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The Psychiatrist and the Proctologist

Best friends graduating from 
medical school at the same 

time decided that in spite of 
two different specialties, they 

would open a practice together 

to share office space and to share office space and 
personnel.



Dr. Smith was the psychiatrist and Dr. Jones was 

the proctologist; they put

up a sign reading:

Dr. Smith and Dr. Jones: Hysterias and 

PosteriorsPosteriors

The town council was livid and insisted they change 

it.



The docs changed it to read: 

Schizoids and Hemorrhoids. 

This was also not

acceptable so they again changed the sign to read 

Catatonics and High Colonics Catatonics and High Colonics 

– no go. Next they tried 

Manic Depressives and Anal Retentives

thumbs down again.



Then came Minds and Behinds – still no good. 

Another attempt resulted in

Lost Souls and Butt Holes – unacceptable again! 

So they tried Nuts and Butts – no way. 

Freaks and Cheeks – still no good. 

Loons and Moons - forget it. 

Almost at their wit’s end, the docs finally came up 

with:



Dr. Smith and Dr. Jones –

Specializing in Odds and Ends.

Everybody loved it



AF is often a part of a systemic disease state AF is often a part of a systemic disease state 
of agingof aging

86 86 yoyo Female Female 
Acute Stroke Acute Stroke 
with AF when with AF when 

Anticoagulation Anticoagulation 
Held for SurgeryHeld for Surgery



Shared 
Risks

Stroke Prevention in Atrial Fibrillation Patients

Stroke Risks
Age

Hypertension
Heart Failure

Diabetes
Stroke/TIA

Peripheral Vascular Disease
Gender

Major Bleeding Risks
Age

Hypertension
Labile INR

Stroke
Prior Bleed

Abnormal Liver Function
Abnormal Renal Function

Aging with Atrial Fibrillation Related 
Variance in Risk

Increase in Traditional/Nontraditional Risks
Hypertension
Heart failure

Diastolic Dysfunction
Left Atrial Enlargement

Diabetes
Stroke/TIA

Peripheral Vascular Disease
Atrial Fibrillation Burden

Increase in Traditional/Nontraditional Risks
Hypertension
Renal Failure

Stroke/TIA
Dementia/Cognitive Decline/Frailty

Renal Dysfunction
Microbleeds

Coexistent CV disease
Polypharmacy

WhisenantWhisenant B, Bunch TJ, Circulation 2014B, Bunch TJ, Circulation 2014



Atrial Fibrillation: Impact of Risk Factors Atrial Fibrillation: Impact of Risk Factors 
and Structural Heart Disease (SHD)and Structural Heart Disease (SHD)

Risk of stroke/SE

Risk factors SHD

Impact of risk scores 
(strengths and 
limitations)

Incremental 
impact in addition 
to risk scores

3551955-24



Risk and Our Long Relationship with Risk and Our Long Relationship with 
the CHADS2 (CHADS2 the CHADS2 (CHADS2 –– VascVasc) Score) Score



Risks Factors for AF Risk 
Associations also Drive 

AF Incidence



Stroke/Tia Mortality

Long-term Mortality Rates are Higher Than Stroke Rates in AF Pts
CHADS2 Score Predicts Mortality>CVA





Atrial Fibrillation and StrokeAtrial Fibrillation and Stroke

Risk FactorRisk Factor

Focal Electrical Disease Systemic Disease Symptom

Risk MarkerRisk Marker

Arterial Stiffness

Microvascular Dysfunction

Diastolic Dysfunction

Arterial Stiffness

Microvascular Dysfunction

Diastolic Dysfunction

Arterial Stiffness

Microvascular Dysfunction

Diastolic Dysfunction

Obesity

Metabolic 

Syndrome Sleep 

Apnea

Sedentary 

Lifestyle

Hypertension
Diabetes

Vascular DiseaseVascular DiseaseReduced LA/LA Appendage 

Velocities

Reduced LA/LA Appendage 

Velocities

Atrial Dilitation/Myopathy≈Arrhythmia Burden

Focal Focal Focal 
Diastolic DysfunctionDiastolic DysfunctionDiastolic Dysfunction

Atrial 

Dilatation/Fibrosis/Myopathy≈Disease

State

Hypercoagulable

State

Stasis
Hyper-

coagulability

Endothelial Dysfunction

Focal 

Disease

Focal 

Disease

Focal 

Disease

Temporal Association AF & Stroke

As needed Anticoagulation Plausible

Focal Therapy -> Lower Risk

Rhythm Treatments -> Lower Risk

Temporal Association AF & Stroke

As needed Anticoagulation Plausible

Focal Therapy -> Lower Risk

Rhythm Treatments -> Lower Risk
Poor Temporal Association AF & Stroke

Systemic Therapy-> Lower Risk

Risk Persists Despite Rhythm Treatment

Poor Temporal Association AF & Stroke

Systemic Therapy-> Lower Risk

Risk Persists Despite Rhythm TreatmentBunch TJ – Eur Heart J 2016



Performance of Contemporary Risk Performance of Contemporary Risk 
Stratification SchemesStratification Schemes

Low         Intermediate         High C statistic

0.573

0.549

0.561

0.586

Study

AFI, 94

SPAF, 95

CHADS2

CHADS2 revised
Range 0.549-0.638

Lip: Chest, 2010

0.638

0.598

0.571

0.571

0.606

2

Framingham

NICE, 2006

ACC/AHA/ESC, 2006

ACCP, 2008

Birmingham, 2009

Range 0.549-0.638

3254956-9

Gersh BJ, Mayo



CHADS2 Score and 
Left Atrial Thrombi in AF

• Case control study

29.2 28.730

40

50

Cases

• 110 pt %

Distribution of Scores

Controls (mean 1.6)Controls (mean 1.6)
Cases (mean Cases (mean 2.8)2.8)

Considerable 
overlap
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3477336-14

Gersh BJ, Mayo



Comparison of Stroke and Bleeding Scores 
in Patients on NOACS

• 39,539 patients

• U.S. commercial insurance database

C-statistic

Stratification of Bleeding Risk

Major bleeding Intracranial bleeding
HA2DS2-VASc

0 20 40 60 80 100

0.65

0.64

0.64

0.60

0.60ATRIA

%

Yao and Noseworthy in press

Low Intermediate High

3511528-7

Major bleeding Intracranial bleeding

0.61

0.66

0.63

0.55

0.55

ORBIT

HAS-BLED

CHADS2

Gersh BJ, Mayo



The Challenge of Change In Electrophysiology

The first testicular guard, the The first testicular guard, the 
“cup” was used in Hockey in “cup” was used in Hockey in 
1874…1874…

….and the first helmet was used 

That means it only took 100 years for men to 

realize that their brain is also important

….and the first helmet was used 

in 1974



Risk Factors for Thromboembolic Events 
in Atrial Fibrillation Patients

Risk Factor Hazard ratio estimates CHA2DS2-VASc Points

Age ≥75 years
(reference <65 years)

Age 65-74 years
(reference <65 years)

2

2

1

Not All One-Pointers Are Equal

Argulian: Am J Med, 2015

Previous Ischemic Stroke

Female Gender

Vascular Disease

Hypertension

Diabetes Mellitus

History of heart failure

History of intracranial bleeding

Reference

2

1

1

1

1

1

0

3561947-5

Gersh BJ, Mayo



Value of Static or Point of Care Value of Static or Point of Care 
Risk Factors?Risk Factors?

HTN
DM

Diastolic HF
Sleep Apnea
Low Activity

Morbid Obesity
Inflammation

HTN
DM

Diastolic HF
Sleep Apnea
Low Activity

Morbid Obesity
Inflammation

HTN
DM

Diastolic HF
Sleep Apnea
Low Activity

Morbid Obesity
Inflammation

Many Risk
Factors are 

Reversible with 
Life Style 
Changes



Elliott AD, Mahajan R, Pathak RK, Lau DH, Sanders P.  Circulation 2016







Linking Linking –– Diastolic Function, Left Atrial Size, and Diastolic Function, Left Atrial Size, and 
Left Atrial Appendage Size and FunctionLeft Atrial Appendage Size and Function

Atrial Fibrillation as a Result of Vascular Systemic Disease

Hypertension
Obesity
Sleep Apnea
Sedentary Lifestyle
Sleep Apnea

Atrial 
Fibrillation

Arterial Stiffness
Microvascular Dysfunction
Diastolic Dysfunction
LA Enlargement

Neurohormonal (Ang II, TGF B)
Tissue Factors (CTGF, MMPs)
Vascular/Hemostatic (PDGF, 

Endothelin-1)
Oxidative/Inflammation (CRP)

Genetic/Telomere

Risk Factor
Risk Marker

Modifier

Gersh BJ, Mayo



Outcomes in Patients With AF Stratified by Outcomes in Patients With AF Stratified by 
CHACHA22DSDS22--VASc Score and VASc Score and hshs--TnTTnT

12,892 Patients ARISTOTLE Trial12,892 Patients ARISTOTLE Trial

2.0

2.5

3.0

Stroke and Stroke and 
Systemic EmbolismSystemic Embolism

S
tr

o
k

e
 o

r 
s

y
s

te
m

ic
 e

m
b

o
li

s
m

 (
%

)
S

tr
o

k
e

 o
r 

s
y
s

te
m

ic
 e

m
b

o
li

s
m

 (
%

)

hshs--TroponinTroponin--T (T (ngng/L)/L)

≤1.5≤1.5

>1.5>1.5--6.86.8

>6.8>6.8--1313

>13>13
5

6

7
Cardiac DeathCardiac Death

C
a

rd
ia

c
 d

e
a

th
 (

%
)

C
a

rd
ia

c
 d

e
a

th
 (

%
)

hshs--TroponinTroponin--T (T (ngng/L)/L)

≤1.5≤1.5

>1.5>1.5--6.86.8

>6.8>6.8--1313

>13>13

©2013 MFMER  |

0.0

0.5

1.0

1.5

2.0

≥5 4 3 2 ≤1

HijaziHijazi: JACC: JACC

S
tr

o
k

e
 o

r 
s

y
s

te
m

ic
 e

m
b

o
li

s
m

 (
%

)
S

tr
o

k
e

 o
r 

s
y
s

te
m

ic
 e

m
b

o
li

s
m

 (
%

)

CHACHA22DSDS22VASc scoreVASc score

>13>13

0

1

2

3

4

≥5 4 3 2 ≤1

C
a

rd
ia

c
 d

e
a

th
 (

%
)

C
a

rd
ia

c
 d

e
a

th
 (

%
)

CHACHA22DSDS22VASc scoreVASc score

>13>13

3314313-16

Gersh BJ, Mayo



4

5

6

Outcomes in Patients With AF Stratified by Outcomes in Patients With AF Stratified by 
CHACHA22DSDS22--VASc Score and VASc Score and hshs--TnTTnT

12,892 Patients 12,892 Patients ARISTOTLE ARISTOTLE TrialTrial
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Stroke and Systemic TE and NTStroke and Systemic TE and NT--proBNP in proBNP in 
Patients With AFibPatients With AFib

Stratified by CHADStratified by CHAD22 VAScVASc ScoreScore

1

2

3

Stroke orStroke or
systemicsystemic

embolism (%)embolism (%)

18,201 Patients 18,201 Patients –– ARISTOTLE TrialARISTOTLE Trial

©2013 MFMER  |

HijaziHijazi: : JACC,lJACC,l 20132013

CHACHA22DSDS22VASc VASc 
scorescore

0

1

>1250>1250
714714--12501250

≤≤≤≤≤≤≤≤363363
364364--713713

NTNT--proBNP proBNP 
(ng/L)(ng/L)

≥≥≥≥≥≥≥≥55

44

33

22

≤≤≤≤≤≤≤≤11

3274425-7

embolism (%)embolism (%)

Gersh BJ, Mayo
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Refining Stroke Prediction Using CHA2DS2-VASc
Score and African-American Ethnicity

Patient race
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Black

• Medicare claims
database

• Newly diagnosed
AF

• 460,417 patients

Non-Black

Stroke Rates for All Patients Stratified
by CHA2DS2-VASc Score

0.000

0.010

0.020

0.030

0.040
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Kabra et al: JACC, 2016
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• 460,417 patients

Non-Hispanic
African-Americans

7%

Revised CHA2DS2-VASc-R score 
improved fit of adjusted model 

(P<0.001)



Inflammation as a Mediator of the Association 
Between Race and aF

Background Despite a lower prevalence of established AF risk factors, 

whites have substantially higher rates of AF than Blacks 

• 2,768 Participants  
AF (10.9 yrs mean)

Conclusions Systemic inflammatory pathways significantly mediate the 
heightened risk of AF among whites

• Adjusted risk: 
White vs Black 

(P<0.0001)

Dewland JACC EP, 2015



p<0.001p<0.001

2.912.91
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CRP and CHADS2 Scores in patients with CRP and CHADS2 Scores in patients with 
and without AFand without AF
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Intermountain Medical Center Risk ScoreIntermountain Medical Center Risk Score

The Intermountain Mortality Risk 
Scores (IMRS) are sex-specific 
tools for risk stratification 
composed of RDW and other 
Complete Blood Count (CBC) 
and/or basic metabolic profile 
(BMP) components



Intermountain Medical Center Risk ScoreIntermountain Medical Center Risk Score
(Low(Low--Medium Risk Medium Risk PtsPts))
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Annual Stroke Rates in Different Cohort StudiesAnnual Stroke Rates in Different Cohort Studies
Patients With CHADSPatients With CHADS22--VASc of 1VASc of 1

%/yr

Annual Stroke Rates

*
Men
Women

2.55
2.75

2.01

0.0

0.5

1.0

1.5%/yr

3469683-10

Registry

Ref Oleson
BMJ 2011

Friberg
JACC 2015

Chao
JACC 2015

*Hospital admission 

and death due to TE

** Ischemic stroke only *** Other thromboembolic

events and TIA

**
0.9

0.5

Denmark* Sweden** Taiwan***



Spectrum of Cerebral Injuries from Atrial Fibrillation Spectrum of Cerebral Injuries from Atrial Fibrillation 
and Atrial Fibrillation Managementand Atrial Fibrillation Management
AF Brain Risk is More than Stroke AF Brain Risk is More than Stroke 

Macro Emboli Micro  
Emboli

Micro  
Bleed

Macro  Bleed

±±±±

Jacobs V, Bunch TJ, Trends in CV Med 2014Jacobs V, Bunch TJ, Trends in CV Med 2014



Linking Heart and Brain Disease

Aging Arrhythmia

Stroke

Vascular 

Disease

Hypertension

Heart Failure

Risk of Dementia from Systemic 

Disease and Atrial Fibrillation
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%

5 Year Incident Dementia Rates by 

Anticoagulation Indication

non-

AFDisease

Diabetes

Sleep 

Apnea Obesity

Genetics

Inflammation
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%
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AF

AF

Graves K, Bunch TJ. AHJ (submitted w revisions)



 Females Males 
CHADS2Vasc=0   

Moderate vs. Low IMRS --- HR=1.40, p=0.28 
High vs. Low IMRS --- HR=3.69, p=0.03 

CHADS2Vasc=1   
Moderate vs. Low IMRS HR=1.71, p=0.04 HR=1.75, <0.0001 

High vs. Low IMRS HR=4.15, p=0.02 HR=0.95, p=0.90 

Dementia Risk in Low, Medium, High Risk AF Dementia Risk in Low, Medium, High Risk AF 
Patients Adjusted for IMRSPatients Adjusted for IMRS

High vs. Low IMRS HR=4.15, p=0.02 HR=0.95, p=0.90 

CHADS2Vasc=2   
Moderate vs. Low IMRS HR=1.67, p<0.0001 HR=1.92, p<0.0001 

High vs. Low IMRS HR=1.74, p=0.03 HR=3.33, p<0.0001 
CHADS2Vasc>3   

Moderate vs. Low IMRS HR=1.77, p<0.0001 HR=1.76, p<0.0001 
High vs. Low IMRS HR=3.12, p<0.0001 HR=2.41, p<0.0001 

 



Atrial Fibrillation: Impact of Risk Factors 
and Structural Heart Disease (SHD)

Risk of stroke/SE

Risk factors SHD

Impact of risk scores Incremental Impact of risk scores 
(strengths and 

limitations)

Incremental 
impact in addition 

to risk scores

3551955-24

Valvular

HCM

CHF/DCM

Valvular

Congenital

CAD/MI

Mitral Stenosis 

Bioprosthetic/Mechanical

TAVR



All Study HCM Patients 
(n=593)

All Study HCM Patients 
(n=593)

Stroke of Systemic Embolism
(n=68)

Stroke of Systemic Embolism
(n=68)

No Stroke of Systemic Embolism
(n=525)

No Stroke of Systemic Embolism
(n=525)

AF AF First AF First AF AF after AF after 

10.7 +/- 7.5 yrs follow-up

AF 
before 
event
(n=29)

AF 
before 
event
(n=29)

First AF 
at  

event
(n=5)

First AF 
at  

event
(n=5)

AF after 
the 

event
(n=10)

AF after 
the 

event
(n=10)

No AF  
(n=24)
No AF  
(n=24)

No AF  
(n=392)
No AF  

(n=392)

AF  
(n=133

AF  
(n=133

Haruki, et al. Stroke 2016

• AF:  17.9 % event rate versus 9.0% without AF
• 57% in the cohort that developed embolic events on 

anticoagulation with warfarin (risk factors: older age, larger LA 
dimensions)



Cactus Chicken Wing Windsock Cauliflower

Left Atrial Appendage Morphologies

Di Biase L, et al. JACC 2012 
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Adherence to Warfarin and NOAC – Clinical Outcomes
Insurance Administrative Claims Database 

(USA – 100 Million Enrollees Over 20 Yr Period)

• 64,661 pt

• 2000-2014
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Stroke or Systemic 
Embolism

Warfarin
Dabigatran
Rivaroxatan

• AF
(OAC)

HR
2.73

HR
3.36

NS
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≥6 mo

Cumulative time 
off OACs 

(<1 wk as reference)

CHA2DS2

VASc
0, 1

CHA2DS2

VASc
2, 3

CHA2DS2

VASc
≥4

43.2%

Apixiban
(OAC)

3477336-11



Taking on New Risk with Old and Limited 
Treatments
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Promotes 
Active 
Lifestyles

Boosts 

©2015 MFMER  |

Boosts 
Personality

Gives Body 
Essential 
Sugars
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Summarizing Risks Markers of Stroke in Summarizing Risks Markers of Stroke in 
Atrial Fibrillation PatientsAtrial Fibrillation Patients

Risk Scores That Dynamically 
Assess Severity of Systemic 

Disease State are Needed

CHADS2 and CHADS2 Vasc
Persist due to ease of Use

New Risk Factors May More 
Accurately Reflect Disease 

State

Structural 
Heart 

Disease
Biomarkers

Heart 
Imaging

HCM
DCM
Non 

Compaction

TnT
CRP

D-Dimer
Nt-ProBNP

vWF

LAA 
Size/Function
/Morphology
LA fibrosis

Other
Renal

Sleep Apnea



Thank  You
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