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ABIM Internal Medicine Certification
Examination Blueprint (Cardiology)

* Hypertension * Endocarditis

 Clinically oriented (patient based)

« Can only test on non-judgement issues (Class | and lIl)
* |t takes 2-3 years for a question to be verified

* Congenital heart * Lipid disorders

disease * Antithrombotic Rx

* Valvular heart disease | Miscellaneous

* Heart Fallure
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ABIM Internal Medicine Certification
Examination Blueprint (Cardiology)

* Hypertension
* Pericardial disease

* |schemic Heart
Disease

* Dysrhythmias

* Congenital heart
disease

* Valvular heart disease

* Heart Fallure

Endocarditis

Vascular disease

Syncope

Preoperative
consultation

Lipid disorders
Antithrombotic Rx

Miscellaneous

www.abim.org



58 yo for an annual physical examination

°* No complaints
°* BMI 28.5

* Physical examination:
°* 6,210 Ibs (BMI:
°* BP 140/85, HR 60
° Lungs: Clear
* CV: Tympanic A,, S,
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@ Kusumoto, ECG Interpretation: from Pathophysiology to Clinical Application 2009




Evolution of BP Goals in guidelines
documents

2017 ACC/AHA Hypertension guidelines

JNC 7

Normal <120 and < 80
Elevated 120-129 and < 80

JNC 8

AHA/ACC/ASF Stage 1 130-139  or 80-89

Stage 2 > 140 or = 90

T el N W SIS \vvlllvl I\.II\JIIEI\IVI

ACP/AAFP 2017 < 150 (> 60 yo)
< 140 (> 60 and TIA, CV risk)

ADA 2017 < 140/90
el ACC/AHA 2017 < 130/80 for general population
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Management of hypertension
Screening for secondary HTN

New-onset or uncontrolled HTN (adult)

¥

Drug resistant/induced HTN
Abrupt onset HTN
HTN < 30 yo

Exacerbation of previously controlled HTN
Disproportionate TOD

Accelerated/malignant HTN

Onset of diastolic HTN in older patient (> 65 yo)
Unprovoked or excessive hypokalemia

MAYO
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@ Whelton et al Circ 2017



Management of hypertension
Screening for secondary HTN ("common”)

Renal parenchymal 1-2% Renal Ultrasound

Renovascular 5-34% Renal Doppler
CT/MRA

Primary 8-20% Plasma Aldo/Renin

aldosteronism

Obstructive Sleep 25-50% Berlin, Epworth,
Apnea overnight oximetry

Drug/EtOH 2-4% Urinary drug
screen

MAYO
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@ Whelton et al Circ 2017
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Management of hypertension
Screening for secondary HTN (rare)

Pheochromacytoma

Cushing’s syndrome

Thyroid

Aortic coarctation

Primary Hyperpara

Congenital adrenal hyperplasia
Mineralocortacoid excess
Acromegaly

24° urinary meta

Overnight 1 mg
dexamethasone suppression

TSH, TFT
Echocardiography
Calcium

Hypokalemia

Low aldosterone and renin
Serum growth hormone

Whelton et al Circ 2017
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ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/A
SPC/NMA/PCNA Hypertension Guideline

Blood pressure treatment and follow-up

BP thresholds and recommendations for treatment and follow-up

Normal BP Elevated BP Stage 1 hypertension
(BP <120/80 (BP 120-129/<80 (BP 130-139/80-89
mm Hg) mm Hg)

Clinical ASCVD
or estimated 10-y CVD risk

Reassess in
ly
(Class lla)

Assess and
optimize
adherence to
therapy

Consider
intensification of

MAYO therapy
CLINIC
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Stage 2 hypertension
(BP 2140/90 mm Hg)

Whelton et al Circ 2017



2017 ACP AAFP Clinical guideline for adults > 60

yO
Recommendations

Initiate treatment with SBP persistently 2150 mm Hg to achieve a
target SBP <150 mm Hg to reduce the risk for stroke, cardiac events,
and possibly mortality. Periodic discussion of the benefits and harms
of specific blood pressure targets.

Hx of stroke or TIA or CVA, initiate or intensify Rx to achieve a target
systolic blood pressure < 140 mm Hg to reduce the risk for recurrent

stroke.

With high CV risk, initiate or intensify Rx to achieve a target systolic
blood pressure < 140 mm Hg.

MAYO
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(7y) Qaseem et al Ann Int Med 2017



2017 ACP AAFP Clinical guideline for adults > 60

yO
Clinical Considerations

Accurate measurement of BP is important before initiating treatment
for hypertension. Some patients may have elevated BP in clinical
settings, and ambulatory measurement may be appropriate.

Clinicians should consider treatment with nonpharmacologic options,
including weight loss, dietary changes, and an increase in physical
activity, initially or concurrently with pharmacologic treatment.

Many older adults may be taking various medications. Clinicians
should consider treatment burden and drug interactions when
deciding on treatment options.

When selecting pharmacologic therapy, clinicians should prescribe
generic drugs where available.

Evidence for adults who are frail or those with multimorbidity is
limited.

MAYO
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(7y) Qaseem et al Ann Int Med 2017



Hypertension, evidence of target organ effects

.. : : Weight loss, diet, alcohol
Thiazide diuretic Exercise

ACEI Drug therapy
Other risk factors?

ARB M02021178

Referred by: MC1301

B ’/\‘
[ ~\ [ ST | N
1 ¥
N v s ' } ’ ,
| 1 |
1 1

Loop diuretic « Direct renin inhibitor (alaskirin)
Potassium sparing diuretic o, blocker (doxazosin)
Aldosterone antagonist « Central a, agonist (clonidine)

C-EO Initiate two drugs if stage 2 HTN present and an average
BP > 20/10

C-EO Initiate one drug if stage 1 HTN
I

T B R
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C@ Kusumoto, ECG Interpretation: from Pathophysiology to Clinical Application 2009




ABIM Internal Medicine Certlflcatlon
Examination Blueprint (C

* Hypertension ° E

Conflicting goals from professional /
societies - E
Target organ damage? > DAMNED |
Additional risk factors et

Lifestyle changes
Drug therapy (often with 2 initial i ||

RX)
Collgertlital 1iedit =
dlsease ® A e

* Valvular heart disease | Miscellaneous

* Heart Falilure
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ABIM Internal Medicine Certification
Examination Blueprint (Cardiology)

Hypertension
Pericardial disease

schemic Heart
Disease

Dysrhythmias

* Congenital heart

 VValvular heart disease

disease

* Heart Falilure

©2011 MEMER

Endocarditis

Vascular disease

Syncope

Preoperative
consultation

Lipid disorders
Antithrombotic RX

Miscellaneous

www.abim.org



AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/
ASPC/NLA/PCNA Guideline on the Management of Blood
Cholesterol

{ LDL-C 2190 mg/dL (24.9 mmol/L) )
— No risk assessment; High-intensity statin
LDL-C 2190 mg/dL (24.9 mmol/L) clss 1
No risk assessment; High-intensity statin | { B )
(Class 1)
£ *

(Class 1)

Diabetes mellitus and age 40-75 y
Risk assessment to consider high-intensity statin
(Class lla)

Diabetes mellitus and age 40-75 y
Moderate-intensity statin | { Age>75y )
¥

Clinical assessment, Risk discussion

(Class 1)

L]

- . 27.5% - <20% 220%
Diabetes mellitus and age 40-75 y “Intermediate Risk” “High Risk”
Risk assessment to consider high-intensity statin T T
h 4

v

P
(CIaSS "a) Risk discussion:

If risk estimate + risk

Risk discussion:

en.h b ot Initiate statin to reduce
Age >75 y . _ initiate m?derate- (Gl C o
.. d ) . intensity statin to reduce (Class 1)
Clinical assessment, Risk discussion LDL-C by 30% - 49%
N J

(Class 1)
v

In selected individuals if measured:

e hs-CRP 22.0 mg/L

e Lp(a) levels >50 mg/dL or >125 nmol/L
e apoB 2130 mg/dL

e Ankle-brachial index (ABI) <0.9

If risk decision is uncertain:
Consider measuring CAC in selected adults:
CAC = zero (lowers risk; consider no statin, unless diabetes, family history of
premature CHD, or cigarette smoking are present)
CAC = 1-99 favors statin (especially after age 55)
CAC = 100+ and/or 275th percentile, initiate statin therapy

MAYO

CLINIC "
@ Grundy et al Circ 2018




AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/
ASPC/NLA/PCNA Guideline on the Management of Blood
Cholesterol

‘ { LDL-C 2190 mg/dL (24.9 mmol/L) )
No risk assessment; High-intensity statin
f LDL-C 2190 mg/dL (4.9 mmol/L) \ W e
No rick ascpscement: Hich-intencitv statin /  Diabetes mellitus and age 40-75 y )

Goal = 50% 30-49% < 30% )

Drug & Atorvastatin Atorvastatin Simvastatin )

—

Dosage 80 mg 10 mg 10 mg
Rosuvastatin Rosuvastatin Pravastatin
20 mg 10 mg 10-20 mg
Simvastatin
20-40 Mg
Pravastatin

e Ankle-brachial index (ABI) <0.9 LAL = ZEro (IOWers risk; Consiaer no statin, uniess alapetes, rTamil Y nistor y or
premature CHD, or cigarette smoking are present)

CAC = 1-99 favors statin (especially after age 55)
CAC = 100+ and/or 275th percentile, initiate statin therapy

MAYO
CLINIC

@ Grundy et al Circ 2018




AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/
ASPC/NLA/PCNA Guideline on the Management of Blood

Cholesterol

Primary Prevention:
Assess ASCVD Risk in Each Age Group
Emphasize Adherence to Healthy Lifestyle
[

LDL-C 2190 mg/dL (24.9 mmol/L)
No risk assessment; High-intensity statin
(Class 1)
z Diabetes mellitus and age 40-75y )

Moderate-intensity statin
(Class 1)

Age 20-39y
Estimate lifetime risk
to encourage lifestyle to reduce
ASCVD risk
Consider statin if family history
premature ASCVD and LDL-C
2160 mg/dL (>4.1 mmol/L)

Age 0-19y
Lifestyle to prevent or reduce
ASCVD risk
Diagnosis of Familial
Hypercholesterolemia-> statin

Age 40-75 y and
LDL-C 270-<190 mg/dL
(21.8-<4.9 mmol/L)
without diabetes mellitus
10-year ASCVD risk percent
begins risk discussion w,

%

Diabetes mellltus and age 40-75 y
Risk assessment to consider high-intensity statin
(Class l1a)

Age >75y
Clinical assessment, Risk discussion

_,<

| v

12

|ASCVD Risk Enhancers:

N

5 e
Age(0-19y

Lifestyle to prevent or reduce
ASCVD risk

Age 20-39y
Estimate lifetime risk

to encourage lifestyle to reduce
ASCVD risk

Age 40-75 y and )

LDL-C 270-<190 mg/dL
(21.8-<4.9 mmol/L)
without diabetes mellitus

Diagnosis of Familial
Hypercholesterolemia— statin

Consider statin if family history
premature ASCVD and LDL-C

e

AN

2160 mg/dL (4.1 mmol/L)

10-year ASCVD risk percent
begins risk discussion

/

PE—
hs-CRP 22.0 mg/L
Lp(a) levels >50 mg/dL or >125 nmol/L
apoB 2130 mg/dL
Ankle-brachial index (ABI) <0.9

MAYO
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If risk decision is uncertain:
Consider measuring CAC in selected adults:
CAC = zero (lowers risk; consider no statin, unless diabetes, family history of
premature CHD, or cigarette smoking are present)
CAC = 1-99 favors statin (especially after age 55)
CAC = 100+ and/or 275th percentile, initiate statin therapy

Grundy et al Circ 2018




AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/
ASPC/NLA/PCNA Guideline on the Management of Blood
Cholesterol

ASCVD Risk Enhancers:

LDL-C 2190 mg/dL (24.9 mmol/L)
arv Prevention: | No risk assessment; High-intensity statin
A

Family history of premature ASCVYD
Persistently elevated LDL-C 2160 mg/ 5% Bl /5% EPa R 220
dL (24.1 mmDIIL) “Low Risk” “Borderline Risk” “Intermediate Risk” “High Risk”
Chronic kidney disease
Metabolic syndrome

% h @

Conditions specific to women (e.g., : - .
Risk discussion: Risk discussion:
Risk discussion: 4 If risk estimate + risk

preeclampsia, premature menopause)
i i If risk enh Risk discussion:
Inflammatory diseases (especially Emphasize lifestyle o en. anc.e = pr.e sent enhancers favor statin,
then risk discussion

rheumatoid arthritis, psoriasis, HIV) Yo vedute fck : ; ihitiate rioderite: Initiate staéin t: %Teduce
Ethnicity (e.g., South Asian ancestry) factors regarding moderate- LDL-C 25

y 3 g intensity statin to reduce
(Class 1) intensity statin therapy LDL-C by 30% - 49% (Class 1)
(Class llb)

Lipid/Bi kers: (Class 1)
ipid/Biomarkers 1 b €

¢ Persistently elevated triglycerides ¥
(2175 mg/dL, (2.0 mmol/L))

If risk decision is uncertain:

In selected individuals if measured: Consider measuring CAC in selected adults:
¢ hs-CRP 22.0 mg/L CAC = zero (lowers risk; consider no statin, unless diabetes, family history of

premature CHD, or cigarette smoking are present)
* Lp(a) levels >50 mg/dL or >125 nmol/L CAC = 1-99 favors statin (especially after age 55)
s apoB 2130 mg/dL CAC = 100+ and/or 275th percentile, initiate statin therapy
s Ankle-brachial index (ABI) <0.9

Consider measuring CAC in selected adults:
e Ankle-brachial index (ABI) <0.9 CAC = zero (lowers risk; consider no statin, unless diabetes, family history of
premature CHD, or cigarette smoking are present)
CAC = 1-99 favors statin (especially after age 55)
CAC = 100+ and/or 275th percentile, initiate statin therapy

MAYO
CLINIC

@ Grundy et al Circ 2018




MAYO
CLINIC

@y

AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/
ASPC/NLA/PCNA Guideline on the Management of Blood

Cholesterol

LDL-C 2190 mg/dL (24.9 mmol/L)

Diabetes:
« 40-75yo0

Primary Prevention:
Assess ASCVD Risk in Each Age Group
Emphasize Adherence to Healthy Lifestyle

No risk assessment; High-intensity statin
(Class 1)

Diabetes mellitus and age 40-75 y
Moderate-intensity statin

—4 )

(Class 1)

Y
Age 20-39y

Estimate lifetime risk

o encourage lifestyle to reduce
ASCVD risk

;onsider statin if family history
premature ASCVD and LDL-C

2160 mg/dL (>4.1 mmol/L)

Y
20-39, LDL 2 160
e Lifetime risk

Age 40-75 y and
LDL-C 270-<190 mg/dL
(21.8-<4.9 mmol/L)
without diabetes mellitus
10-year ASCVD risk percent
begins risk discussion

k. Diabetes mellitus and age 40-75 y
Risk assessment to consider high-intensity statin

(Class lla)

Age>75y
Clinical assessment, Risk discussion

J

40-75, LDL 2 70:

] 2

12

« 10 year risk > 5%

T TETRSTY

<5% 5% -
S “Low Risk”

dL (4.1 mmol/L)
Chronic kidney disease \

<7.5%
“Borderline Risk”

220%

27.5% - <20%
“Intermediate Risk” “High Risk”

Metabolic syndrome

R
Conditions specific to women (e.g., 4 R A4
preeclampsia, premature menopause)
Inflammatory diseases (especially
rheumatoid arthritis, psoriasis, HIV)
Ethnicity {e.g., South Asian ancestry)

Risk discussion:
Emphasize lifestyle
to reduce risk
factors

Lipid/Biomarkers:
piess. (Class 1)

e Persistently elevated triglycerides
(2175 mg/dL, (22.0 mmol/L))

.9

Risk discussion:

If risk enhancers present
then risk discussion
regarding moderate-

intensity statin therapy

(Class lIb)

Risk discussion:

If risk estimate + risk
enhancers favor statin,
initiate moderate-
intensity statin to reduce
LDL-C by 30% - 49%
(Class 1)

Risk discussion:
Initiate statin to reduce
LDL-C 250%
{Class 1)

Y €

In selected individuals if measured:

v

¢ hs-CRP 22.0 mg/L

e Lp(a) levels >50 mg/dL or >125 nmol/L
e apoB 2130 mg/dL

e Ankle-brachial index (ABI) <0.9

CAC = zero (lowers risk; consider no statin, unless diabetes, family history of

If risk decision is uncertain:
Consider measuring CAC in selected adults:

premature CHD, or cigarette smoking are present)
CAC = 1-99 favors statin (especially after age 55)
CAC = 100+ and/or 275th percentile, initiate statin therapy

Grundy et al Circ 2018




AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/

ASPC/NLA/PCNA Guideline on the Management of Blood
Cholesterol

T
Secondary Prevention:
« Everyone gets statins
f « Almost everyone gets high intensity

R, ( Very hivgh-risk* )
LDL =70 1

® Ezetimibe C High-intensity or maximal statin >
« PCSKQ inhibitor if “very high” risk (Class)

(Goal: 4 LDL-C 250%) * 4 ‘ v i
If on maximal
e Dashed

If PCSK9-l is
considered, add
ezetimibe to

l statin and

v Li

g B ™\ 'd 2\ Ve
If high- If on maximal

arrow
indicates

LDL-C 270
mg/dL (1.8

MAYO
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intensity
statin not
tolerated,

use
moderate-
intensity
statin
(Class I)

statin therapy
and LDL-C 270
mg/dL (1.8
mmol/L),
adding
ezetimibe
may be
reasonable

(Class llb)
(&

Initiation of
moderate- or
high-intensity

statin is
reasonable
(Class lla)

Continuation of
high-intensity
statin is
reasonable
(Class lla)

4

maximal statin RCT-

before adding supported
PCSK9-I efficacy, but
(Class 1) is less cost

mmol/L),
adding
ezetimibe is

reasonable =
(Class la) effective
\& I VRS l J i J
¥ v
If on clinically judged maximal LDL-C lowering
therapy and LDL-C >70 mg/dL (21.8 mmol/L), or
non-HDL-C >100 mg/dL (22.6 mmol/L), adding
PCSK9-1 is reasonable
(Class lla)

Grundy et al Circ 2018




ABIM Internal Medicine Certification
Examination Blueprint (Cardiology)

Primary Prevention: litis
Statin:
« LDL>190 .
o AR disease
» All others:
« 20-39: Family Hx premature CAD and LDL = 160
« 40-75: LDL 70-190 and 10 year risk > 7.5

el WiIViwed n“\/e
Secondary Prevention:
» Everyone gets statins

» Almost everyone gets high intensity
« |If LDL still elevated then ezetimibe followed by PCSK9 inhibitor

ulocaott

* Antithrombotic Rx

* Valvular heart disease | Miscellaneous

* Heart Falilure

MAYO
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ABIM Internal Medicine Certification
Examination Blueprint (Cardiology)

* Hypertension
* Pericardial disease

* Ischemic Heart
Disease

* Dysrhythmias

* Congenital heart
disease

 VValvular heart disease

* Heart Falilure

Endocarditis

Vascular disease

Syncope

Preoperative
consultation

Lipid disorders
Antithrombotic RX

Miscellaneous

www.abim.org



2013 ACC/AHA CV risk Guideline
Estimating CV risk

2 |Risk Factor

Acceptable range of values
M (for males) o F (for females) ___
years | s | 0 sr 00 ] 0000000
AA (for Affcan Americans) orWH forwhitesorothersy | we | aaorwn ] 0]
6_|[Total Cholesterol | 000 mge 00000000 ] v ] 00 weam 0 ] 00 a0 0]
7 |HDL-Cholesterol

mg/dL

8 | Systolic Blood Pressure mm Hg

Treatment for High Blood Pressure

Y (for yes) or N (for no)
10 |Diabetes

Y (for yes) or N (for no)
Smoker Y (for yes) or N (for no)

10-Year and Lifetime ASCVD Risks

Your 10-Year ASCVD Risk (%)

10-Year ASCVD Risk (%) for Someone Your Age with
Optimal Risk Factor Levels (shown above in column E)
Your Lifetime ASCVD Risk* (%) i
Lifetime ASCVD R\sk (%) for Somaona at Ags 50 with "
17
18

me ASCYD  Lifetime ASC
s tor Somec
> with Optima
*This is the lifetime ASCVD risk for an individual at age Laueis (shown above i
50 years with your risk factor levels. In rare cases, 10- —
year risks may exceed lifetime risks given that the
estimates come from different approaches. While 10-

GV RISK CALCULATOR

www.cvriskcalculator.com
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2012/2014 ACC/AHA/AATS PCNA/SCAI/STS
Stable IHD Guideline

Chest pain

Coronary
angiography?

MAYO
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STEMI

Intermediate or high risk unstable angina

Presumed stable ischemic heart disease
and unacceptable Sx despite GDMT

High likelihood of stable ischemic heart
disease

Suspected stable ischemic heart disease
who cannot undergo or have non-Dx
stress testing

Stress test acceptable and negative but
clinical suspicion of CAD remains high

Fihn et al Circ 2012, 2014



2012/2014 ACC/AHA/AATS PCNA/SCAIISTS
Stable IHD Guideline
Chest pain-noninvasive testing

Contralndl_catlon to CCTA
stress testing

Low likelihood
Unable to Exercise Pharm-echo
Intermediate or Pharm-MPI
ngh likelihood Pharm-MR
CCTA
Prior revascularization Exer-echo
ECG noninterpretable eaviE
Low likelihood Exer-ECG

Able to Exercise _ .
Intermediate likelihood Exer-ECG

MAYO Intermediate or Exer-echo, Exer-MPI
@ High likelihood Pharm CCTA




Evaluation of Possible Cardiac Chest Pain
In the acute setting

History
(physical examination)

Laboratory Testing

CCCCCC



ECG In acute CP:
STEMI vs. NSTEMI

ﬂ \

R L R e
i VR /]f ¥y VH \f

m
| N\

STE M I i_lj.www\u/x.wwwk,mfﬂ_/m»m_ﬁ._‘v Ff\ww‘f

Emergent coronary | AT
] 1 r,‘__*wr»\ﬂ,,fwkyﬁvr N e {4 st g e et s e i

angiography i

aVF V6

ES RN et
i | | I |

|

NSTEMI
Emergent coronary
angiography?
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Biochemical Approach to Identifying
Myocardial Injury

Y

W,

MAYO

C%C Paramcek and Solaro Pr CV Dis 2004
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Non ACS Causes for Troponin Elevation

“Cardiac”

Heart Failure
|ICD shocks
Cardiac Surgery

Ablation
Cardiac Contusion
Infiltrative Disease

Arrhythmias

Aortic Valve Disease
Hypertrophy
Myocarditis
Myopericarditis
Spasm




Non ACS Causes for Troponin Elevation
“NonCardiac”

Vascular Aortic dissection
Vasculitis
Hypertension

Pulmonary PE

Pulmonary hypertension
Respiratory failure

Skeletal Skeletal myopathy
Extreme exertion
Rhabdomyolysis

Renal failure
Sepsis
Chemotherapy

MAYO
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Fourth Universal Definition of Ml
ESC/ACC/AHA/WHF Expert Consensus Document

No myocardial injury?

Increased cTh =
Hypoxaemia myocardial injury® Anaemia

Clinical evidence
of acute ischaemic
Hypotension/ myocardial Ventricular
shock injury = tachyarrhythmia
myocardial
infarction®

Kidney Heart
disease failure

MAYO
CLINIC

) Thygesen et al Circ 2018



Fourth Universal Definition of Ml
ESC/ACC/AHA/WHF Expert Consensus Document

Myocardial Injury  Elevated cardiac troponin > 99 URL

Myocardial Injury  Rise and/or fall
(acute)

Myocardial Elevated cardiac troponin > 99t URL

Infarction with a rise and fall, and = 1 of the

following:

« Symptoms of ischemia

« Ischemic ECG changes

« Development of Q waves

* Imaging of presumed new loss of
myocardium

« Angiographic evidence

MAYO
CLINIC

) Thygesen et al Circ 2018




Fourth Universal Definition of Ml
ESC/ACC/AHA/WHF Expert Consensus Document

Very early
sampling  Early sampling Later sampling Very late sampling

Rising cTh values
from below to
>99th percentile
Delta is
detectable

cTn values
>99th percentile
Delta may not
be seen over a Acute

. short period cTn values myvocardial
Cardiac >99th percentile in}/arction

. Declining delta
Troponin Chronic

(cTn) myocardial
injury

99th
percentile
URL

Time from onset of symptoms (hours)

MAYO
CLINIC

) Thygesen et al Circ 2018
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High Sensitivity Cardiac Troponins in
patients without suspected ACS

* 918 consecutive
patients
evaluated in an Elevated Troponin
ER without -
suspected ACS
had troponins
measured

* Elevated troponin
In 12.4%

Lee et al AJC 2019, Eggers et al JACC 2019



Strategies for ACS w/o ST elevation
Professional Society Recommendations

ESC

ACC/AHA

Initial < 99% URL < 99% URL J <99% URL
1 hour < 99% URL

Hs Troponin
3 hour

< 99% URL < 99% URL
6 hour* < 99% URL
Amsterdam Circ 2014

MR *additional intermediate/high risk clinical features Roffi et al EHJ 2016

@y




Strategies for ACS w/o ST elevation
Use of hs Troponin assays for rapid decision?

<5ng/Lf§ <2ng/L

Single
Sample

Initial

1 hour

1 hr

MAYO
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Morrow Circ 2017
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ABIM Inte [asiiiaaiaies

= e1laBT “Stable” chest pain

Estimate 10 year and lifetime risk (

» Stress testing
Urgent/emergent chest pain
—Iypertens « STEMI vs. NSTEMI
A BN * Troponins
ericardiag Cardiac catheterization

schemic Heart * Syncope
Disease :

* Preoperative
Dysrhythmias consultation
Congenital heart * Lipid disorders
disease

* Antithrombotic Rx

Valvular heart disease .
* Miscellaneous

Heart Failure

www.abim.org


http://www.cvriskcalculator.com
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ABIM Internal Medicine Certification
Examination Blueprint (Cardiology)

* Hypertension
* Pericardial disease

* Ischemic Heart
Disease

* Dysrhythmias

* Congenital heart
disease

* Valvular heart disease

* Heart Falilure

Endocarditis

Vascular disease

Syncope

Preoperative
consultation

Lipid disorders
Antithrombotic Rx

Miscellaneous

www.abim.org



Severe Aortic Stenosis: SAVR vs. TAVR
2017 AHA/ACC Valvular Focused Update

Low Intermediate High Prohibitive

surgical risk J| surgical risk Surgical risk J Surgical risk

SAVR SAVR SAVR

TAVR TAVR

MAYO
CLINIC

@ Nishimura et al Circ 2017



Mitral Regurgitation: Surgery
2017 AHA/ACC Valvular Focused Update

Asymptomatic

|
m LVEF 30-60% LVEE > 60%

Progressive
decrease in
LVEF,
Increase in
LV size

High
likelihood
of repair

MV
surgery

MV
surgery

MAYO
CLINIC
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Mitral Regurgitation: Anticoagulation
2017 AHA/ACC Valvular Focused Update

\V\C-NRCHORE ASA 75-100 mg

Mechanical VKA: 3.0 XS0 Nl

10
1l

A\ OV RYE  ASA 75-100 mg

VKA: 2.5
3-6 mo

Bioprosthetic

ASA 75-100 mg

Clopidogrel 75 mg
6 mo
ASA 75-100 mg

*Risk factors for TE: AF, prior TE, LV dysfunction, hypercoagulable

TAVR

MAYO
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ABIM Internal Medicine Certification
Examination Blueprint (Cardiology)

2 —Iypertensior Aortic Stenosis

S : * TAVR being used in less sick patients
* Pericardial d VT long Hx of success
_ Mitral regurgitation
* |schemic Hel Surgery in Asx patients particularly if repair possible
Disease :Anstlilpr\ombotlc RXx
« Mechanical valves
« Bioprosthetic valve (3-6 mo)

]  TAVR (3 mo)
* Congenital NNy

disease

e Dysrhythmia

* Antithrombotic RX

* Valvular heart disease | Miscellaneous

* Heart Falilure
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* Hypertension
* Pericardial disease

* Ischemic Heart
Disease

* Dysrhythmias

* Congenital heart
disease

 VValvular heart disease

* Heart Failure

©2011 MEMER

Endocarditis

Vascular disease

Syncope

Preoperative
consultation

Lipid disorders
Antithrombotic RX

Miscellaneous
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2017 ACC/AHA/HFSA Heart faillure Guideline
Biomarkers

ACC/AHA —
Stage A/B HF ACC/AHA Stage C/D HF ACC/AHA Acute/Hospitalized HF
Ambulatory pts Y Y
At risk for HF with new-onset | NYHA class II-IV Acute dyspnea | Hospitalized
dyspnea to ED for ADHF

BNP or
Prevention NT-proBNP
(COR lla)

BNP or
Diagnosis NT-proBNP
COR |

BNP or BNP or NT-proBNP,
NT-proBNP and cardiac troponin
(COR ) (CORI)

Predischarge

; BNP or
Prognosis or
added risk NT-proBNP

stratification COR lla

Other biomarkers Other biomarkers
of myocardial of myocardial
MAYO

injury or fibrosis* injury or fibrosis*
(COR lib) (COR lIb)
CLINIC

7y Yancy et al Circ 2017




2017 ACC/AHA/HFSA Heart failure Guideline
Therapy HFrEF Stage C/D (LVEF < 40%)

Step 3 Step 5
Implement indicated GDMT. Step 4 Consider

Consider the following Choices are not mutually ;‘:;:’:;i additional

Step 1
Establish Dx of HFrEF;

assess volume; tient -
initiate GDMT RISt SCeNancs exclusive, and no order is

M Stop ACEI > 36 hours before starting ARNI

providg

wlld ARNI should not be used if Hx of angioedema

Palliative caret
N\;E;A illiaa?: SEH(I,:F Di ue ACEI or (COR 1)
<) : initiate ARNI*

ACEIl or ARB*; No C/l to

HFEF ;
NYHA dlass IV ARB or sacubitril

(Stage C)

therapy

Transplantf
COR |
NYHA dlass llI-IV, Hydral-Nitratest+ Refractory eie )
in black patients (COR 1) NYHA class llI-IV
ACEIl or ARB AND (Stage D)
GDMT beta blocker;
duretes ss e NYHA ¢l -1, LVEF LVADL
COR | ass I,
(Cor Y <35%: (caveat: >1y Si:qu(‘;\‘j‘gés (COR lla)
survival, >40 d post MI) P

NYHA class lI-IV, LVEF Investigational
<35%, NSR & QRS CRT or CRT-D} studies§
=150 ms with LBBB (COR 1)

pattern

NYHA class II-1ll, NSR,
heart rate =70 bpm on Ivabradine
maximally tolerated dose ' (COR lla)
beta blocker

Continue GDMT with serial reassessment & optimized dosing/adherence

MAYO
CLINIC
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2017 ACC/AHA/HFSA Heart faillure Guideline
Therapy HFpEF Stage C

ACEI
Control BP ARB

‘ BB

Diuretics for volume overload Sx

TOPCAT:
« HF Hospitalizations HR 0.83
* Increased Cr, K

. . . NEAT: No benefit with nitrates
Nitrates, PDE-5 Inhibitors RELAX: No benefit with Sildenafil

MAYO
CLINIC
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ABIM Internal Medicine Certification
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* Hypertension * Endocarditis

* Pericardial disease IAVEE: BNP for Dx/prognosis

HFrEF
* Ischemic Heart * Syrjisest
Disease e Prel Specific populations:
_ » Aldosterone antagonists
* Dysrhythmias S0l - ARNI
) iy « |vabradine
* Congenital heart JBlfe] - ICD, CRT, CCM?
disease HFpEF

° Ant e Rx HTN,AF, ischemia

* Valvular heart disease | Miscellaneous

* Heart Fallure
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Hypertension
Pericardial disease

schemic Heart
Disease

Dysrhythmias

* Congenital heart

 VValvular heart disease

disease

* Heart Falilure

©2011 MEMER

Endocarditis

Vascular disease

Syncope

Preoperative
consultation

Lipid disorders
Antithrombotic RX

Miscellaneous
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Case #2

e 23 year old woman with depression and anxiety
with a recent admission for “fainting spells”
presents again to the ED with a recurrent spell.

MAYO
CLINIC
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Prognosis of Syncope: Framingham

1.0
— No syncope
=&~ Vasovagal and
other causes
Unknown cause
0.8 Neurologic cause
Cardiac cause
I
=
-
S
N 0.6
©
Pan)
%
o 04
O
(Al
0.2 _ _ _
Patients with cardiac causes for
syncope have a significantly
increased mortality risk.
0.0

0 5 10 15 20 25
Follow-up (yr)

Figure 2. Overall Survival of Participants with Syncope, According to Cause, and Participants without Syncope.

MAYO P<0.001 for the comparison between participants with and those without syncope. The category “Vasovagal
CLINIC and other causes” includes vasovagal, orthostatic, medication-induced, and other, infrequent causes of syncope.

@oteriades ES, Evans JC, Larson MG, et al. NEJM. 2002:347:878-85.



Etiology of Syncope and Age

% cases with syncope

40-60

Age Group (Years)

B Neurally Mediated Syncope
[ Orthostatic Hypotension
= Arrhythmia
MAYO I Cardiac Structural Disease
CLINIC

@y

Parry et al, BMJ 2010



ldentifying cardiac syncope based on
clinical history

NON-CARDIAC SYNCOPE CARDIAC SYNCOPE

Struc heart disease -

Syncope during effort
Age 60 or over

Male gender

Supine syncope

Two spells or less
(Long) prodrome
Diaphoresis

Blurred vision

Nausea

Age under 40 .

0.1 1.0

Likelihood ratio

MAYO
CLINIC

@ Berecki Gisolf et al PLOS 2013



Evaluation of syncope

* History:
* Age
* Comorbidities
* Structural heart disease?
* Family history?
* Physical examination:

* VS (orthostatics, CSM?)
* Structural heart disease?

* ECG:

MAYO
CLINIC
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Clinical Use of the Electrocardiogram

Presence or

: absence of
AT Chest pain

Arrhythmia “structural heart
disease”

Bradycardia
Tachycardia
Palpitations SOB/fatigue

Ischemia

MAYO
CLINIC
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Evaluation of Syncope
2017 ACC/AHA/HRS Syncope Guidelines

Initial Evaluation
History, physical examination, ECG
Class |

MAYO
CLINIC

(7y) Adapted from Shen et al JACC 2017
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“Things” that suggest tachycardia:

i.l 1 .. 1 14 b
t Ll il ] { | '
25mm/s — 10m/mV  40Hz | 005B 125{11 78 CIDij) ,- .- ORDER:

MAYO
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Gl Kusumoto FM. ECG Interpretation: From Pathophysiology to Clinical Application 2009
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Ings” that
Long QT Syndrome

Th
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“Things” that suggest tachycardia:
Arrhythmogenic right ventricular cardiomyopathy

MAYO
CLINIC

Gl Kusumoto FM. ECG Interpretation: From Pathophysiology to Clinical Application 2009



“Things” that suggest tachycardia:
Brugada Syndrome

Referred by: MOON

aV Rﬁ

l/\ __,\J\ DA /\-M,JJ\W j\ws_« G - AU(\'\P%N ‘,/_K\_A Jt /\»A,__\J‘,
11 U aVL V2 v:

A | |
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HE - |f \[ - avF | oy | Y6
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“Things” that suggest tachycardia:
Myocardial Infarction
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1 | {1 ayR
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Gl Kusumoto FM. ECG Interpretation: From Pathophysiology to Clinical Application 2009




“Things” that suggest bradycardia
Abnormal atrioventricular or intraventricular
conduction
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Evaluation of Syncope
2017 ACC/AHA/HRS Syncope Guidelines

Initial Evaluation
History, physical examination, ECG
Class |

Initial Evaluation Clear

Initial Evaluation Unclear

Targeted | ononoic
I)
blood Hypotension? Reflex:
testing
Hemoglobin (bleeding): Class | Class lla

. TOUN Autonomic Tilt table
BNP, troponin (cardiac?): Class llb Eval ecs [ME

Routine comprehensive testing : Class Il (NB) Class lla

MAYO
CLINIC

(7y) Adapted from Shen et al JACC 2017



Evaluation of Syncope
2017 ACC/AHA/HRS Syncope Guidelines

Initial Evaluation
History, physical examination, ECG
Class |

Initial Evaluation Clear
No additional testing Targeted

Initial Evaluation Unclear

Orthostatic
blood

testing
Class lla

Hypotension?

Tilt table

Routine imaging not useful unless a cardiac etiology is suspected
Class III NB

MAYO
CLINIC

(7y) Adapted from Shen et al JACC 2017



Evaluation of Syncope
2017 ACC/AHA/HRS Syncope Guidelines

Cardiovascular? Extertional symptoms?

Selected
Patients Transthoracic Structural Heart disease is

echocardiography
Class Ila suspected

Heart rhythm monitoring =
selected on the basis AV conduction? Old MI?
Class lla
of Sx frequency
Class | ARVC, sarcoidosis, pulmonary
embolus

Implantable Ambulatory ECG

Monitor
Class lla

Monitoring
Class lla

ééé}%p% Adapted from Shen et al JACC 2017



For patients with syncope, ECG correlation
IS critical:
Technology chosen on the frequency of episodes

¥ 2
Y ;‘}‘

Y

2
g
=
2
Q
2

¢
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ABIM Internal Medicine Certification
Examination Blueprint (Cardiology)

Focus on identifying whether a CV cause is present
» History
» Physical examination

« ECG
« Additional testing?

* |schemic Heart * Syncope

Disease .
* Preoperative

* Dysrhythmias consultation

* Congenital heart * Lipid disorders

disease * Antithrombotic Rx

* Valvular heart disease | Miscellaneous

* Heart Falilure
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Disease
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* Preoperative
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 Congenital EAMCIMNUENCNE inid disorders

disease

 VValvular heart disease

* Heart Falilure
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Stroke Rates in Placebo-Treated Patients With
AF*

20 -

Stroke (%)

—_
o

23.4
9.0
7.9
57 6.3
l l 4.7

AFASAK SPAF BAATAF CAFA SPINAF  EAFTT

*This represents patients who are not anticoagulated; TfSecondary prevention.
MMart et al. Ann Intern Med. 1999;131:492-501.
Ty




Stro ke I n A F Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup  Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI ABCDE

Nieuwlaat 2008 3.7% 0.92 [0.56, 1.52] 2008 —
Lip 2008 2.9% 0.54 [0.30, 0.96] 2008
Ruigomez 2009 3.8% 0.58 [0.35, 0.95] 2009
Friberg 2010 5.9% 0.84 [0.58, 1.22] 2010
Flaker 2012 12.5% 0.87[0.72, 1.05] 2012
Bosch 2013 4.4% 0.71[0.45, 1.11] 2013
Hohnloser 2013 2.3% 1.02 [0.53, 1.98] 2013
Disertori 2013 0.9% 0.60 [0.19, 1.85] 2013
Al-Khatib 2013 8.1% 0.64 [0.48, 0.86] 2013
Giugliano 2013 14.3% 0.78 [0.67, 0.90] 2013
Inoue 2014 5.0% 0.56 [0.37, 0.84] 2014
Vanassche 2014 10.0% 0.53[0.42, 0.68] 2014
Mazzone 2015 8.9% 0.73 [0.56, 0.95] 2015
Takabayashi 2015 6.8% 0.50 [0.36, 0.70] 2015
Steinberg 2015 10.4% 0.79[0.63, 1.00] 2015

Total (95% CI) 100.0% 0.70 [0.63, 0.78]
Total events
i " 2 — - i2 - — — -2 - Ir : ': T :
'HrEtf:fO?enBI:yﬂT??? ;2?26 i;l(p {2380363{) 14 (P = 0.06); | 39% 0102 05 1 2 : 10
est for overall eftect: £ = 0. - Favours [PxAF] Favours [Non-PxAF]

Incidence of stroke 1.6% (1.3%-2.0%) 2.3% (2.0%-2.7%)

~—~
| -
(0]
(¢b)
>_
=)
>
(D)
o
(0]
nd
(¢b)
Y4
(@)
| -
e
0p)

SPAF Petersen Roy
Study

MAYO
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Relative contributions of different risk
factors to the CHADS, score ("NIH")

= CHADS, score=0 === Diabetes mellitus

- = = Heart failure Age 275 years
~==== Hypertension
SR 100w
* 73,558 B e
patients with  £3 *° R~
AF not 28 80 ST
. 22 y
treated with  SE l.—
OAC £5 70
-]
(Denmark) £
0
0 2 4 6 8 10
Years of follow-up
CLINIC Olesen et al BMJ 2011;342:d124
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Relationship Between the CHA,DS,-VASC
Score and the Risk of Stroke

20 -
S
= .
X 0% 1.3% 2.2% 3.2% 49 Doestt
s 10 - matter?
V)
_;) 5
x —om W . . . .
g 0 1 2 3 4 5 6 7 8 9
g CHA,DS,-VASc Score

* CHA,DS,-VASc: Weights age, adds vascular
disease and gender

wwo ©® Greater granularity at “low and moderate” risk

CLINIC
W Lip et al Circ 2012



Anticoagulation in AF
Stroke Risk Reductions

AFASAK

SPAF
BAATAF

Warfarin Better Control Better

_

Reduction of

all-cause mortality

RRR 26%

—'

|
CAFA _
SPINAF | | — !
: | : :
Reduction of
EAFT N | Stroke
I
Aggregate i , KRR §2%
100% 50% 0 -50% -100%

JIVN(O)

LIEart et al. Ann Intern Med. 1999:;131:492-501.




Coagulation Cascade

M'l L
EXIINSIC

TISSuUe
" ntrinsic. VIIa -
Rathweay,
. Rivaroxaban
Inhibition of
Thrombolysis Ap|xaban

Edoxaban

lla (thrombin) -’1

/ .~ Dabigatran

Reactivation of " FIBRIN
MAYO Coagulation Cascade =

CLINIC

Walenga et al. Thromb Res. 1997;86:1-36.

Xaﬂ

~

h

Platelet
Activation



Summary of the NOAC Trials:
Annual Risk of Stroke and Systemic Embolism

2.5
.
© X
I e 2
S &
N o 1.5 -
5 E m War
o L _
2 1 m RXx
X e
= O
‘35 7 0.5 -
=5
< 0 -

dab rv apix edox
CHADS, 2.1 3.5 2.0 2.8
o Connolly et al NEJM 20009, Patel et al 2011, Granger et al NEJM 2011, Giugliano NEJM 2013
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Summary of the NOAC Trials:
Annual Risk of Major bleeding

1N

bleeding (%)
N
QUL UIN UTWOU A~ OO

w

m\Var
m RXx

Annual Rate of major
[N

o

dab rv apix edox

CHADS, 2.1 3.5 2.0 258

L Connolly et al NEJM 20009, Patel et al 2011, Granger et al NEJM 2011, Giugliano NEJM 2013

CLINIC

@y



2019 ACC/AHA/HRS AF guidelines
Stroke Risk

For patients with AF and an elevated CHA2DS2-VASc
score of 2 or greater in men or 3 or greater in women, oral
anticoagulants are recommended

NOACSs (dabigatran, rivaroxaban, apixaban, and
edoxaban) are recommended over warfarin in NOAC-

eligible patients with AF (except with moderate-to-severe
mitral stenosis or a mechanical heart valve)

For patients with AF (except with moderate-to-severe
mitral stenosis or a mechanical heart valve) 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

MAYO
CLINIC
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2019 ACC/AHA AF guidelines
Stroke Risk-nonpharmacologic strategies

B-NR Percutaneous LAA occlusion may be considered in

patients with AF at increased risk of stroke who have
contraindications to long-term anticoagulation

MAYO
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2019 ACC/AHA AF guidelines
Stroke Risk-weight loss

B-R For overweight and obese patients with AF, weight loss,
combined with risk factor modification, is recommended

MAYO
CLINIC
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ABIM Internal Medicine Certification
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* Hypertension * Endocarditis
* Pericardial disease * VVascular disease

® Tall M FaYaY g i U a W=
S.Chemlc Heart Stroke risk reduction
Disease

« CHA,DS,-VaSC (without sex)
ENVS alGInlESl © NOAC rather than VKA
_ Conservative measures
° C_ongenltal JEE . \Weight loss, exercise, sleep apnea
disease Symptom management

Y P YT e, ate vs. rhythm control

* Miscellaneous

* Heart Falilure
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* Ischemic Heart
Disease

* Dysrhythmias

* Congenital heart
disease

 VValvular heart disease

* Heart Falilure

Endocarditis

Vascular disease

Syncope

Preoperative
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Lipid disorders
Antithrombotic Rx

Miscellaneous
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2014 ACC/AHA Perioperative Guideline
Perioperative Risk

Low risk (< 1%)

yes

No further testing

> 10 mets

4 - 10 mets < 4 mets
functional capacity § functional capacity

functional capacity

No further No further Pharmacologic
testing testing Stress testing

Fleisher et al Circ 2014
&y
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2014 ACC/AHA Perioperative Guideline
Stent and perioperative DAPT

Delay surgery if possible

« BMS 30 days, DES: 365 days
< 4-6 weeks

Continue DAPT unless bleeding risk
> risk stent thrombosis

Delay surgery if possible

« BMS 30 days, DES: 365 days
30 -365 days . .
Proceed with surgery if > 180 days

Continue ASA and restart P2Y ,,
> 365 days inhibitor as soon as possible

MAYO
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EXPERT CONSENSUS DECISION PATHWAY

i

2017 ACC Expert Consensus
Decision Pathway for Periprocedural
Management of Anticoagulation in

CrossMark

Patients With Nonvalvular Atrial Fibrillation

A Report of the American College of Cardiology Clinical Expert Consensus Document Task Force

John U. Doherty, MD, FACC, Chair Thomas L. Ortel, MD, PuD
Sherry J. Saxonhouse, MD, FACC

Ty J. Gluckman, MD, FACC Sarah A. Spinler, PuarMD, AACC

MD PuD)
CONSIDERATIONS

e g e o e e 282 e e e e e
evaluate post-procedure bleed risk, bleeding complications,
hemostasis, and tolerance ral medications
HOW TO RESTART
ANTICOAGULATION

GUIDANCE

AYO CrCl = creatinine clearance; DOAC = direct oral anticoagulent; DTl = direct thrombin inhibitor
CLINIC FXa = factor Xa; INR = international normalized ratio; VKA = vitamin K antagonist

@ Doherty et al JACC 2017
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WHETHER
TO BRIDGE

Type of anticoagulant?

7
2
Q
<
x
w
Q
0
2
)
O

GUIDANCE

Use of parenteral Likely Likely
indicated. bridge do not ——!

agent not

Assess patient thrombotic risk definitions: Assess patient bleed
Low: " risk checklist

CHA,DS,-VASc 1-4 (annualized stroke risk <5%), no prior TE Bleed risk considered
Moderate: increased if any 1 of the

y . : S . . following: major bleed or
EH?DSZ VASc 5-6 (annualized stroke risk 5-10%) or prior TE more than 3 months previously ICHI=S maniie epnk =
igh:

- : ; T or qualitative platelet abnormality
CHA,DS,-VASc 7+ (annualized stroke risk >10%) or prior TE within 3 months including aspirin use, INR above

therapeutic range; prior bleed
Thrombotic risk? “ 2 from previous bridging

I Consider delaying
Recent TE <3 months? ——— procedure.
Exit the pathway.

Increased patient bleed risk? Increased patient bleed risk?

Il Il
Prior stroke or TIA?

CHADS-VASc =27
Prior CVA/TIA
Address other factors: J

g™ No increase in bleeding risk

Il

Indication for bridging;
strongly consider

bridge parenteral agent.

DO NOT BRIDGE BRIDGE

Doherty et al JACC 2017



Discontinuing NOAC prior to surgery

Dabigatran CrCl 2 50 ml/min: 24-48°
CrCl< 50 ml/min: 3-5 days

Rivaroxaban > 24°

Apixaban Moderate to high risk: 48°
Low risk: 24°

Edoxaban > 24°

MAYO
CLINIC

@y Doherty et al JACC 2017
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* Hypertension * Endocarditis

* Periig Pharm stress for < 4 mets disease

« Bridging almost never required
SISl -  Uninterrupted DAPT if possible after DES

Disease :
* Preoperative
* Dysrhythmias consultation
* Congenital heart * Lipid disorders
disease

* Antithrombotic Rx
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* Hypertension
* Pericardial disease

* |schemic Heart
Disease

* Dysrhythmias

* Congenital heart
disease

* Valvular heart disease

* Heart Fallure

Endocarditis

Vascular disease

Syncope

Preoperative
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Lipid disorders
Antithrombotic Rx
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www.abim.org



