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The Lifesaving 12 Lead ECG: Part 2

Wayne W Ruppert, CVT, CCCC, NREMT-P
Regional Director Cardiovascular Accreditations
Chest Pain Center, Heart Failure and

Therapeutic Hypothermia Programs




Sometimes,

ECGs
LIE to us !




ECGs and USED CAR SALESMEN
often have MUCH in common !




The EKG in PERSPECTIVE

PROBLEMS WITH EKGs...
J SENSITIVITY

( FALSE NEGATIVES )

J SPECIFICITY

(FALSE POSITIVES )

AND. ..




PROBLEMS WITH SPECIFICITY . . .

S-T SEGMENT ELEVATION

- COMMON ETIOLOGIES:

J POINT

1<1mm [
ABOVE

PQ |

JUNCTION|

CONDITION:

* ACUTE INFARCTION

* HYPERKALEMIA

* BRUGADA SYNDROME
* PULMONARY EMBOLUS
* INTRACRANIAL BLEED
* MYOCARDITIS/

L. BUNDLE BRANCH BLOCK
* PACED RHYTHM

* EARLY REPOLARIZATION &
"MALE PATTERN" S-T ELEV.
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ST-Segment Elevation in Normal Circumstances and in Various Conditions

egment Elevation in Normal Circumstances and in Various

Condition Features

Normal (so-called male pattern) Seen in approximately 90 percent of healthy
young men; therefore, normal
Elevation of 1-3 mm
Most marked in V,
Concave

Early repolarization Most marked in V,, with notchingat | point
Tall, upright T waves
Reciprocal ST depression in aVR, not in
aVL, when limb leads are involved

ST elevation of normal variant ~ Seen in V; through V, with inverted T waves

Short QT, high QRS voltage

Left ventricular hypertrophy Concave
Other features of left ventricular
hypertrophy

Left bundle-branch block Concave
ST-segment deviation discordant from the

QRS

Acute pericarditis Diffuse ST-segment elevation
Reciprocal ST-segment depression in aVR,
notin aVL
Elevation seldom >5 mm
PR-segment depression

Hyperkalemia Other features of hyperkalemia present:
Widened QRS and tall, peaked, tented
T waves
Low-amplitude or absent P waves
ST segment usually downsloping

Brugada syndrome rSR'in V;and V,
ST-segment elevationin V, and V,, typically
downsloping

Pulmonary embolism Changes simulating myocardial infarction
seen often in both inferior and antero-
septal leads

Cardioversion Striking ST-segment elevation, often
>10 mm, butlasting only a minute or
two immediately after direct-current

shock

Prinzmetal’s angina Same as ST-segment elevation in
infarction, but transient

Acute myocardial infarction ST segment with a plateau or shoulder or

upsloping
Reciprocal behavior between aVL and Il

The NEW ENGLAND

Wang K et al. N Engl J Med 2003;349:2128-2135 JOURNAL of MEDICINE
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Rate 83 . SINUS REYTEM..........ccc0vvvcvvvcnssvsecsvnsssesss .NOCEAL P axis, V-zate 50~ 99
« 23 BUNDLE BRANCH BLOCK.........................QRS®>120, terminal axis(90,270)

PR 152 . ANTEROLATERAL INFARCT, ACUTE...........000vuunennnn....Q >35mS, ST >0.20mV, V2-V6

QRSD 122

QT 412

QTc 485

~=AXIS~~
P 59
QRS 14 - ABNORMAL ECG -
T 33 >> Acute MI <<
12 Lead; Standard Placement
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iNorth (06)
- . Rate 83 SINUS REYTEM normal P axis, V-rate 50- 99
a Ien RIGHT BUNDLE BRANCH BLOCK QRSA>120, terminal axis(90,270)
L R 152 ANTEROLATERAL INFARCT, ACUTE Q >35m8, ST >0.20mV, V2-V6
QRSD 122
QT 412
Qre 85
AXIS
P 59
° QRS 14 ABNORMAL 2CG -
. T i3 >»>> Acute MI <<< Requested by
Sym p o m a I‘ 12 Lead; sStandard Placement Unconfirmed Diagnosis
S aVR Vi
T . I
avL

angiography =

“no obstructive .

CAD.” Ema————
* Discharge

diagnosis: |

EARLY REPOLARIZATION. This degree of ST Elevation in
early repolarization is VERY RARE: The only such ECG |
have seen in approximately 13,000 cardiac
catheterizations.



EKGs in PERSPECTIVE, con't:

One of the MOST MISLEADING
scenarios of all i1Is when the EKG
APPEARS PERFECTLY NORMAL

. . . but MASKS serious, LIFE -
THREATENING CONDITIONS.

that is why YOU must do a THOROUGH
PATIENT EVALUATION . . . and have a
HIGH INDEX OF SUSPICION ! !!



]

|

T

PATIENT STANDING,

- ASYMPTOMATIC.

PRE-TEST EKG.







GCNRY UAYS
the EK( derived

diagnosis will be
TOTALLY INCORR®E



Despite the ECG’s problematic
issues with
Lack of Sensitivity
&
Lack of Specificity,

The 12 Lead ECG remains
one of our QUICKEST, most cost-
efficient front-line Triage Tools
that we have today.



REMEMBER . . .. Keep the ECG Result in
PROPER PERSPECTIVE . . . .

HISTORY
& PHSYSICAL

HEART ﬁ
SOUNDS
SIGNS and
SYMPTOMS CARDIAC
REMEMBER . .. CATH
it's only
ONE PIECE
of the
DIAGNOSTIC

PUZZLE'!



So how do we know when the ECG is
telling us the truth ???




» We utilize ACS Risk The ECG. ..
Stratification to - -
compensate for the
ECG’s lack of
sensitivity and
specificity, to aid us
in clinical decision-
making and to
improve our
diagnostic
accuracy.




HEART ¥

HEART score for chest pain patients
History Highly suspicious 2
Moderately suspicious
Slightly suspicious
ECG Significant ST-deviation
Non specific repolarisation
disturbance / LBTB / PM
Normal
Age 2 65 years
> 45 and < 65 years
<45 years
Risk factors |2 3 risk factors or history of
atherosclerotic disease*

1 or 2 risk factors

No risk factors known
Troponin 2 3x normal limit

> 1 and < 3x normal limit
< 1x normal limit

NIO|—

= INJIO|= N JO|=|IN]|O]| -

o

Total

*Risk factors for atherosclerotic disease:

Hypercholesterolemia Cigarette smoking
Hypertension Positive family history
Diabetes Mellitus Obesity

38




C-Statistic scores achieved in this study:

HEART: 0.83
TME: 0.75
GRACE: 0.70

C-Statistic interpretation:

A score of “1.00” would mean the score predicts
outcome with 100% perfection. A score of 0.50
is the same as a “50/50 coin toss.” A score of
LESS THAN 0.50 means that the score predicts
the opposite outcome.



US HEART Score Validation

1,070 observation unit patients at
Wake Forest

&~ Out performed clinician gestalt !

Mabhler et. al, Crit Path Cardiol, 2011
Mabhler et. al, Int J Cardiol, 2013



App Store Preview

HEART Pathway (=
Chest pain. Risk-stratified.

Impathig
Designed for iPhone

4.5 « 13 Ratings
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Score

The HEART Score

Common Diagnosis:

Low Risk Chest Pain

Unstable Angina

NSTEMI
STEMI

Disposition:

Early Discharge
with referral

Tele Admission
ICU Admission
STAT Cath Lab

41



Heart Score Reliability

HEART score reliably predicts endpoints

@O D ~-~3 @ 0 =< o T

mopa=

80

7 8 g 10

I 4 I 5 I 6
HEART score




63 year old male complains of upper abdominal
and chest pressure descr.i




PRE-TEST EKG.
PATIENT STANDING,

- ASYMPTOMATIC.

i

:ﬁ c&bo%ai ?
_ a8 L

63 year old male complains of upper abdominal
chest pressure descr.i

and




PRE-TEST EKG.
PATIENT STANDING,
- ASYMPTOMATIC.

Send him home with a referral to see a
cardiologist??




HEART ¥

HEART score for chest pain patients
History Highly suspicious 2
Moderately suspicious
Slightly suspicious
ECG Significant ST-deviation
Non specific repolarisation
disturbance / LBTB / PM
Normal
Age 2 65 years
> 45 and < 65 years
<45 years
Risk factors |2 3 risk factors or history of
atherosclerotic disease*

1 or 2 risk factors

No risk factors known
Troponin 2 3x normal limit

> 1 and < 3x normal limit
< 1x normal limit

NIO|—

= INJIO|= N JO|=|IN]|O]| -

o

Total

*Risk factors for atherosclerotic disease:

Hypercholesterolemia Cigarette smoking
Hypertension Positive family history
Diabetes Mellitus Obesity

38




H = RHISTORY

A 2 PointsyY G { dza LIA OA 2 dza €
Symptoms

A 1 PointY Gaz2RSN)IUSteé& {c
ACS Symptoms

A 0 Points No Typical or Atypical Symptoms of
ACS




E=ECG

A 2 Points: ST Deviation (elevation or
depression at the J point of 0.5mv or more)

A 1 Point: Nonspecific ST wave
abnormalities/ Non

A 0 Points Normal ECG




A = Age

A 2 Points: Age 65 or more
A 1 Point: Age 46¢ 64
A0 Points Age 45 or less




R = Risk Factors for CAD

A 2 Points: 3 or more risk factors
A 1 Point: 1 or 2 risk factors
A0 Points No Risk Factors




RISK FAGTORS

for the development of

CORONARY ARTERY DISEASE:

& - HEREDITY

& T LDL and | HDL CHOLESTEROL PROFILES
& " SMOKING

& " DIABETES MELLITUS

OBESITY

PHYSICGAL INACTIVITY

HYPERTENSION

AGE - OVER 65

MALE

HIGH STRESS

per the AMERICAN HEART ASSOCIATION




RISK FACTORS: Family history of CAD,
elevated cholesterol, hypertension (3 Risk
factors)




T= Troponin

A 2 Points: 3 X Normal (> 0.056)
A 1 Point: >1 - <3 (0.01% 0.056)
A 0 Points up to normal limit (< 0.017)
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Hlstory

~ HEART score for chest pain patients
Highly suspicious 2

HEART ¥

Moderately suspicious

Slightly suspicious

ECG

Significant ST-deviation

NIO|—

disturbance

Non specific repolarisation

—_—

/LBTB /PM

Normal

Age 2 65 years

> 45 and < 65 years

< 45 years

Risk factors |2 3 risk factors or history of
atherosclerotic disease*

N O|l=IN|O

1 or 2 risk factors

No risk factors known

Troponin 2 3x normal

limit

> 1 and < 3x normal limit

= INNDIO| -

< 1x normal

limit 0

Total

*Risk factors for atherosclerotic disease:

Hypercholesterolemia
Hypertension
Diabetes Mellitus

Cigarette smoking
Positive family history
Obesity

H = chest pain

E= ECG normal

A= 63

R= 3 riskfctors

T= Trop. NL

HEART Score:

= 2

0

5



EEEEEEEEEEEE
TTTTTTTTTTTTTTTT

PROBLEMS WITH
SENSITIVITY . ..

JFMLLL JLVWR
NORMAL
ECG I Fase: ssens o

His HEART Score =5

What could that possibly mean?



HEART RISK ACS Proposed
Score Dx? Management
Discharge with
0-3 LOW Non-ACS follow-up / out-
patient stress
_ Admit to hospital,
Suspect._ACS, Serial ECGs /Troponins
Obstructive CAD, . : "
4 -6 |Intermed. Unstable Anaina | 299ressive diagnositic
NSTEMI g work-up (e.g. Cardiac
Cath, CT coronary angio
STEMI= STAT PCI or
7-10 | HIGH gigﬁ?ﬂ' thrombolytics. NSTEMI =

"urgent” Cardiac Cath



http://www.heartscore.nl/

Based on HEART SCORE:

At GASYGd K2aLMdlfAal SR
patient.
A Serial EKGs and Troponins were NEGATIVE.

A PATIENT FAILED STRESS TEST the next
morning.

A{SYyd F2NJ I {¢! ¢ /I NRA



SUB-TOTAL
OCCLUSION of

LEFT MAIN
CORONARY ARTERY







Heart Score 5.

Triple ISP e e R e e
Vessel I B il B e j e
Disease =

| | HE TR T e b | o3 E
| 0 1520 SRl } T I t i T i st
| | SN + ﬁj..;, H i __: ; t A
| | [EM3&EE i e '/ | H’V6 ; |
i = : e s=2s | :
1 | z £ £2) | | |

. ., : | Emergency
7 S "8 Triple Vessel

suB-TOTAL . St Coron ary

A | B Artery

" Bypass

Surgery



63 y/0o male patient:

A The HEART Score guided physicians to admit
the patient to Observation and do a cardiac
Work-up.

A{ UNB&aa ¢Sad Ay GKS ! g
Af 20Ff AAOKSYALIl o¢

A Patient taken to Cath Lab where critical Triple
Vessel Disease was discovered

A Patient taken to STAT Open Heart Surgery.



stable angina

1. SYMPTOMS START
DURING PHYSICAL
EXERTION.

2. SYMPTOMS ARE
"PREDICTABLE"

unstable angina

. SYMPTOMS MAY START

AT ANY TIME, EVEN
DURING REST

. SYMPTOMS ARE NEW,

DIFFERENT, or WORSE
THAN PREVIOUS EPISODES

BEWARE of the patient with

Nl NTERMI

TTENT

CHE SW




Modified HEART Score for EMS

Aaz2zald 9a{ dzyAla R2y Qi

GCNRLRYAY o0f22R G4Saud?l
ACKS al 9! wé {conhdsBhe 0 G | ¢
Troponin) has been validated by recent a

recent study conducted by Cambridge
University.

A View Cambridge University Journal article
about HEAR Score



https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/prehospital-modified-heart-score-predictive-of-30day-adverse-cardiac-events/D834ACC88D7BDD6A44795D94A38BC3DA







CLI CK HERE to downl oad nA SHORT Cou
focused excerpt from:

)4

Elements of Sudden Cardiac

Death Prevention Programs

To download presentationin PDF: visit: www.ECGtraining.org select: “Downloads - PDF”



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

Brief, focused ECG excerpts
from the presentation given by
Wayne Ruppert at the A 19
Congress, American College of
Cardiology Accreditation

Serviceso nati onal
on

MAY 25, 2016
MI a mi |, FL éeé.



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 309650% 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

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/91/5/1512.full
http://circ.ahajournals.org/content/122/15/e480.full
http://circep.ahajournals.org/content/5/2/425.full
https://www.marfan.org/about/marfan
http://www.ednf.org/learn-about-eds
https://cardiology.ucsf.edu/care/clinical/inhere/marfan/loeys-dietz.html

Estimated SADS Prevalence
In US Population:

AHCM: 1/500 J AmCollCardiol 2014:64

A BrS 1/2,500 SADS Foundation

ALQTS: 1/2,500 Lenhart,SR007 AHA Circ

A ARVD: 1/10,000 SADS Foundation

ACPVT. 1/10,000 | { bl uQf [ AAQN
AWPW: 1/1,000 Circulation2011: 124:746.757



http://content.onlinejacc.org/article.aspx?articleid=1886834
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

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

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

Share on email17
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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
UPDATEDL2:03 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 Leonard;ho 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 ¢t 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 [ ftA01 G2 [/ 2yU0AydzS n


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

- A 2o ]

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

Mi chaela Grovebds mot her, B r-yearaldadaughteowainvolvedin adadrwan eompetaioni
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
LIN2P2S004a a0l idSeARSET 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 I n 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 y|,
years later, | cry for my daughter every
day. Not a day goes Db\
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/
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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)I IS F2ift20AY
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/

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

student physicals.
%l OKF NEQa RSFGOK KIR |y AYLI OG 2y GK

~’

Plano now offers lowcostECG$ Y R SOK2 OF NRA23IN) Ya T2
athletes.



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)q?ﬁMEl@) 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/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 fregectrocardiogramgEKGS) 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/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/cardiology-solutions/aed-in-the-community.htm

/

The hereditary cardiac diseadeong OT Syndromean in
Jackiew S Yy F Namiybét 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,
age2?1

Dade City, Florida
February 1, 2015

- we e e AW e

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

Jeremy Grant Twining
s TWINING, Jeremy Grant, 21, of Dade
City, joined his savior Jesus in Heaven
on Feb. 1, 2015. He was born May 31,
§ 1993. He graduated from Pasco High
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.




... . And on a more personal note:

This slide added April 27, 2016:

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

A physician bystander started CPR, but since no
AED was available, she did not survive.

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

Entry 5/2/2016: | was advised that the cause of
cardiac arrest was Hypertrophic Cardiomyopathy.



