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Prevalence
SADS Foundation Stats:

A Each year in the United States, 350,000 Americans die
suddenly and unexpectedly due to cardiac arrhythmias

Almost 4,000 of them are young people under age 35.
(CDC 2002

A In 309%¢50% of sudden cardiac deaths, it is the first
clinically identified expression of heart disease

A 10-12% of Sudden Infant Death Syndrome (SIDS) case
are due to Long OT Syndrome.

A LQTS is now known to be 3 times more common in
the USthan childhood leukemia.

A 1 in 200,000 high school athletes in the US will die
suddenly, most without any prior symptoms/AMA
1996; 276



http://circ.ahajournals.org/content/109/24/2930.full
http://circ.ahajournals.org/content/109/24/2930.full
http://circ.ahajournals.org/content/109/24/2930.full
http://circ.ahajournals.org/content/109/24/2930.full

The SADS Conditions:

A Hypertrophic CardiomyopathyHCM)
A Long QT Syndrom@ QTS)

A Short QT SyndroméSQTS)

A Brugada SyndroméBr9

A ArrhythmogenicRight Ventricular Dysplasia
(ARVD)

A Catecholaminergi®olymorphic Ventricular
TachycardidgCPVT)

A Wolff-ParkinsonWhite (WPW) Syndrome
A CommotioCordis

A Lesscommon conditions (e.gMarfans, Ehlers
Danlos LoeysDietz Syndromeps



http://www.heart.org/HEARTORG/Conditions/More/Cardiomyopathy/Hypertrophic-Cardiomyopathy_UCM_444317_Article.jsp
http://www.sads.org/What-is-SADS/Long-QT-Syndrome
http://circep.ahajournals.org/content/3/4/401.full
http://circep.ahajournals.org/content/5/3/606.full
http://circ.ahajournals.org/content/107/4/e31.full
http://circ.ahajournals.org/content/107/4/e31.full
http://circ.ahajournals.org/content/107/4/e31.full
http://circ.ahajournals.org/content/91/5/1512.full
http://circ.ahajournals.org/content/91/5/1512.full
http://circ.ahajournals.org/content/91/5/1512.full
http://circ.ahajournals.org/content/91/5/1512.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circep.ahajournals.org/content/5/2/425.full
http://circep.ahajournals.org/content/5/2/425.full
http://circep.ahajournals.org/content/5/2/425.full
https://www.marfan.org/about/marfan
http://www.ednf.org/learn-about-eds
http://www.ednf.org/learn-about-eds
http://www.ednf.org/learn-about-eds
https://cardiology.ucsf.edu/care/clinical/inhere/marfan/loeys-dietz.html
https://cardiology.ucsf.edu/care/clinical/inhere/marfan/loeys-dietz.html
https://cardiology.ucsf.edu/care/clinical/inhere/marfan/loeys-dietz.html

Estimated SADS Prevalence

AHCM:
ABrS

ALQTS:
A ARVD:
A CPVT:
AWPW:

In US Population:

1/500 J AmCollCardiol 2014:64
1/2,500 SADS Foundation
1/2,500 Lenhart,SR007 AHA Circ
1/10,000 SADS Foundation

1/10,000 ' { bl G Qf [ A6 N

1/1,000 Circulation2011; 124:746-757



http://content.onlinejacc.org/article.aspx?articleid=1886834
http://content.onlinejacc.org/article.aspx?articleid=1886834
http://content.onlinejacc.org/article.aspx?articleid=1886834
http://content.onlinejacc.org/article.aspx?articleid=1886834
http://content.onlinejacc.org/article.aspx?articleid=1886834
http://circ.ahajournals.org/content/116/20/2325.full.pdf+html
http://circ.ahajournals.org/content/116/20/2325.full.pdf+html
http://circ.ahajournals.org/content/116/20/2325.full.pdf+html
https://ghr.nlm.nih.gov/condition/catecholaminergic-polymorphic-ventricular-tachycardia
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full
http://circ.ahajournals.org/content/124/6/746.full

Prevalence
Sudden Deaths in Young Competitive Athlete
B Maron et al; AHACIrculation2009;119:10851092

Analysis, causes of 1866 Deaths in the US, 1881D6:

A Cardiovascular: 56%
A Traumatic: 22%

A CommotioCordis 3%
A Heat Stroke: 2%

A Other: 17%


http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html
http://circ.ahajournals.org/content/119/8/1085.full.pdf+html

Most ACS Cardiac Arrest
Patients are over age 30.

Meet the typical Cardiac Arrest
patients affected by SADS . . ..



High School Athlete Dies After Collapsing AtPractice

August 15, 2011 11:28 PM
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Teen basketball player collapses and dies on couhird school
boy sportsman to do so in less than a month

ByDAILY MAIL REPORTER
UPDATED12:03 EST, 14 March 2011

A teenage basketball player has become the third school boy sports
man in less than a month to collapse and die while playing.

Roma High School junior Robert Garza, 16, was playing in the AAU
tournament on Saturday with the Hoopsters, a South Texas club team,
when he collapsed without any warning.

His death follows that of Wes Leonardho died of cardiac arrest from
an enlarged hearon March 3 and

Matthew Hammerdorfer,17,
who collapsed after taking a tackle to the chest at a rugby match near
Denver last week.

Sudden: The death df IS the third such school boy death in the last month.
The other two both had heart conditions


http://www.dailymail.co.uk/home/search.html?s=&authornamef=Daily+Mail+Reporter
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Tragedy:The death comes only weeks after that\ot
(right top) and who
collapsed after taking a school rugby match near Denwv



RayPecstudent collapses and dies during
track practice

Posted,201503-05
Kansas City Star

A senior at Raymoré’eculiar High School
collapsed during track practice Wednesday and
died at a hospital, according to school officials.
X [ ftAO01 G2 [ 2yUAydzS n


http://www.kansascity.com/news/local/crime/article12578558.html
http://www.kansascity.com/news/local/crime/article12578558.html

Family and friends mourn popular Boonsboro High School athlet

Michaela Grove ‘wasjust a good kid that didn't follow the crowd, and people liked that'

July24,2013By DAVE McMILLION | davem@heralgnail.com

800 .393.45215 Aonderson

Www.andersonphotographs.com PHOTOGRAPHS

- 2o ]

Family members and friends of a popular Boonsboro High School athlete are mourning heftelesitie collapsed at a can
in Mercersburg, Pa., on Monday evening.

Mi chaela Grovebds mot her, B r-yearaldadaughteowainvolvedain adadrwan eompetaidni
at Camp Tohiglo when she fell to the ground in cardiac arrest.



collapsed and died of sudden cardiac arrest while playing in a high schoc
basketball game in East Stroudsburg, Pennsylvania. His school did not have a
automated external defibrillator available and there were no nearby emergency
medical services.
I FOSNBIFNRazZ | ydzZNBES G GKS K2aLAdGl t | S
they start a fund to help locals schools get AEDs. The Moyers are now involved in Al
LINP2S004a aulidSeARSET YR DNBIQA Y2iKSNE
advocate for school AED legislation and donate AEDs



n died at age 3 of sudden cardiac arrest brought

on by an undiagnosed heart condition. At the suggestion of the
doctor who saw AGeorgeo in the eme
subsequently tested for heart problems. He was diagnosed with a
heart condition that is, fortunately, treatable.

Jennifer Lynn Balma, t heir mot her, notes th
showed any symptoms of cardiac problems & until the day she
suddenly stopped breathing.


http://www.cardiacscience.com/blog/2011/01/princess-george-cecilia-kay-balma-010506-040709/

Olivia died at age 14 from sudden cardiac

arrest attributed to Long QT Syndrome.
The condition was undiagnosed. Olivia, a
high school freshman involved in sports
and cheerleading, suffered cardiac arrest
during the night. Her mother found her
unresponsive and called 911. Olivia was
subsequently hospitalized, but did not
survive.

Her mother, Corinne Ruiz, wrote:n To d a v/,
years later, | cry for my daughter every
day. Not a day goes by
myself: If only | had been told that there
are screening tests or preventative
treat ments. 0O



http://www.cardiacscience.com/blog/2010/09/sudden-cardiac-arrest-takes-14yearold-olivia/
http://www.cardiacscience.com/blog/2010/09/sudden-cardiac-arrest-takes-14yearold-olivia/
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High school quarterback threw his second
touchdown pass of the night, walked off the field, armbllapsed

from sudden cardiac arrestHe died in the ambulance on the way
to the hospital in West Orange, Texas.

LY GKS ySga O20SN)Y IS F2ftft20AY
WFAA.com urged cardiac screening for high school athletes.



http://www.cardiacscience.com/blog/2010/09/sudden-cardiac-arrest-death-renews-interest-in-cardiac-screenings/
http://www.cardiacscience.com/blog/2010/09/sudden-cardiac-arrest-death-renews-interest-in-cardiac-screenings/

High school football player Zachafchrahcollapsed andlied of sudden cardiac
arrestduring football practice in Plano, Texas. His mother, KaBeahrah) has
become an advocate for legislation mandating heart screenings as a part of

student physicals.
%l OKF NEQa RSIFGOK KIFIR |y AYLI OG 2y GK
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Plano now offers lowcostECG$ Y R SOK2 OF NRA23IN) Ya F2
athletes.



http://www.cardiacscience.com/blog/2010/09/sudden-cardiac-arrest-death-renews-interest-in-cardiac-screenings/
http://www.cardiacscience.com/blog/2010/09/sudden-cardiac-arrest-death-renews-interest-in-cardiac-screenings/
http://www.cardiacscience.com/cardiology-products/ecg-devices/

> a two-sport high school athlete, had an enlarged heart. But
no one knew about it until it was too lateHis father, HectoParedes
found Eric on the kitchen floor, unconscious and not breathing. He
administered CPR, but was unable to revive him. Eric dieduafden
cardiac arrest

LY 9NAOQa YSY2NERZ eleKtrScarTﬂld)qhéﬁ\(El@) K I 2
AONBSYAYy3d F2N 20KSNJ addzRSy G a |-u 9 N



http://www.cardiacscience.com/blog/2010/08/cardiac-screening-for-school-sports/
http://www.cardiacscience.com/blog/2010/08/cardiac-screening-for-school-sports/
http://www.cardiacscience.com/cardiology-products/ecg-devices/

In 2005, Chicago conservationist and wildlife educaltoax Schewitzdied
of sudden cardiac arrhythmiaSince then, the MaschewitzFoundation,
created by his parents, has provided fre¢ectrocardiogramgEKGS) for
more than 10,000 Chicagarea students through a Screen for Teens
program.

According to media reports, the screenings have identified 142 teens
are considered atisk for sudden cardiac death because of cardiac

conditions.



http://www.cardiacscience.com/blog/2010/05/ekg-testing-for-teens-students/
http://www.cardiacscience.com/blog/2010/05/ekg-testing-for-teens-students/
http://www.cardiacscience.com/cardiology-products/ecg-devices/

Nick VVarrenti, 16

NickVarrenti played in two high school football games varsity and junior
varsityt on Labor Day weekend. A day later, Baffered sudden cardiac
arrestand died. His family learned later thdtiick had lived with an
undiagnosed heart condition, hypertrophicardiomyopathy

bAO]1 Qa LI NByda ONBIGSR G4KS baOj
education schools, athletes, and communities about sudden cardiac
arrest, public access defibrillato(PAD) programs, and cardiac screenings.



http://www.cardiacscience.com/blog/2010/06/cpr-and-aed-awareness-week-youth-sports/
http://www.cardiacscience.com/blog/2010/06/cpr-and-aed-awareness-week-youth-sports/
http://www.cardiacscience.com/cardiology-solutions/aed-in-the-community.htm

/

The hereditary cardiac diseadeong OT Syndromean in
Jackiew S Yy F Namiy(bét she had no idea about it until
two of her children died from sudden cardiac arrest.



http://www.cardiacscience.com/blog/2010/02/long-qt-syndrome/

Brandon athlete dies after collapsing at practice

TAMPAT A Brandon High School senibf died
Saturday, one day after conditioning with the basketball team
GCKAA Ad YAYR o0ft2¢6Ay3IAZE al AR
assistant varsity basketball coach Armwood.



Jeremy Twining,
age?1

Dade City, Florida
February 1, 2015

e e L

Your Hometown News Source » Dade City News
February 12, 2015 - 7B dadecitynews.net

Jeremy Grant Twining
ol TWINING, Jeremy Grant, 21, of Dade
City, joined his savior Jesus in Heaven
on Feb. 1, 2015. He was born May 31,
‘4l 1993. He graduated from Pasco High
M School and was studying Criminal
| Justice at Liberty University. He is
| survived by his parents, John and Julie
Twining of Dade City; siblings,
Jonathan, Jessica and James Twining of Dade City;
girlfriend, Lydia Tucker of Temple Terrace; paternal
grandparents, Dave and Shirley Twining of Tampa;
maternal grandparents, Edna Margaret Neatherly of
Tampa and Earl and Ginger Hornsby of Cromwell,

Conn.; and countless aunts, uncles, and cousins.

Jeremy will always be remembered for his contagious
laugh, his huge caring heart, and his love for his Lord
and Savior Jesus Christ. A private graveside service
was held Feb. 6 from the Florida National Cemetery in

- Bushnell. A memorial service was held at First Baptist

Church of Dade City on Feb. 7. In lieu of flowers make
send donations to the Sudden Arrhythmia Death
Foundation at SADS.org. Hodges Family Funeral Home
was in charge of arrangements.
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Athletes like Christian Eriksen can
return after cardiac arrest, say
experts

Kaya Burgess, Science Reporter

Saturday July 31 2021, 12.01am BST,
The Times

Christian Eriksen gives a thumbs-up after his successful treatment following his collapse at the Euros
DFA VIA REUTERS

Athletes can “almost always” return to competitive sport after being diagnosed
with a potentially deadly genetic heart condition and can even play again after

suffering a cardiac arrest, scientists have found.

The research could be good news for Christian Eriksen, the Danish footballer

who had to be resuscitated after his heart stopped during Denmark’s Euro 2020

match with Finland last month.




... . And on a more personal note:

This slide added April 27, 2016:

Yesterday, a good friend of nmstep-daughter
collapsed during a tennis game in the
Carrollwoodcommunity of Tampa, Florida. She
was 16 years old.

A physician bystander started CPR, but since nc
AED was available, she did not survive.

Sudden death was the first indication that she
suffered from a cardiac condition. At the curren”
time, her specific diagnosis is unknown. '

_ My step-daughter, Caitlin Cameron
Entl‘y 5/2/2016 | was adV|Sed that the cause Of (nght) with her friend, also named

cardiac arrest was Hypertrophic Cardiomyopathy Caitlin (left) who collapsed and died
during a tennis match on 4/26/16
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obligation to implement
programs, practices, protocols,
policies and procedures designe(
to eliminate the needless
mortality of SADS In our
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evaluate young patients have an
obligation to be aware of risk

factors, signs and symptoms of
patients with potential SADS
conditions. Those who read EC 1;‘
should be aware of the subtle EQG
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THE Q-T INTERVAL

- BEGINNING OF
QRS COMPLEX
TO THE END OF
THE T WAVE

* NORMAL VALUES VARY
BASED ON HEART RATE

- SEVERAL WAYS T0O
DETERMINE NORMAL LIMITS



THE *QTc INTERVAL

*QTc = Q-T interval,

corrected for heart rate

HEART
RATE MALE FEMALE
150 0.25 0.28
125 0.26 0.29
100 0.31 0.34
93 0.32 0.35
83 0.34 0.37
71 0.37 0.40
60 0.40 0.44
50 0.44 0.48
43 0.47 0.51

Annals of Internal Medicine, 1988 109:905.



Determining the QTc

QT CORRECTION FORMULAS:

~

T SO0 QNTEQTORR
Fredericia QTE=QT/(RR)1/3
Framingham QT&QT+0.154(RR)
Rautaharju QTpE=656/(1+HR/100)




DETERMINING Q-T INTERVAL LIMITS

(== Relatively accurate method to quickly identify
patients with abnormal QT Intervals.
- Applies to patients with normal heart rates
(60-100) and narrow QRS ( QRSd <120ms )
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The Q - T Interval
should be LESS THAN 1/2 the

R - R Interval
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The Q - T Interval
should be LESS THAN 1/2 the

R - R Interval

OK TOO LONG
DANGER!
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Determining the QT / QTc
Method 1¢ 12 Lead ECG Repbort

Standard 12 Lead ECG /‘“‘te el - L
printout . .. PR 183

QRSD 88

357

Heart Rate = 83 / 456
QT Interval = 357 / --Axxs--

70

QRS 41

T -1
QTC = 420 12 Lead; Standard Plac
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Determining the QTc

A iPhone

I https://itunes.apple.com/us/app/correctedt-
Intervakgtc/id1146177765?mt=8

A Android

I https://play.google.com/store/apps/details?id=co
m.medsam.qgtccalculator&hl=en



https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://play.google.com/store/apps/details?id=com.medsam.qtccalculator&hl=en
https://play.google.com/store/apps/details?id=com.medsam.qtccalculator&hl=en

Corrected QT Interval (QTc) 7

Daniel Juergens
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Like the R-R interval, the QT interval is
Hoars Rutay 100 v ol dependent on the heart rate and may be
adjusted to improve the detection of
patients at increased risk of ventricular

QF iInterval: 405 msec arrhythmia. The standard clinical correction
is the Bazett's formula, which is used in this The information contained within
o [ oo oo Sopetligsgeiigrs 8 this spplication & for informutional
and in females 451-470 ms. An “abnormal® purposes only and does not
Corrected QT QTc in males is a QTc above 450 ms, and in constitute medical or health advice.
Interval (QTc): @ 523 milliseconds females, above 470 ms. You shogld not rely onthe
information portrayed in this

application as an alternative to
medical advice from your doctor or
any other professional healthcare
provider.

Abnormal QTc

Refecances: hitos./fen mwiipedia org/wiki/
QT _interval (20.08.2016)




Determining the QTc
Method 3, Use a Webased App

héart., Medscape

Calculators » Heart and Chest, Critical Care

QT Interval Correction (EKG) < Share
Input:
9T 1310 msec v Results:

Interval _

Heart | 1| RR Interval 682 msec v

Rate 88 bpm v .

Sl 375 msec v
Corrected

Our patient's QTc = 375 ms. E>

Decimal Precision:

'D_v]




QTc Values:

Too Short: < 390 ms

Normal
-Males: 390 - 450 ms
-Females: 390 - 460 ms

Borderline High
-Males: 450 - 500 ms
-Females: 460 - 500 ms

High (All Genders): 500 - 600 ms
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http://circ.ahajournals.org/content/119/10/e241
http://circ.ahajournals.org/content/119/10/e241

Dysrhythmia Associated with Mortality,
Triggered by LQTSIorsades de Pointes
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Torsades de Pointes (TAPHEMODYNAMICS:
ADecreased; to ¢ NO Cardiac Output
AOften patient PULSELESS during episode
APatients often report SYNCOPE when TdP-s=thinates.
AMay DETERIORATE into VENTRICULAR
CL.wL[[!¢Lhb YR /! w5L!/



ECG Characteristics of TdP: The QRS
Pattern of Torsades de Pointes
resembles .. ...

a piece of Twisted Ribbon |
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22 y/o FEMALE Vent. rate 53 bpm PEDIATRIC CARDIOLOGY ASSOCIATES

PR interval 110 ms
s iweim  Chi ef Compl aiMatl: Sefi Gr
MiTwes 3504 & With NO postictal phase!

Doctor:; J MCCORMACK Pt. Status: EST CHCT

WHEN THE AQUI CK PEEKO METHOD for QT | NT
APPLIED TO THE ABOVE ECG, WHAT IS THE RESULT?
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Long QT Syndromes and Torsade de
Pointes

Gan-Xin Yan

() () () (&) (&) (=)

I. Long QT syndrome: What every
physician needs to know.

Long QT syndrome (LQTS) is an inherited disorder of

delayed ventricular repolarization characterized by a

prolonged QT interval on electrocardiography (ECG) and a

propensity to torsades de pointes (TdP). TdP by definition is: (1) a polymorphic ventricular tachycardia that occurs
specifically under conditions of QT prolongation; and (2) it is almost always initiated by R-on-T ectopic beats, Clinical
manifestations of TdP include syncope (fainting), seizure (epilepsy), or sudden cardiac death. As shown in Figure 1, an
episode of sustained TdP was recorded in a patient aged 13 years with LQTS type 2. The episode during which the boy
had “seizures” was triggered by the alarm clock in the early morning.

Figure 1:

Torsade de pointes in along QT syndrome type 2 patient.




GENETICALLY ACQUIRED LONG QT SYNDROMES:
ECG PATTERNS of 3 MOST COMMON VARIATIONS:

Functional Frequency 213 Triggers Lethal "
Type Current Effect %%gg ECG'?! Cardiac Event' Penetrance
Emotional Sress (145
orst |k | | soeas LN | et | e
Others (19%)
Exercise (29%
LOTS2 K 1 25%-30% Emotional Stress 39%) 75%
Sleep, Repose (22%)
Exercise (4%
LaTS3 Na T 5%-10% _/J_/\ oo suessa?‘m 90%

Sleep. Repose (
Others (20%)

%)




Etiology of Long OT Syndromes:

Congenital(14 known subtypes)
Genetic mutation results in abnormalities of cellular ion channels
Acquired

Drug Induced

Metabolic/electrolyte induced

Very low energy diets / anorexia

CNS & Autonomic nervous system disorders
Miscellaneous

Coronary Artery Disease

Mitral Valve Prolapse




PROLONGED Q- T INTERVAL

THINK:

- CHECK K+ AND MAG LEVELS
- POSSIBILITY OF TORSADES



PROLONGED Q- T INTERVAL

THINK:

- CHECK K+ AND MAG LEVELS
- POSSIBILITY OF TORSADES



OT Prolongation- STAT Intervention:

F Avoidance of Meds that are known to prolong the QT
Interval. Click here for current list from
CREDIBLEMEDS.ORG

Commonly used QT prolonging meds include:

-Amiodarone -Ritalin
-Procainamide -Pseudophedrine
-Levaquin -Haloperidol
-Erythromycin -Thorazine
-Norpace -Propulcid
-Tequin -Zofran

-Benadryl -llbutilide and MANY more!


https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf

PATIENT 1: NORMAL

PATIENT 2: Genetic susceptibility; sensitivity to QT prolonging drugs:

KANNANKERIL ET AL.

Patient 1 Patient 2

l Same QT-prolonging drug 1

i LS /—\



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf

;( Bayfront Health

Policy, Procedure and Protocol Dade City
Policy Title: QTc Interval Monitoring Function Team: Medication Management

Department: Pharmacy Effective Date: 11/15

Prepared by: William Parker, PharmD, CGP, Derek
Harmeson, RN, BSN; Wayne Ruppert, CVT, CCCC

[Date(s) Reviewed: 11/15 Date(s) Revised: N/A

Approvals: _ X P&T X MEC

1. PURPOSE:

1.1. To establish a protocol and process by which the Pharmacy and Nursing departments can monitor QTc intervals in
patients at high risk for QTc prolongation and subsequently decrease the risk for sudden cardiac death

2. POLICY:

2.1. The Policy, Procedure and Protocol will be utilized selectively and appropriately by the Pharmacy and Nursing
staff in order to evaluate and monitor patients at high risk for QTc prolongation and decrease their risk for
arrhythmias and sudden cardiac death



http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/QTcProlongMedsECGmonPolAndProc.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/QTcProlongMedsECGmonPolAndProc.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/QTcProlongMedsECGmonPolAndProc.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/QTcProlongMedsECGmonPolAndProc.pdf

\ Bayfront

Health

Dade City

Results of QTc Monitoring Protocol - Trial - March 8 - March 22

In patients with QTc 500 or more (indicated by red arrow ===l ) QT prolonging
drugs were discontinued and substituted with non-QT prolonging medications.

3/8f2016 3f9/2016 | 3/10/2016 | 3/11/2016 | 3/14/2016 | 3/15/2016 | 3/16/2016 | 3/17/2016 | 3/18/2016 | 3/21/2016 | 3/22/2016
PATIENT:
A 389 400
B 425 437
i 469 479 528 470 630 500 480
D 465 426 400 370 470
- 559 495 480
F 418
G 370 420 460 420 460
H 390 420
| 416 430
J 400 400
K 435
L 410 400 430 410 440 420 478 430
- 510
N 480
O || QTc Men Women 470
s P || Abnormal >450 >460 500
Q || Panic 500+ 500+ 400 420 400 413
R 440
5 430 440 460
T 400 480
u 430
\J 491
w 441 440 440
¥ 530
Y 460
z 390

QTc Medications - Monitoring Protocol

developed by: William Parker, Director of Pharmacy, Bayfront Health Dade City
Derek Harmeson, Director of ICU/CPCU
Wayne Ruppert, Cardiovascular Coordinator, Bayfront Health Dade City

Bayfront Health Dade City is a 120 bed community
hospital with an accredited chest pain center and an
interventional cardiac catheterization program in
Dade City, Florida.
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Druginduced OT Prolongation and Torsades de
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http://content.onlinejacc.org/article.aspx?articleID=2506371
http://content.onlinejacc.org/article.aspx?articleID=2506371
http://content.onlinejacc.org/article.aspx?articleID=2506371
http://content.onlinejacc.org/article.aspx?articleID=2506371
http://content.onlinejacc.org/article.aspx?articleID=2506371
http://content.onlinejacc.org/article.aspx?articleID=2506371
http://content.onlinejacc.org/article.aspx?articleID=2506371
http://content.onlinejacc.org/article.aspx?articleID=2506371
http://content.onlinejacc.org/article.aspx?articleID=2506371
http://content.onlinejacc.org/article.aspx?articleID=2506371
http://content.onlinejacc.org/article.aspx?articleID=2506371
http://content.onlinejacc.org/article.aspx?articleID=2506371
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/QTcMedsMonitoringPolicyProcedure.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/QTcMedsMonitoringPolicyProcedure.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/QTcMedsMonitoringPolicyProcedure.pdf

U Waves

Occasionally
an extra wave
IS noted after .
each T wave.
It typically |
resembles T ~
oa secondary /-\_‘
T waveg
U wave |
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U Waves . . .

A Common U wave Etiology:
I Hypomagnesemia*
I Hypokalemia*
I Hypercalcemia*
I QT prolonging medications*
I Increased Intracranial pressure*
I Hypothermia*
I Digitalis (usuallyshortensthe QT Interval)

* These are also causes of QT interval prolongation.



Abnormal U Waves

INCLUDE the U Wave In the QT Interval
measurementwhen any one or more criteria are

present:

A Uwave 100% (or more) the size of the T wave

A U wave is INVERTED (opposite polarity of T
wave)

A U wave merged with the Tvave

EVIDENCE SOURCE:
ACC/AHA/HRS Recommendations for the Standardization and Interpretation of

Electrocardiogram Part IV: The ST Segment, T and U Waves, and the OT Interv




Rate 40 Junctional rhythm Req Provider:
PR Low voltage, extremity and precordial leads
QRSd 11 Prolonged QT interval
QT 693 NO PREVIOUS ECG AVAILABLE FOR COMPARISON
QTc 566
--Axis--
e " "
o g Merged T-U W
7 P erge - aves
- Abnormal ECG - \ Unconfirmed Diagnosis
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Ao = 1 g
T B ™ il
1l | aVv V 1 V5
| | Hifl
’AH//N\¥ ‘A A A x L r\ ’/ \—' i =
1 | 1 VNS, v
1
[ | avF V3 | Ve
-v o A nnt i ~ N ey "‘ . L
| | b l
1 1




01/16/ 14:53:42 Baseline Intervals 25mm/sec 0.5 mV/cm]

I aVR Vi

V4

500msav1‘__ » : “
o (QTc=447ms)| |

[ ]@re

=672ms!)

.

This ECG illustrates the degree of variation that can be noted
between different leads on the 12 Lead ECG. ALWAY measure
the QT Interval in the lead with the GREATEST value.



Medication induced LQTS witidPand Cardiac ArrestCase Study: 56 year old male

MoeT Cucsn finles 0™ "Syncope of Unknown Etiology"
l {i . QRS dm"m EW.".H | | . - . = . . . . .
Bowm - Qrgre  gezeszew 30 days prior to this visit, patient started taking Ritalin. Since

then he has reported multiple syncopal episodes. Notice the

Clee 3 Opt23 . PRTwmes 81064202 0
i R prominent U waves in Leads V1, V2 and V3.

Techmciun: 1

V5




Medication induced LQTS witidPand Cardiac ArrestCase Study: 56 year old male

SIEMENS 1. Rest:Tachy 10:25:03 AM AXIOM Sensis XP VC03C

LI A L ™ T 75 56 T T T

vvvvvvvv rY'Y_va‘Vlll'VVYKTer_Y‘VYTvv!l! LI PR T

lio

T 10 mm/mV i

LI A0 mm/mV A

~J0
AO 200 mmHg B
180

160

120

100

80

o0

’ 25 min/s
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Study: Coronary~Diagnosti...

Run of Torsades de Pointes occurred during Cardiac Catheterizatio
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Medlca ilon mduced LQTS wﬂTdPand Cardlac rrest -ase St Study: 56 %

AO 200 mmHg B

Study: Coronary”Diagnosti...

Torsades de Pointes sdiérminates just before aborted Defibrillation




Medication induced LQTS witidPand Cardiac ArrestCase Study: 56 year old male

Hbyears

V

Male Caucasiap P
QRS duration 104 ms.
QTQTe 662/682 ms’
Lo 3 Opt: 23 P

R.uum:

Techaucian:

ent. rate 64 bpm
R finterval 152 ms

-R-T axes 51 64 212
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Ritalin was immediately discontinued.
Within 48 hours, U waves were gone.
No more incidents of syncope reported.
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Rate 58 Sinus rhythm Req Provider: Rafael Santiago-Aponte

PR 185 IVCD, consider atypical RBBB
QRSd 126 Baseline wander in lead(s) V2,V3,V4,Vé
QT 668  COMPARED TO ECG 07/22/2020 16:56:59
QTc 657 SINUS RHYTHM NOW PRESENT
—-Axis—
P 107
QRS 61
T 45
- Abnormal ECG - Unconfirmed Diagnosis
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Rate 156 Atrial fibrillation Req Provider: Rafael Santiago-Aponte

PR Ventricular tachycardia, unsustained

QRSd 138 RBBB and LPFB

QT 456 Repol abnrm suggests ischemia, diffuse leads

QTc 735 Baseline wander in lead(s) II,III,aVR,aVF,Vl1,V2,V3,V4
—Axis— COMPARED TO ECG 07/22/2020 15:32:52

P ATRIAL FIBRILLATION NOW PRESENT

QRS 102 VENTRICULAR TACHYCARDIA NOW PRESENT

T 185 LEFT POSTERIOR FASCICULAR BLOCK NOW PRESENT

RIGHT BUNDLE-BRANCH BLOCK NOW PRESENT
POSSIBLE ISCHEMIA NOW PRESENT

PROLONGED QT INTERVAL NO LONGER PRESENT
- Abnormal ECG - Unconfirmed Diagnosis
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Rate 104 Sinus or ectopic atrial tachycardia Req Provider: Joshua Dietzer
PR 96 Consider right atrial enlargement
QRSsd 110 LAD, consider left antericr fascicular bleck
aT 443 Anterior infarct, acute (LAD)
QTc 583 Frolonged QT interval
—AXiS-- COMPARED TO ECG 03/23/2021 19:46:56
P -90 NO SIGNIFICANT CHANGES
QRS -84
T 149
- Abnormal ECG - Unconfirmed Diagnosis
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