomatic patients
• vs. 5% for persons with normal ABI
Benjamin et al. The American Heart Association Heart Disease and Stroke Statistics−2019 Update: A Report From the American
Heart Association Circulation. 2019;139:e56–e528; 135; Kullo IJ, Rooke TW. N Engl J Med 2016; 374(9): 861-71; US Preventive
Services Task Force. Screening for Peripheral Artery Disease and Cardiovascular Disease Risk Assessment with Ankle-Brachial
Index. JAMA 2018; 320(2): 177-183.

Risk Factors

Debora Cartagena, Centers for Disease Control
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Risk Factors
• Similar to ASCVD, but…
• Smoking and Diabetes most significant
– Odds ratios may be as high as 3-4
– Meta-analysis
• Smoking (odds ratio 2.72)
• Diabetes (odds ratio 1.88)
Benjamin et al. The American Heart Association Heart Disease and Stroke Statistics−2019 Update: A Report From the American
Heart Association Circulation. 2019;139:e56–e528; Kullo IJ, Rooke TW. N Engl J Med 2016; 374(9): 861-71

Symptoms
• Claudication
– Cramping, fatigue, numbness, burning
– Pallor or rubor

• Trophic symptoms
– Skin changes – dry, scaly
– Loss of hair
– Nail changes - thickening
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Claudication

• Classic PVD symptom
• Described as
– Pain or cramping in leg,
buttocks with exertion
– May also occur at rest
– Related to relative ischemia

• Only ≈ 10% will report it
• 40% don’t, other 50% with
other leg symptoms

A man suffering from cramp in the leg.
Coloured aquatint after M. Egerton, 1828.
Wellcome Images, Wellcome Trust, UK
via wikimedia commons

Benjamin et al. The American Heart Association Heart Disease and Stroke Statistics−2019 Update: A Report From the American
Heart Association Circulation. 2019;139:e56–e528

•

Cardiovascular
–
–
–
–
–

•
•
•
•

Physical Exam

Heart
Aorta
Peripheral pulses
Bruits
Buerger’s Test
• Patient lying supine
• Raise feet to 45˚ for 2 minutes
• Observe for pallor on soles of the feet
• Have patient sit up and hand legs over edge of exam table. Observe for reactive hyperemia. This can
signal critical limb ischemia.

General exam – gait, signs of malnutrition, tobacco use
Skin exam – trophic changes
Physical exam – low sensitivity in asymptomatic patients for finding mild PAD
Dorsalis pedis may be congenitally absent in 10-15% of people

Final Recommendation Statement: Peripheral Arterial Disease (PAD) and CVD in Adults: Risk Assessment with Ankle Brachial Index.
U.S. Preventive Services Task Force. December 2016. Screening for Peripheral Arterial Disease. Am Fam
Physician. 2006 Feb 1;73(3):497-500.
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Differential Diagnosis
•

Vascular disease
– Arterial
– Venous

•

Neurologic
– Peripheral neuropathy
– Central neuropathic (neurogenic claudication– spinal stenosis)

•

Inflammatory/Autoimmune
– Vasculitis
– Vasospastic phenomenon

•

Musculoskeletal
– Arthritic – Back pain, hip, knee, ankle, foot
– Functional
– Inflammatory

Complications
•
•
•
•
•
•
•

Claudication
Decreased lower extremity function
Diminished QOL
Ulceration
Amputation
Critical ischemia
Increased risk of CV events, stroke, death

8

Arterial Ulcers
• Discrete
• “Punched out”
• Peripheral surrounding
inflammation
• Painful
• Poor healing
• Lack of granulation tissue
Image: via Wikimedia commons
Moore J. The Foot and Ankle Online Journal 1 (9): 2.

Critical Limb Ischemia
• Resting Pain
• Nocturnal pain
• Tissue damage
– ulcer
– gangrene
Rooke TW, et al. 2011 ACCF/AHA focused update of the
guideline for the management of patients with peripheral artery
disease (updating the 2005 guideline). J Am Coll Cardiol
2011;58:2020–45;
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When should I suspect PAD?
• Exertional lower extremity symptoms
• Age >65
• Age >50-64 with risk factors:
– Smoking, DM, FH of PAD, HTN, Hyperlipidemia
• Age < 50 with DM and one other ASCVD risk
• Non-healing wound
• Symptomatic Claudication
Gerhard-Herman MD, Gornik HL, Barrett C, et al. 2016 AHA/ACC guideline on the management of patients with lower extremity
peripheral artery disease. J Am Coll Cardiol 2017;69:1465-508.

Screening Guidance
• ACC/AHA – No screening guidelines.
Recommendations for case finding in patients with
suspected PAD
• ADA – Diabetes and any patient with claudication or
abnormal pedal pulse should get ABI
• USPSTF – Insufficient evidence to assess benefits
and harms of ABI screening
US Preventive Services Task Force. Screening for Peripheral Artery Disease and Cardiovascular Disease Risk Assessment with
Ankle-Brachial Index. JAMA 2018; 320(2): 177-183.
American Diabetes Association. Diabetes Care 2019 Jan; 42 (Supplement 1): S124-S138.
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Poll Question 1
Which one of the following is the threshold
value for resting ankle-brachial index for
diagnosing PAD?
A. <0.99
B. <0.9
C. <0.5

How to do an ABI
•
•
•

Equipment: Handheld Doppler, BP Cuff
Patient position: supine
Technique:
– Brachial (for both arms):
• Position gel/Doppler to antecubital fossa, BP cuff at level of heart, obtain pulse
• Inflate cuff to ≈ 20 mmHg above expected systolic, pulse signal should go away
• Slowly deflate cuff, record pressure where Doppler signal reappears in each arm

– Ankle (for both legs)
• Position BP cuff just proximal to malleoli., gel/Doppler over DP & PT and obtain pulse
• Inflate cuff to until you lose pulse signal
• Slowly deflate cuff, record pressure where Doppler signal reappears for the DP and
PT pulse in each leg.
https://stanfordmedicine25.stanford.edu/the25/ankle.html
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Highest
pressure at
one ankle
Highest
pressure in
both arms

= ABI

Record ABI for each leg
Image: National Heart, Lung and Blood Institute

• Normal ABI
– 1.00-1.40

• Borderline
– 0.91-0.99

• Mild PAD
– ABI <0.90 at rest or after exertion

• Moderate PAD
– <0.70 at rest, <0.50 after exertion

• Severe PAD
– <0.50 at rest, <0.15 after exertion
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Ankle-Brachial Index
• Ratio of systolic pressures
– ankle segment divided by brachial segment in a supine patient
• PVD = Resting ABI < 0.9
• Normal = 1.00 – 1.40
• 0.91-0.99 borderline
• Evidence regarding accuracy is lacking
• Low sensitivity (7-34%), high specificity (96-100%) in screening
populations
Kullo IJ, Rooke TW. N Engl J Med 2016; 374(9): 861-71
Crawford F, Welch K, Andras A, Chappell FM. Ankle brachial index for the diagnosis of lower limb peripheral arterial disease.
Cochrane Database of Systematic Reviews 2016, Issue 9. Art. No.: CD010680.
US Preventive Services Task Force. Screening for Peripheral Artery Disease and Cardiovascular Disease Risk Assessment with
Ankle-Brachial Index. JAMA 2018; 320(2): 177-183.

Testing
• ABI
– Resting
– Exertional

• Ultrasound vascular studies
• Contrast vascular studies
• Transcutaneous tissue oxygen measurement
(TCOM)
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PAD 10-Year Mortality Rate
Estimation for PAD Patients
Points

Mortality Risk

<0

22.1%

0‐5

32.2%

6‐9

45.8%

>9

70.4%

Risk Factor

Points

Kidney dysfunction

12

Heart failure

7

Age >65

5

Hyperlipidemia

5

ST changes on EKG

5

Q waves on EKG

4

ABI < 0.6

4

Cerebrovascular Disease

3

Diabetes

3

Lung Disease

3

Statin

‐6

Aspirin
Firnhaber JM, Powell CS. Am Fam Physician 2019; 99(6): 362‐69) Beta blocker
Feringa HH, et al. Arch Intern Med 2007; 167(22): 2482‐89.

‐4
‐4

Treatment Overview
• ASCVD Framework
– If you have PVD, you have ASCVD

• Therefore:
– Secondary prevention for ASCVD
• Statins
• Hypertension and Diabetes treatment

– AHA Simple Seven – Lifestyle optimization
– AHRQ Heart ABCS – Aspirin, BP, Cholesterol, Sugar
– Evaluate for other end organ ASCVD
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Lifestyle Treatment
• Smoking Cessation
• Diet and exercise relevant to ASCVD and
DM (as applicable)
• Walking program

Supplemental Treatment
• Exercise therapy
• Walk 30-60 min 3x per week for 12 weeks
• Supervised programs (usually through cardiac
rehab programs)
– Statistically significant improvements in walk time and
distance (? clinical)
– ? covered by insurance
Kullo IJ, Rooke TW. N Engl J Med 2016; 374(9): 861-71
Fokkenrood HJP, Bendermacher BLW, Lauret GJ, Willigendael EM, Prins MH, Teijink
JAW. Supervised exercise therapy versus non-supervised exercise therapy for intermittent
claudication. Cochrane Database of Systematic Reviews 2013, Issue 8. Art. No.: CD005263.
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Walking
• Can improve time and distance to
claudication symptoms
• Recommended for patients with
symptomatic claudication
• Evidence of efficacy in screen
detected patients uncertain
Parmenter BJ, Raymond J, Dinnen P, Singh MA. Atherosclerosis. 2011;218:1–12.
Gerhard-Herman MD, Gornik HL, Barrett C, et al. J Am Coll Cardiol 2017;69:1465-508.
Guirguis-Blake JM, et al. JAMA 2018; 320(2): 184-196.

Barriers
to
Practice

Becky Rentz, Centers for Disease Control

Smoking Cessation

• Improves PAD outcomes
•
•
•
•
•

Decreased mortality,
Less disease progression
Fewer critical ischemic events
Less amputation
Fewer bypass graft failures

Image: public domain, Wikimedia commons

• Decreases ASCVD events (MI, stroke)
• Use counseling, cessation programs, and medications
(bupropion, nicotine, varenicline)
Kullo IJ, Rooke TW. N Engl J Med 2016; 374(9): 861-71
Rooke TW, et al. J Am Coll Cardiol 2011; 58: 2020-45
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Varenicline and CV events?
• Conflicting evidence from studies as to whether
this increases CV events
• There is FDA labeling regarding considering this
risk
• Large Canadian study did show increased risk
• 2016 Systematic review and meta-analysis did not
find a relationship
• Have to consider the overall balance for patients
Sterling LH, Windle SB, Filion KB, Touma L, Eisenberg MJ. J Am Heart Assoc 2016
Gershon AS, et al. Am J Resp and Crit Care Med 2018; 197 (7): 913-922.

Poll Question 2
Antiplatelet agents in patients with PAD are shown
to improve which one of the following outcomes?
A.
B.
C.
D.

Amputation rate
Bleeding
Claudication severity
All-cause mortality
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Medical Treatment

• Antiplatelet
– aspirin
– clopidogrel (Plavix)
– ticagrelor (Brilinta)
– vorapaxar (Zontivity)
• PDE inhibitor
– cilostazol (Pletal)

• Note: pentoxifylline (Trental) not effective for PAD

Antiplatelet agents
• Improve all-cause and CV mortality
• One study supporting improved walking
distance
• No clear impact on CV events
• Evidence base is lacking
Wong PF, Chong LY, Mikhailidis DP, Robless P, Stansby G. Antiplatelet agents for intermittent claudication. Cochrane Database of
Systematic Reviews 2011, Issue 11. Art. No.: CD001272.
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• aspirin
– General first line for ASCVD

• clopidogrel (Plavix)
– Alternative to aspirin or with dual antiplatelet

• ticagrelor (Brilinta)
– Alternative to clopidogrel and/or may be considered to address
comorbidity (ex. MI)

• vorapaxar (Zontivity)
–
–
–
–
–

Newer agent – thrombin protease-activated receptor 1
Approved as add-on with ASA or clopidogrel
Reduced acute limb ischemia and revascularization
Increased risk of bleeding, intracranial
Don’t use in pts. with stroke, TIA, intracranial bleeding hx

Kullo IJ, Rooke TW. N Engl J Med 2016; 374(9): 861-71
https://www.fda.gov/drugs/informationondrugs/ucm423935.htm
Hess CN, Hiatt WR. JAMA 2018;319(22):2329-2330

EUCLID
• Double-blind RCT – clopidogrel vs. ticagrelor
• 2.5 year median follow-up
• Primary end point – composite CV death, MI,
stroke
• Limb events included in secondary outcomes
• No difference in outcomes or bleeding risk
Hiatt WR, et al. N Engl J Med 2017; 376(1): 32-40.

19

Interventional Treatment
• Percutaneous
• Surgical
– Regional vessel
– Major vessel

• Increased endovascular treatment of critical limb
ischemia
• 5.1% (2003) to 11.0% (2011)
• Lower rates of in-hospital mortality and major
amputation
• Still needing more data on outcomes
• Know your local resources and/or regional high
volume centers to increase patient options
Benjamin et al. The American Heart Association Heart Disease and Stroke Statistics−2018 Update: A Report From the American Heart
Association Circulation. 2018;137:e67–e492.
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AAA
• Abdominal Aorta 3 cm or greater
• 12.5% of men and 5.2% of
women 74 to 84 years
• Mortality for ruptured AAA nears
90%

Image: James Hellman, MD, via Wikimedia commons

Keisler B, Carter C. Abdominal Aortic Aneurysm.
Am Fam Physician 2015; 91(8): 538-543

AAA Screening

• USPSTF – Draft Rec Statement June 2019
– Screen “ever smoking” men one time between ages
65-75
– Ever smoking is 100 lifetime cigarettes
– Selective screening in men 65-75 with other risk
factors
– Uncertain benefit in women
• Insufficient evidence for women 65-75 who’ve ever smoked
or with family history
• Do not screen women without smoking or family history
U.S. Preventive Services Task Force. Screening for abdominal aortic aneurysm: recommendation statement. Ann Intern Med.
2014;161(4):281–290.
https://www.uspreventiveservicestaskforce.org/Page/Document/draft‐recommendation‐statement/abdominal‐aortic‐aneurysm‐screening1
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Poll Question 3
You follow a 72 year-old man who has a 3.7 cm AAA.
How often should you perform an ultrasound to
reassess growth?
A.
B.
C.
D.
E.

Every 5 years
Every 2 years
Every year
Every 6 months
Every 3 months

Risk of Rupture
Aneurysm size

Annual rate of growth

3.0-3.9 cm

1-4 mm

4.0-6.0 cm

3-5 mm

6.0 or greater

7-8 mm

Aneurysm size

Absolute risk of rupture

5 cm

20%

6 cm

40%

7 cm

50%

Hirsch AT, Haskal ZJ, Hertzer NR, et al. Circulation. 2006;113(11):e463–e654.
Roger VL, Go AS, Lloyd-Jones DM, et al. Circulation. 2012;125(1):e2–e220.
Keisler B, Carter C. Abdominal Aortic Aneurysm. Am Fam Physician 2015;
91(8): 538-543

Image: public domain, Wikimedia commons
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AAA Surveillance
Aortic Diameter

Surveillance Interval

< 3.0 cm

No surveillance*

3.0 cm to 3.9 cm

Q 2-3 Years - Ultrasound

4.0 cm to 5.4 cm

Q 6-12 months – Ultrasound or CT

Barriers
to
Practice

Consider surgical consultation if:
• 5.0 cm
• expanding more rapidly than expected
> 5.4 cm

Surgical consultation for elective repair

* Consider risk factors

Hirsch AT, Haskal ZJ, Hertzer NR, et al. Circulation. 2006;113(11):e463–e654.
Keisler B, Carter C. Abdominal Aortic Aneurysm. Am Fam Physician 2015; 91(8): 538-543

Best Practice Recommendations
• Don’t rely on claudication to identify PAD
• Have elevated index of suspicion in patients with
extremity symptoms and risk factors
• Approach PAD using the ASCVD framework
• Lifestyle interventions improve outcomes
• Screen men age 65-75 who’ve smoked for AAA
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Contact Information
Chuck Carter, MD
3209 Colonial Drive, Columbia, SC 29203
chuck.carter@uscmed.sc.edu
@DrChuckC on twitter

Questions
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Syncope:
To Head CT or Not, That is the Question
Eddie Needham, MD, FAAFP

ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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(COI), and if identified, conflicts are resolved prior to confirmation of participation.
Only those participants who had no conflict of interest or who agreed to an identified
resolution process prior to their participation were involved in this CME activity.
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The content of my material/presentation in this CME activity will not include
discussion of unapproved or investigational uses of products or devices.
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Learning Objectives
1.

Evaluate patients who present with syncope to determine cardiac or
non-cardiac causes.

2.

Prepare diagnostic plans for patients who present with
neurocardiogenic forms of syncope, which may include conducting a
differential diagnosis of syncope.

3.

Conduct appropriate tests, such as ECGs, exercise stress testing, tilt
tests or blood screenings, to diagnose underlying conditions in
patients whose ECGs and cardiac tests are normal.

4.

Determine risk stratification of patients with suspected syncope for
possible hospitalization and workup.

Audience Engagement System
Step 1

Step 2

Step 3
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Syncope: Definition
•Transient loss of consciousness
•Brief with spontaneous recovery
•Due to global cerebral hypoperfusion
•“Inadequate cerebral nutrient flow”

Syncope: Classifications
• Reflex‐mediated
• Upwards of 50% in older adults
• Vasovagal, micturition, defecation, swallowing, coughing

• Orthostatic
• Dehydration, drug effects, autonomic dysfunction, aging

• Cardiac arrhythmias
• Structural cardiopulmonary disease
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Syncope: Cardiac Causes
• Cardiac dysrhythmias
• Bradycardia

• AV block, sick sinus syndrome

• Tachycardia

• PSVT, V Tach (MI), A Fib, torsades de pointes, channelopathy

• Structural cardiopulmonary disease

• Hypertrophic cardiomyopathy (HCM), dilated/restrictive
cardiomyopathies
• Valvular heart disease
• Pulmonary HTN

Syncope: Diagnostic Evaluation
• History
• Physical Exam
• Labs only as indicated from the hx and PE
• Every patient should receive an EKG

Runser LA, Gauer RL, Houser A . Syncope: Evaluation and Differential Diagnosis. Am Fam Physician. 2017 Mar 1;95(5):303‐312
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Orthostatic vital signs
• Patient supine for 5 minutes.
• BP and pulse recorded
• Patient sits/stands for 3 minutes
• BP and pulse recorded
• The following changes are considered abnormal and may
reflect hypovolemia or autonomic dysfunction:
• Drop in systolic blood pressure of 20 mmHg or more.
• Increase in heart rate of 20 beats per minute or more.

Syncope: Diagnostic Evaluation
Avoid computed tomography of the head in
asymptomatic adult patients in the emergency
department with syncope, insignificant trauma,
and a normal neurologic evaluation.

American College of Emergency
Physicians

In the evaluation of simple syncope and a
normal neurologic evaluation, do not obtain
brain imaging studies (computed
tomography or magnetic resonance
imaging).

American College of Physicians

Do not perform imaging of the carotid
arteries for simple syncope without other
neurologic symptoms.

American Academy of Neurology

Runser LA, Gauer RL, Houser A . Syncope: Evaluation and Differential Diagnosis. Am Fam Physician. 2017 Mar 1;95(5):303‐312
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Tilt Table Testing
• Patients with recurrent episodes of syncope of unknown cause in the
absence of structural heart disease.
• Patients with suspected vasovagal syncope who lack a confident
diagnosis.
• Patients with a single unexplained syncopal episode in high‐risk
settings
• Patients for whom there is clinical value of demonstrating
susceptibility to reflex syncope. Most importantly, this may help to
reassure the patient that a diagnosis has been established.
• To discriminate between suspected reflex syncope (vasovagal) and
orthostatic hypotension syncope.
• Patients being assessed for postural tachycardia syndrome (POTS).

Canadian Syncope Risk Score
• 4030 patients, age > 16yo, average age = 54, 56% women, 2010‐2014
• 147 patients (3.6%) had a serious adverse event (SAE) within 30 days
• 2.4% cardiac causes; 1.2% noncardiac

• Nine clinical data points used to calculate future risk of SAE
•
•
•
•
•
•
•
•
•

Predisposition to vasovagal syncope
Heart disease
Any systolic pressure reading in the ED < 90 or > 180 mm Hg
Troponin level above 99th percentile for the normal population
Abnormal QRS axis (< −30° or > 100°)
QRS duration longer than 130 ms
QTc interval longer than 480 ms
Emergency department diagnosis of cardiac syncope
CMAJ September 06, 2016
Emergency department diagnosis of vasovagal syncope
188 (12) E289-E298
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Canadian Syncope
Risk Score
Score ≥1 
consider
evaluation
CMAJ September 06, 2016
188 (12) E289-E298
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Case #1: 34‐year‐old man with syncope
• A 34‐yo man presents to the ED via EMS after the abrupt onset
of dull, midsubsternal chest pressure at rest. He also c/o
nausea, SOB, and lightheadedness. As he stood up to call his
mother for help, he “blacked out” and fell to the floor.
• He spontaneously awoke after approximately 10 seconds and
remained on the floor until EMS arrived.
• Initial vital signs: BP 94/50, P 118, RR 24, SpO2 94% on room air
• En route to the hospital, supplemental O2 and a peripheral IV
with NS at wide open rate were initiated.

Case #1: 34‐year‐old man with syncope (Cont’d)
• In the ED, his blood pressure improved to 118/64, pulse decreased
to 104, and IV fluid was decreased to 100 cc/h. Supplemental O2
was continued at 4 LPM via nasal cannula with Sp02 at 99%.
• Exam: appears mildly dyspneic but alert
• Heart: Slightly tachycardic, no murmur
• Lungs: Clear; no wheezes, rales, ronchi
• Extremities: Trace bilateral pedal edema; no focal calf
abnormality
• CXR: No acute infiltrate or effusion
• Lab: Normal CBC, CMP; d‐dimer 4.98 (normal <3.00)
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AES Question

Poll Question 1
In this 34‐yo male with syncope, mild stable tachycardia,
hypotension responsive to IVF, mild hypoxia, and labs normal
except d‐dimer 4.98 (Nl < 3.0), what is the most likely cause?
A.
B.
C.
D.

Supraventricular tachycardia
Atrial fibrillation
Pulmonary embolism
Pulmonary hypertension
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•Chest CT angiogram:

• Large bilateral pulmonary
emboli located at the
level of the distal main
pulmonary vessels and
extending into the
primarily lower lobes
bilaterally.
• Pulmonary artery mildly
dilated suggesting
pulmonary arterial
hypertension.
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Pulmonary Embolism: Mortality Risk
• Retrospective review of 549 patients with confirmed
PE:
• 30‐day all‐cause mortality: 13%
• 1 year: 26%
• 3 years: 35%

• Hypotension predicts higher risk of early mortality:
• Patients with SBP <90 mm Hg had 90‐day all‐cause mortality: 52.4%
• Normotensive patients: 14.7%
Arch Intern Med 2008;168(4):425.

Pulmonary Embolism: Worrisome EKG findings
• EKG findings of RV strain are associated with increased risk of
hemodynamic collapse and 30‐day mortality:
• HR >100 bpm [OR 4.46]
• Large S wave in lead I, Q wave in lead III, inverted T wave in
lead III (S1Q3T3 pattern) [OR 2.06]
• Complete RBBB [OR 5.24]
• Atrial fibrillation [OR 1.75]
• EKG is typically not helpful in the diagnosis of pulmonary
embolism.
Acad Emerg Med 2015;(10):1127.
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Pulmonary Embolism Severity Index (PESI)
•
•
•
•
•
•

Age = 1 point for each year of age
Male sex = 10 points
Cancer = 30 points
Heart failure = 10 points
Chronic lung disease = 10 points
Pulse >110 per minute
= 20 points

• Systolic blood pressure (SBP)
< 100 mm Hg = 30 points
• Respiratory rate at least 30 per minute
= 20 points
• Temperature <36˚C (97˚F) = 20 points
• Altered mental status (disorientation,
lethargy, stupor, or coma) = 60 points
• Arterial oxygen saturation
<90% = 20 points

Am J Respir Crit Care Med 2005;172(8):1041.

Pulmonary Embolism Severity Index (PESI)
• Class I:
• Class II
• Class III:
• Class IV:
• Class V:

Very low risk
Low risk
Intermediate risk
High risk
Very high risk

<65 points
66‐85 points
86‐105 points
106‐125 points
>125 points

Am J Respir Crit Care Med 2005;172(8):1041.

13

PESI: External Validation
• Prospective cohort of 367 patients with pulmonary embolism:
• Class I patients (18%):
0% mortality
• Class II patients (26.7%):
1% mortality
• Class III patients (26.2%):
3.1% mortality
• Class IV patients (16.9%):
12.9% mortality
• Class V patients (12.3%):
24.4% mortality

Eur Heart J 2006;(4):476.

Wells Clinical Decision Rule for Risk of PE
•
•
•
•
•
•
•
•

Clinical signs of DVT (leg pain/swelling):
Alternative diagnosis less likely than PE:
Heart rate >100 bpm:
Immobilization >3 days:
Surgery in previous 4 weeks:
Previous DVT or PE:
Hemoptysis:
Malignancy with treatment in last 6 months:

3 points
3 points
1.5 points
1.5 points
1.5 points
1.5 points
1 point
1 point
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Wells Clinical Decision Rule for Risk of PE
•Interpretation:
• <2 points:
• 2‐6 points:
• >6 points:

Low risk of PE (<7%)
Intermediate risk of PE
High risk of PE (>45%)

•Other risk prediction rules: Geneva, PISA
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How Common Is Pulmonary Embolism as a Cause of
Syncope?
• Not very.
• Retrospective observational study of 1.67 million patients who
presented to the ED for syncope found prevalence of PE
0.06–0.55% for all patients; 0.15–2.10% for hospitalized
patients.
• PE should be on the differential diagnosis for every patient with
syncope, but not all patients should undergo evaluation for PE.
JAMA Intern Med. 2018;178(3):356‐362.

16

34‐year‐old man with syncope
• Follow up:
• Uneventful anticoagulation with unfractionated
heparin, followed by warfarin
• Protein S deficiency diagnosed
• He continues to do well

Case #2: 73‐year‐old man with syncope
• 73‐yo male presents to the ED after passing out while
walking to his mailbox.
• No chest pain or palpitations prior.
• Lasted 15‐30 seconds, quick recovery.
• PMHx notable for controlled HTN and T2DM.
• Meds include lisinopril 40 mg daily and metformin 1000 mg
bid, both for >5 years.
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Case #2: 73‐year‐old man with syncope
• In ED, vital signs are:
• BP 130/80 sitting  125/85 standing; pulse 66; RR 14;
PO2 96% on RA; Temp 98.8
• Lungs CTA
• CV: RRR with Nl S1 S2 with 2‐3/6 Murmur at URSB
S1
S2
|
<||||||> |
• Legs: No edema
• CBC, CMP, and troponins normal

EKG

36
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AES Question

Poll Question 2
In this 73‐yo male with syncope, a 2‐3/6 sys murmur, and
EKG showing LVH/LAE, the most likely etiology is:
A.
B.
C.
D.

Aortic dissection
Aortic stenosis
Aortic regurgitation
Takayasu’s arteritis
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Aortic Stenosis
• Risk Factors
• Age: For every 10‐year increase in age there is a twofold
increase in risk
• Male: Female 2:1
• Current cigare e smoking: Rela ve risk ↑35%
• HTN: Rela ve risk ↑25%

Aortic Stenosis: Clinical Findings
• II‐III/VI midsystolic murmur at upper right sternal border
radiating into the carotids
• Carotid pulse – slow upstroke
• Pulsus parvus et tardus
• PMI prolonged
• LVH
• PMI laterally displaced
• Dilated left ventricle
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Diagnostic Testing
• 12 lead ECG: Often shows LVH, Left atrial enlargement
• CXR may show:
• Cardiomegaly
• Pulmonary congestion
• Aortic valve calcification
• Echocardiogram: Indispensable!

Aortic Stenosis
• When the classic symptoms of angina, syncope, and heart
failure develop, survival declines precipitously.
• 50% of symptomatic patients die within 2‐5 years
unless aortic valve is surgically replaced.
• Prompt recognition of symptoms and evaluation for
possible severe aortic stenosis are crucial in managing the
disease.
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Treatment
The only proven effective therapy for
symptomatic aortic stenosis is aortic valve
replacement.

Case #3: 61‐year‐old woman with syncope
• A 61‐year‐old woman presents to clinic with a complaint of
progressively worsening exertional dyspnea over the past
several months. She had previously been able to walk 8‐10
blocks with her grandson but has recently struggled to walk
to her mailbox and back.
• The day prior to her visit she became lightheaded after
climbing a flight of stairs in her home. She fell to her knees
but did not lose consciousness. She reported vague chest
heaviness but no diaphoresis or nausea.
• She has a history of hypertension but has never smoked and
does not use alcohol.
44
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Case #3: 61‐year‐old woman with syncope
• Vital signs: BP 126/64, P 66, RR 14
• Alert, no overt distress
• HEENT: Prominent periorbital purpura; moderate macroglossia
• Heart: No murmur
• Lungs: Few bibasilar crackles but otherwise clear
• Abdomen: Liver edge palpable at right costal margin; no ascites
• 2+ pedal edema
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Case #3: 61‐year‐old woman with syncope
• Echocardiogram:
• Moderate left ventricular hypertrophy
• Impaired ventricular relaxation
• Diminished LV end‐diastolic volume
• Trace pericardial effusion
• EF 55‐60%

AES Question
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Poll Question 3
In this 61‐yo female with dyspnea and near syncope,
macroglossia, periorbital purpura, and echo showing
impaired relaxation, the most likely diagnosis is:
A. Hemochromatosis
B. Chagas’ disease
C. Growth hormone adenoma
D. Amyloidosis

Cardiac Amyloidosis
• Rare infiltrative disorder
• Most commonly systemic; may be localized to the heart
• Characterized by aggregation of insoluble fibrous deposits of
misfolded amyloid proteins
• IgG light chains, transthyretin (TTR)
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Cardiac Amyloidosis
• Symptoms
• Exertional dyspnea
• Exertional syncope
• Angina with normal coronary arteries
• Peripheral sensory and motor neuropathy, especially with
amyloid light chain (AL) amyloidosis
• Autonomic neuropathy

Cardiac Amyloidosis
• Clinical findings
• Easy bruising, commonly causing periorbital
ecchymosis/purpura
• Macroglossia
• Hepatomegaly
• Peripheral edema
• Intracardiac thrombus may be seen with echocardiography;
TEE may be required for evaluation of LA appendage.
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Cardiac Amyloidosis
• Classic presentation is heart failure with preserved ejection
fraction (HFpEF)
• Right heart failure presentation may predominate
• Lower extremity edema
• Hepatomegaly
• Ascites
• Elevated jugular venous pressure
• RV dilation
• Atrial arrhythmia may be initial manifestation

Cardiac Amyloidosis
• EKG findings:
• Low voltage in approximately 50% of patients
• Echocardiographic findings:
• Increased wall thickness, primarily involving the left
ventricle
• LV wall more echogenic than is typically seen with
hypertrophy
• Low end‐diastolic volume
• Pericardial effusion
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Cardiac Amyloidosis
• Cardiac MRI
• Late gadolinium enhancement over entire subendocardial
circumference is highly specific for cardiac amyloidosis
• Serum cardiac biomarkers
• May be elevated; helpful in risk stratification
• Serum, urine immunofixation
• IgG light chains

Cardiac Amyloidosis
• Diagnosis
• Bone marrow biopsy or subcutaneous fat aspiration may
confirm systemic amyloid light chain (AL) amyloidosis
• Noncardiac biopsy may confirm transthyretin‐related
amyloidosis: bone marrow, skin, minor salivary gland
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Macroglossia and periorbital purpura

Amyloid
infiltration
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Apple green birefringence
‐ Amyloid is an
extracellular,
proteinaceous deposit
exhibiting beta sheet
structure
‐ Beta sheet structures
demonstrate apple green
birefringence when
stained with congo red
and viewed under
polarized light

Cardiac Amyloidosis
• Treatment
• Diuretics are mainstay
• ACEI and ARB tend to be poorly tolerated
• Digoxin may bind to amyloid fibrils, resulting in
accumulation and digoxin toxicity
• ICD generally does not improve survival
• Cardiac transplantation may be considered in more severe
cases
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Case #4: 33‐year‐old female postpartum syncope
• Mrs. Jones is a 33‐yo female who presents with syncope. Got
up from chair to turn on the TV and passed out.
• G3 now P3, 3 weeks postpartum s/p NSVD.
• Feels more tired than prior deliveries.
• Had a cold/URI one week ago.
• Breastfeeding without problem.
• Late pregnancy edema has not resolved.

Case #4: 33‐year‐old female postpartum syncope
• Exam notable for:
• VS: BP 95/55 sitting  90/60 standing; P 105; RR 18; PO2
94% on RA; Temp 99.6
• Neck veins: Elevated at 8‐10 cm > RA at 30 degrees
• Neck: No TMG
• Lungs: Rales bases to 1/3 of the way up; no dullness
• Legs: 2‐3+ edema
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Case #4: 33‐year‐old female postpartum syncope
• Labs:
• CBC with H/H = 10/30.5; WBC and Plt normal
• CMP with BUN/Cr 17/1.1; AST/ALT 17/25
• TSH = 0.5  free T4 normal at 0.15
• UA normal, no protein or glucose

AES Question
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Poll Question 4
In this 33‐yo postpartum patient with syncope, which of
the following is most likely?
A.
B.
C.
D.

Peripartum cardiomyopathy
Mitral stenosis
Takotsubo cardiomyopathy
Sheehan’s postpartum hemorrhagic necrosis

Peripartum Cardiomyopathy
• Usually occurs >36 weeks EGA
• LF EF <45% with sx/signs of heart failure
• Etiology unknown
• Clinical presentation similar to that of HFrEF
• Avoid use of ACEIs/ARBs/Aldo Inhib in pregnancy
• Mortality 10% at 2 years
• 20‐60% of patients have complete recovery
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Viral Cardiomyopathy
• Enterovirus in 1960s  now 20 viruses identified
• Parvovirus B19 (slapped cheek) and human herpesvirus 6
(roseola) more common in one study
• Virus obtained from endomyocardial biopsy
• Treat for heart failure

An 18‐yo high school athlete is referred to your
office for passing out while playing soccer. No
injury. Happened while running on the field. Is
noted to have a 2‐3/6 systolic murmur at LLSB.
Which of the following is most likely?
A. Supraventricular tachycardia
B. Tachy‐brady syndrome
C. Kawasaki’s disease with coronary aneurysms
D. Hypertrophic cardiomyopathy
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ECG for HCM:
‐ LVH voltage
‐ Note large Q
waves
 septal
hypertrophy

ECGs of Note
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A 55‐yo male
presents
urgently to
the ED with
crushing,
substernal
chest pain.
His ECG
shows:

Anterior wall MI

AES Question
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Poll Question 5
A 62‐yo female
presents with onset
of nausea and
vomiting for 1 hour.
What is the
diagnosis?
A.
B.
C.
D.

Anterior wall MI
Pericarditis
Inferior wall MI
Septal MI

Inferior
wall MI
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Slow and regular – sinus bradycardia?

Complete Heart Block
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Wellens Syndrome
• Associated with critical proximal LAD
stenosis
• Symmetrical, deep, T‐wave inversions
in the anterior precordial leads (V1 –
V3)
• First described in 1982
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Brugada Syndrome
• Genetically inherited
• Increased risk for SCD
• Described in 1992
• Death by V. Fib.
• Sodium channelopathy
• RBBB with ST elevation in V1‐3
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EKG ‐ WPW

Best Practice Recommendations
1. All patients with syncope should receive an ECG.
2. Other diagnostic studies should only be ordered based on
the history and physical exam.
3. Do not routinely order a Head CT, MRI of the brain, or
carotid studies.
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Answers
1.
2.
3.
4.
5.

C
B
D
A
C

Thank you for your
attention
Contact information:
Eddie.Needham.MD@AdventHealth.com
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Questions
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