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e To discuss...
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e To discuss...

— What subtleties must you know to better
protect your patients.

— What must you know to better protect
yourself.
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Rules of Cardiology



Rules of Cardiology

e Number 1: You cannot diagnose every
case of acute coronary syndrome.



Rules of Cardiology

e Number 2: You can’t change rule #1
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Why iIs this important?

e ACS is high-risk but high payoff!
— Very good outcome vs. very bad outcome
— And when there's a bad outcome...
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Why iIs this important?

e Missed ACS accounts for 20% of
malpractice dollars paid out in EM

e The majority of cases involve failure to
recognize concerning features in the
history

e 25-50% of cases involve ECG misreads



Pitfalls in the DXx
of ACS

The History
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mnemonic OPQRST?”

— "Doctor, why is it important to do a good
history?”




Why are we missing
ACS?

e Failure to do (and document) a good
history (esp. the HPI)
—"Why is it important to ask about...
e the onset?”
e the precipitating factors?”
e the quality?”
e the radiation?”
o the severity?”
e the timing?”




Why are we missing
ACS?

e OLDCAAAR HPI for patients with CP

— Onset

— Location

— Duration

— Character

— Alleviating/aggravating factors
— Activity at onset

— Associated Sx’s

— Radiation




Why are we missing
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e Caveats
— We understand that...
1. We don't document everything we ask/do
2. HPI is only one component of any ADP
e Only 20% of the HEART score

BUT...



Why are we missing
ACS?

e Caveats
— We understand that...
1. We don't document everything we ask/do
2. HPI is only one component of any ADP
e Only 20% of the HEART score

BUT...

e (Good documentation of a good Hx
might keep you out of trouble in the
first place
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“Even though the plaintiff has fully recovered, just think how much he could enjoy his health if you make him rich.




Why are we missing
ACS?

e What's the most common misdiagnosis?
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Why are we missing
ACS?

e Misdiagnosis as reflux

— Up to 50% of MI patients have increase in
belching

— 20% describe their ACS pain as “burning”
or “indigestion”

— 15% of ACS patients get improvement with
antacids

— 8% of patients report their ACS pain began
during a meal

— GERD and ACS frequently co-exist




Why are we missing
ACS?
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Why are we missing
ACS?

e Failure to appreciate ACS in young pts.




Young Patients and
Atherosclerosis

e Age
— ACS is typically reported > 55yo.



Young Patients and
Atherosclerosis

e Age
— Young patients
e 123,000 AMIs per year in patients 29-44yo.

e 5-10% of AMIs occur in patients < 45yo.
e minority are related to cocaine use



Young Patients and
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e Autopsy studies — Korean/Vietham wars

e Joseph, et al (JAm Coll Cardiol, 1993)

— Autopsy study of 111 patients (< 35yo., avg.
age 26yo.), victims of non-cardiac trauma



Young Patients and
Atherosclerosis

e Autopsy studies — Korean/Vietham wars

e Joseph, et al (JAm Coll Cardiol, 1993)

— Autopsy study of 111 patients (< 35yo., avg.
age 26yo.), victims of non-cardiac trauma
e evidence of atherosclerosis in 78%

e 20% had LAD or “significant” 2- and 3- vessel
involvement

* 9% had > 75% narrowing in at least one vessel






SINGLE DOUBLE |
BYPASS,_ BYPASS FLATLINER
BURGER® BURGER® FRIES®

TRIPLE  QUADRUPLE JOLT® NO FILTER
BYPASS, BYPASS, COLA CIGS!
BURGER® BURGER®




Young Patients and
Atherosclerosis

e Marsan, et al (Acad Emerg Med, 2005)
— 1023 patients 24-39yo0. presenting with CP
— Cocaine users excluded
— 98% available for 30-day follow-up



Young Patients and
Atherosclerosis

e Marsan, et al (Acad Emerg Med, 2005)

— 1023 patients 24-39yo0. presenting with CP
— Cocaine users excluded

— 98% available for 30-day follow-up
* 5.4% ruled in for ACS

e 2.2% had an adverse cardiac event (death, MI,
need for PCI or CABQG)



Young Patients and

Atherosclerosis




Young Patients and
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Young Patients and
Atherosclerosis

e " ..in 2009, pediatricians wrote children

in the U.S. at least 2.8 million
prescriptions for drugs to lower
cholesterol; nearly 2.3 million of them

were for statins.”

(ConsumerReports.org, June 2010)
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30 yo M misDx’d as pericarditis by
consultant bc of age, no CRFs

Dr. Hasdan AlMaateeq




24 yo M with vom & CP
after a new workout

Courtesy Dr. Steven Gentile




29 yo F with severe
chest pain (HIV +)




25 yo man with chest pain
(smoker, DM)




23 yo M police officer, steroid
use for bodybuilding, died
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26 yo M with 100% LAD
- Courtesy Dr. Osama Muhammad Ali
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26 yo M, 100% LAD

Name: 12-Lead 1 HR 124bpm | » Abnormal ECG *Unconfirmed**

ID: - 6/8/2016 06:38:24 | + Sinus tachycardia

Patient ID: PR 0.142s QRS 0.136s | » RBBB with left anterior fascicular block
Incident ID: QT/QTc: 0.322s/0.434s | » Anteroseptal infarct - age undetermined

Age: 26 Sex: M| P:QRS-T Axes: 857 -51° 70°?
| laVR V4

HMWMWWWW

x1.0.05-150Hz 25mmisec MEDIC 15 BCFED 3306808-006 L.P1541443397
Physio-Control, Inc, Comments:




28 yo M, 100% LAD




Young Patients and
Atherosclerosis

e Key point!

—Don't discount the risk of ACS purely
because of a patient’s age!
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Why are we missing
ACS?

e Failure to appreciate ACS and atypical
presentations in women
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Acute Myocardial Infarction in Women
A Scientific Statement From the American Heart Association
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Why are we missing
ACS?

e Failure to appreciate ACS and atypical
presentations in women
— Painless presentations are more common
— Atypical locations of pain and radiation
— Unexplained dyspnea, flu-like symptoms,
indigestion, malaise, fatigue, weakness
e More symptoms than men...leads to
misDx!
— These points apply to younger women as
well as older
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Why are we missing
ACS?

e Failure to appreciate ACS and atypical
presentations in women

— McSweeney, Circulation 2003
e Unusual prodromal Sx’s
—Chest discomfort 30% (only!)
—Dyspnea 42%
—Sleep disturbance 48%
—Fatigue 71%
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consider the possibility of ACS (or another
thoracic problem)




Why are we missing
ACS?

e Upper abdominal pain

— If there’s no significant tenderness,
consider the possibility of ACS (or another
thoracic problem)
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to know how much money there is in the universe.”



Why are we missing
ACS?

e Over-reliance on TNs




Cardiac Biomarkers

The Rational Clinical Examination

Does This Patient With Chest Pain
Have Acute Coronary Syndrome?
The Rational Clinical Examination Systematic Review

Alexander C. Fanaroff, MD; Jennifer A. Rymer, MD, MBA; Sarah A. Goldstein, MD; David L. Simel, MD, MHS;
L. Kristin Newby, MD, MHS



Cardiac Biomarkers

The Rational Clinical Examination

Does This Patient With Chest Pain
Have Acute Coronary Syndrome?
The Rational Clinical Examination Systematic Review

Alexander C. Fanaroff, MD; Jennifer A. Rymer, MD, MBA; Sarah A. Goldstein, MD; David L. Simel, MD, MHS;
L. Kristin Newby, MD, MHS

Biomarker-negative ACS still exists!
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Why are we missing
ACS?

e Diagnosis of ACS requires 3 components
— A GOOD history
— Scrutiny of the ECG
— TNs

— Not just TNs!

— EVERY validated ADP incorporates all 3
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Courtesy Dr. Alon Duby (U.K.)



Pitfalls in the Dx




Why are we missing
ECGSs?

e 25-50% of cases involve ECG misreads

e My experience: > 50% involve ECG
misreads that are not “arguable”




Why are we missing
ECGSs?

e Over-reliance on the computer
Interpretation
— Especially “norma

III

and “nonspecific”



Vent. rate 65 BPM Normal sinus rhythm

PR interval 142 ms Nonspecific T wave abnormality
QRS duration 76 ms Abnormal ECG
QT/QTc 440/457 ms

~oc:80 P-R-T axes 22 23 82

Test ind:CP

Referred by:




“Non-specific”




27 yo M with mild CP

(TMﬁrIFHPrS By: ER D(‘)CTOR
|
‘ \




Vent. rate 13 Normal sinus rhythm :t[ I

Caucasian PR interval ¢ 1S Early repolarization
QRS duration Normal ECG
Room: QT/QTc 356/392 No previous ECGs available
Loc:3 P-R-T axes 41 ¢ Obtained in accordance with ER protocol. Interpretation may be found in ER note
Confirmed by DOCTOR, ER «;-:050),_1 130/2011 11:15:26 AM

(Tornﬁrlnmri By: ER DOCTOR




Vent. rate T Normal sinus rhythm :t( ,

Caucasian PR interval Early repolarization
QRS duration Normal ECG
Room: QT/QTc 356/392 No previous ECGs available
Loc:3 P-R-T axes 41 47 ) Obtained in accordance with ER protocol. Interpretation 1
Confirmed by DOCTOR, ER (4050), 1/30/2011 11:15:26 AM

Technician:
Te

Referred by Confirmed B\’ ER DP'A,TD’—{
\
|




orsening chest pain

merrmrzd By: ER DOCTOR ’
| | |

Referred by




79 yo W with CP

- [ 173052 Courtesy Dr. Thomas Cheung
(79 yr)

Vent. rate 78 Normal sinus rhythm
Female PR interval 204 Normal ECG

QRS duration 86
Room:odCAZ QT/QTc 406/462
Loc:723 P-R-T axes 45 50

Technician:42 Tech
Test ind:

TECH NOTES:

Referred by: _ Unconfirmed




13 min later...

Courtesy Dr. Thomas Cheung

] 07:52:26
(79 yr) Vent. rate 76 BPM Normal sinus rhythm

Female PR interval 158 ms ST elevation consider inferior injury or acute infarct
QRS duration 86 ms *ek 2% &0 % ACUTE MI *: %% 2% 8% 2%

Room:odCAZ QT/QTc 380/427 ms Abnormal ECG
Loc:723 P-R-T axes 43 8l 96

Technician:42 Tech
Test ind:

Referred by: _ Unconfirmed

TECH NOTES:




56 yo M with CP

NG

AVR
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ECG #2 45 min later
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32 yo M with rising TNs,
95% LMCA

:__;['_“_ — ]




Vent. rate

PR interval
QRS duration
QT/QTc
P-R-T axes

Technician: KJ
Test ind:Chest Pain

59

190

96
400/396
29 49

Sinus bradycardia
Otherwise Normal ECG
No previous ECGs available

Unconfirmed




SINUS RHYTHM
NORMAL ECG

88 BPM
145 ms

Vent rate:
PR int:

UNCONFIRMED REPORT

88 ms
346/392 ms

ORS dur:

43 13 2

R-T axes:

aT/QTc:

P

DY

Age: S4yr
Operator ID:

678 ms
420 ms
393 ms

R.
17
on

S =
T




590 LAD
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Courtesy Dr. Gabe Rose
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Why are we missing
ECGSs?

e | ack of scrutiny of the ECG and
premature closure due to atypical
presentation

— Especially in young patients and women




30 yo M misDx’d as pericarditis by
consultant bc of age, no CRFs

Dr. Hasdan AlMaateeq
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Venl rate 110 BPM #++ AGE AND GENDER SPECIFIC ELG ANALYSIS ™
PR interval 152 ums Sinus tachycardia

QRS duration 88 ms Nonspecific ST abnormality
om:15 QT/QTc 330/446  ms Abnormal ECG
c:39 P-R-T axes 54 14 35 No previous ECGs available

Technician: 70658
Test ind:CP










Why are we missing
ECGSs?

e Ignoring the ECG because of
negative TNs




90 yo W w/CP, N, SOB; all ST
abnlis new

Courtesy Dr. Robert Ford




90 yo W w/CP, N, SOB; all ST
abnls new; TN neg x 2

Courtesy Dr. Robert Ford




1-2 hrs CP, neg TN#1







Why are we missing
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Cereal ECG Testing

. FLAKES




Why are we missing
ECGSs?

e Failure to repeat the ECG...




Why are we missing
ECGSs?

e Failure to repeat the ECG...
— If the first ECG is poor quality




Why are we missing
ECGSs?

e Failure to repeat the ECG...
— If the first ECG is poor quality
— If ongoing concerning Sx's
e ACC/AHA guidelines recommend serial
ECGs every 15-30 min for the first hour

if there are concerning Sx’s and initial
ECG is non-dX’ic




Why are we missing
ECGSs?

e Failure to repeat the ECG...
— If the first ECG is poor quality
— If ongoing concerning Sx's
e ACC/AHA guidelines recommend serial
ECGs every 15-30 min for the first hour
if there are concerning Sx’s and initial
ECG is non-dX’ic
¢ 15-20% of STEMIs are dx'd on the
repeat ECG!
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Takehome Points:
The History

e Do and document a good hx

e Do not exclude ACS purely based on...
— Reflux Sx’s
— Age
— Female gender
— Abdominal pain
— Negative TNs



Takehome Points:
The ECG

e Scrutinize the ECG
e Don't trust the computer interpretation

e Get serial ECGs when the Hx is
concerning but the first ECG is non-
diagnostic
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