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Sudden Cardiac Death.
Irst

Then PREVENT

Of the 10 million Americans at high risk of sudden cardiac death (SCD),

alarmingly few are ever identified for referral to an electrophysiologist.

That’s because to most cardiologists—including, quite possibly, yours—SCD
remains all but invisible. It lacks recognizable symptoms or clear risk factors.

Nor can it be reliably predicted by the current generation of diagnostic tools.

As a result, most cardiologists are simply unable to identify potential SCD
candidates in their practices. Consequently, they do not—cannot—refer

substantial numbers of genuinely at-risk patients.

You and your referring cardiologists owe yourselves a conversation about the

Heartwave™ System from Cambridge Heart.

e \Measures Microvolt T-Wave Alternans to assess SCD risk.

e The only noninvasive system cleared by the FDA to identify
patients at risk for SCD.

e Backed by prospective clinical trials and years of follow-up with
compelling outcomes.

e Helps upgrade the number and quality of referrals for EP studies.

e (reates opportunities for potential ICD placement.

Postmyocardial Infarction 7,300,000!

Nonischemic Dilated Cardiomyopathy 50,000"

PREDICT.

FDA INDICATIONS

The presence of Microvolt T-Wave Alternans™
as measured by the Analytic Spectral Method™
of the [Heartwave System] in patients with
known, suspected or at risk of ventricular
tachyarrhythmia predicts increased risk of a
cardiac event (ventricular tachyarrhythmia or
sudden death). The [Heartwave System]
should be used only as an adjunct to clinical
history and the results of other noninvasive

and/or invasive tests.
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Of heart failure patients testing positive for MTWA,
21% suffered SCD or resuscitated VF/VT in 18
months. No one who tested negative experienced

such events.*
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Among syncope patients referred for EPS evaluation
of syncope, MTWA was a highly significant

predictor of subsequent events.®
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Among NIDCM patients tested with several
noninvasive risk-stratification indicators, MTWA

was the only statistically significant predictor
of events.’

KNOW WHEN THE RISK IS LOW

The Heartwave System is also shown to rule out the risk of SCD with extraordinary
accuracy. Nearly 98%." Patients likely to report negative on an EP study can be
readily screened out. As a result, cardiologists end up referring you a more highly

qualified pool of candidates for testing and, potentially, ICD placement.
e Better stratification of at-risk population.
e (reater efficiency in your practice.

e |mproved overall patient care.

THE T-WAVE REVEALED

Microvolt T-Wave Alternans is a proven predictor of a patient’s risk—or lack of
risk—for a life-threatening cardiac event. Using the proprietary Analytic Spectral
Method, the noise-canceling Micro-V Alternans™ Sensors of the Heartwave System

detect T-wave alternans at levels below 2 microvolts—a requirement for accuracy.

e Provocative test at elevated heart rates that simulates
physiologic arrhythmogenic conditions.

e Asimple, stand-alone procedure that delivers results in minutes.

e (enerates proprietary Alternans Report Classification.



A BETTER DEFENSE AGAINST SCD.
NO QUESTION.

The Heartwave System fortifies the first line of defense against SCD—the
cardiologists you rely on for referrals. Talk to them today about the exceptional
predictive accuracy of the noninvasive Microvolt T-Wave Alternans Test”' Because an

unidentified risk is the gravest risk of all.

"Sudden cardiac death is the most common cause of death, yet most people
are asymptomatic until it's too late. We've been using the Microvolt T-Wave

Alternans Test to help us identify patients at risk for SCD who otherwise

would have escaped medical attention." Th n G!l Mn
eq Mlﬂen ! ”’:\Wﬂ)

To have your referring cardiologist receive information
about the Heartwave System, call 888.226.9283, ext. 241.
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1 Oak Park Drive
Bedford, MA 01730

www.cambridgeheart.com
888.226.9283




MICROVOLT T-WAVE ALTERNANS TESTING FROM CAMBRIDGE HEART

With the power to predict,
you have the POWer to protect.
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Now there’s a reliable way to assess your patients’ risk of sudden cardiac death.

Microvolt T-Wave Alternans Test:"

More than 10 million people at elevated risk of sudden
cardiac death (SCD) currently go undiagnosed. This year,
300,000 of them will die without receiving life-saving
therapy.* Even cardiologists concerned about SCD currently
lack the diagnostic tools necessary to determine its risk and
offer protective measures. Likewise, many patients with
heart disease are concerned about their risk of SCD and
look to their cardiologist for reassurance.

For cardiologists with patients potentially at risk and
patients who need to be reassured, Cambridge Heart’s

microvolt T-wave alternans testing is a powerful predictor

High Risk Groups for Sudden Cardiac Death

Population Size Total SCD/Year

High Coronary
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Prior Ml
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Only a small fraction of patients at elevated risk of SCD are ever evaluated
by an electrophysiologist. Sudden-death mortality can be reduced once larger
patient groups are identified and referred for appropriate treatment.

of SCD. Clinically proven in a broad range of patients, the
Microvolt T-Wave Alternans Test is the only FDA-cleared

tool to identify patients at risk for SCD.



Benefits to Cardiologists.

Microvolt T-wave alternans enhances your diagnostic
capabilities.

- Evaluate risk of VT/VF in post-MI patients, those with unexplained

syncope or presyncope, and those with left ventricular dysfunction or
other risk factors

- Determine in advance which patients are most likely to test positive or
negative on EP study, allowing you to better determine who is most
appropriate for referral to an electrophysiologist

- Reliably determine risk of sudden death for patients reluctant to
undergo EP study




Detection and diagnostic application of
microvolt T-wave alternans.

Cambridge Heart’s microvolt T-wave alternans
technology is the only non-invasive test consistently
demonstrated to be comparable or superior to EP study
in the prediction of sudden death. It is also the only test
cleared by the FDA to predict ventricular
tachyarrhythmic events and SCD.**#

Microvolt T-wave alternans is an every-other-beat
variation in the T-wave. When visible on the ECG, this
variation has been historically linked to cardiac
pathology and often precedes the onset of VT/VF.#®*
Recent work has demonstrated the mechanistic link
between microvolt T-wave alternans and the onset of
VT/VF at the cellular level.***3®

Microvolt T-wave alternans, not visible on the ECG,

has proven to be a key predictor of SCD. In clinical

studies, over 4,000 patients have been measured using

Cambridge Heart’s microvolt T-wave alternans
technology. The alternans test has been closely linked to
the outcome of EP study and spontaneous, life-
threatening events in 12 completed trials of more than

1 400 patlentle 16, 17, 23, 31, 40, 41

The technology behind the test.

The predictive accuracy of microvolt T-wave alternans
comes from Cambridge Heart’s proprietary Analytic
Spectral Method™ and unique, noise-canceling Micro-V
Alternans™ Sensors. This measures T-wave alternans below
2 microvolts, which is the level required for accurate
prediction of sudden death.

Unlike other non-invasive measurement technologies
performed during rest or normal activity, the Microvolt
T-Wave Alternans Test is conducted while the heart rate is
elevated, generally using exercise or pharmacological stress.
This more closely simulates physiologic arrhythmogenic
conditions. In fact, clinical studies have shown that elevated
heart rates provide a more sensitive measure of SCD

susceptibility during microvolt T-wave alternans testing.*



Applications and clinical use.

Patients with prior VF/VT, syncope, heart failure

or prior Ml account for almost two thirds of SCDs

each year. Recent studies have established microvolt

Event Free Survival (%) Event Free Survival (%) Event Free Survival (%)

Event Free Survival (%)

100

90

80

70

60

50

100

90

80

70

60

50

100

90

80

70

60

50

100

90

80

70

60

50

- TWA-
—_—
. EP-
. |TWA+
i Alternans Test EP Study ER;
RR=13.9 RR=4.7
e P<0.001 P=0.001
(o) 2 4 6 8 10 12 14
Months
T TWA-
] TWA+
RR=4.4
B P<0.05
o 2 3 4 5 6 7 8 9 10 11 12
Months

TWA-
TWA+
RR=c0
E P=0.0036
T T T T T 1
(0] 3 6 9 12 15 18
Months
- TWA-
T R.R=16.8 TWA+
P=0.0002
(o] & 4 5 6 7 8 9 10 11 12 13

Months

PRODUCTS

T-wave alternans as a valuable predictor in patient
populations that account for the largest number of

annual deaths.

Patients Typically Referred for EP Study

When compared with EPS in multiple clinical trials, the positive predictive
value (PPV) of microvolt T-wave alternans in predicting arrhythmic events has
been comparable, while its negative predictive value (NPV) has been equal or
superior.**® In the largest of these studies, the event rate among EP negative
patients was 2.5 times that of microvolt T-wave alternans negative patients,
resulting in a relative risk for microvolt T-wave alternans of 13.9, vs. a relative
risk of 4.7 for EP study.*®

Syncope Patients

More than half of the 1.1 million annual patient visits for syncope remain
unexplained. And over half of those cases (200,000) have an abnormal ECG or
history of coronary artery disease. Yet, despite a 6% one-year mortality and
4% incidence of sudden death in patients with unexplained syncope, only
20,000, or 1 in 10 patients are referred for EP study. This includes those with
an abnormal ECG or history of coronary artery disease. Where appropriate,
microvolt T-wave alternans can play a role in evaluating this large group of
patients for subsequent EPS and ICD therapy.** In a study of patients
referred for EPS evaluation of syncope, microvolt T-wave alternans was a
highly significant predictor of subsequent events.**

Heart Failure Patients

Patients with NYHA Class II-IV heart failure have a two-year mortality of 20-40%.
More than 40% of these deaths are sudden.®* In a study of consecutive
patients referred to a heart failure clinic who received a broad battery of risk
stratification tests, including left ventricular ejection fraction (LVEF), Holter
monitoring for non-sustained ventricular tachycardia, heart rate variability, signal
averaged ECG and others, microvolt T-wave alternans was the only significant
predictor of arrhythmic events. Twenty-one percent of patients in the study
testing positive for T-wave alternans suffered sudden death or resuscitated
VFIVT in 18 months. No patients testing negative experienced such events.”

Post-MI Patients

Sudden death mortality in post-MI patients remains high despite advances in
treatment. Six to ten percent of patients will die within the two years following
hospital discharge. More than half of these deaths will be sudden and
unexpected.*** Microvolt T-wave alternans may be used to risk stratify these
patients, especially those with LV dysfunction, following MI. In a study of post-
MI patients, during mean follow-up of 13 months, microvolt T-wave alternans
was a superior predictor of arrhythmic events. Sustained VT and sudden death
occurred in 28% of patients testing positive for microvolt T-wave alternans,
while in patients with LVEF of less than 40% and a positive Microvolt T-Wave
Alternans Test, the event rate increased to 39%.%



HearTwave System

For Measurement of Microvolt T-Wave Alternans

Identify Your Patients at Risk of Sudden Cardiac Death
During a Routine Stress Test.

With Heartwave, it is easy to perform the Microvolt T-Wave
Alternans Test during routine stress tests in your stress lab. You can
non-invasively predict a Patient’s risk of sudden death with accuracy
comparable to that of an EP study. "

Uses Your Standard Stress Protocol.

The Microvolt T-Wave Alternans Test utilizes standard protocols
and adds only minutes to your procedure. It can be performed
during exercise stress, stress echo and stress thallium, or during

pharmacological stress with dobutamine and atropine.

Integrates Seamlessly With Your Existing Stress System.

The Heartwave is compatible with your existing stress system
or ECG cart. Just as you do now; monitor the patient and control the
test using your current system. The Heartwave simply collects and

processes the alternans data then automatically prints a report.

Uses the Clinically Proven Analytic Spectral Method."
Cambridge Heart’s microvolt Fwave alternans technology -

the only FDA-cleared cardiac diagnostic test to identify patients at risk

of sudden death - utilizes our proprietary Analytic Spectral Method.

This method accurately measures alternans to microvolt levels,

well below normal noise levels. Multiple prospective studies have

demonstrated and confirmed the method’s predictive accuracy. "’

u

Touch screen display

LCD screen displays
key test parameters
and means of entering
patient information

Digital ECG
amplifier

In concert with
Micro-V Altemans™
Sensors, makes
altemnans

possible fo levels

Printed output

Provides frend reports with
guided interpretation, for

quick, accurate analysis
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Set Up  The Heartwave is compatible with virtually all stress
Systems. This is accomplished by simply attaching the stress
System’s patient lead wires to the corresponding snaps on the
side panel of the Heartwave. Prep the patient and connect leads
from the Heartwave patient module to the Alternans Sensors
and electrodes.

Check Leads
sufficient for alternans measurement and, once confirmed, the
system will automatically start collecting alternans data.

HR Timer

110 bprn

@ bpm

Confirm that prep and electrode contact is

e

Processing Collect 2.5 minutes of data between a heart
rate range of 90 and 110 bpm and proceed with stress test.

Once the leads are removed from the patient, an alternans
report will print automatically.

Cambridge Heart, Inc. 1 Oak Park Drive, Bedford, MA 01730

Specifications
Computer Intel Pentium Processor, software upgradable via serial interface.

Display Backlit LCD touchscreen display with contrast/brightness adjustment.

Displays heart rate trend and alternans acquisition progress chart.

Data storage Storage of the 10 most recent tests.
Snap panel Standard electrode-like interface provides output of millivolt-level ECG
signals to standard 12 lead ECG systems.

ECG amplifier Meets all requirements of ANSI/AMI EC-11 1991.
Printer Inkjet printer.

Safety and Performance Standards

In compliance with UL 2601-1, CAN/CSA 22.2, EN60601-1, EN60601-1-1, EN60601-1-2.
Meets the American National Standards for Diagnostic Electrocardiographic

Devices (ANSV/AAMI EC-11 1991).

Chassis leakage < 100 microamps

Patient leakage < 10 microamps (isolated patient module with Type CF isolation barrier)
Physical and Environmental Specifications

Size Processing unit: 8"x 10"x 3.5"; 60" pole height

Shipping weight 75 Ibs (approx.)

Power requirements  100-240 V (£10%; 50/60 Hz)

Power consumption 100 VA (max.)

Operating temperature ~ +10°C to 32.5°C (50°F to 91'F)

Humidity 30% to 80% non-condensing

781-271-1200 Ext. 282 Fax: 781-275-8431 Toll-free: 888-CAM-WAVE Ext. 282

E-mail: altemans@cambridgeheart.com
www.cambridgeheart.com
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MICROVOLT T-WAVE ALTERNANS™

What is a MTWA Test?

A non-invasive test to identify patients at risk of life threatening heart rhythm
disturbances that can lead to sudden cardiac death.

Why do MTWA testing?

The presence of Microvolt T-Wave Alternans as measured by the Analytic Spectral
Method of the [Heartwave System] in patients with known, suspected or at risk of
ventricular tachyarrhythmia predicts increased risk of a cardiac event (ventricular
tachyarrhythmia or sudden death)’.

Who should I test?

Post MI, CHF, EF <40%, Syncope, Non-Ischemic Cardiomyopathy, Family History

Where do I do MTVA testing?

The MTWA Test can be performed in any clinical setting where increasing the heart rate
is possible. E.g. Stress Lab, Cardiac Rehab, EP Lab, Pacemaker Clinics.

What equipment do I need to perform the MTWA Test?

The Heartwave™ System and disposable MicroV Alternans™ Sensors.
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MICROVOLT T-WAVE ALTERNANS™

CLINICAL APPLICATIONS

® History Indicating Increased Risk of Sustained Ventricular
Arrhythmias

Syncope

Presyncope

Palpitations

Non-Sustained VT

Family History

VT or VF Associated with Transient or Reversible Cause

®  Left Ventricular Dysfunction

Heart Failure

Cardiomyopathy (Ischemic or Non-Ischemic)
Ejection Fraction<0,40

®  Prior Myocardial Infarction (Post 30 days)

® Patients Undergoing Electrophysiology Study
— Additional endpoint for patients undergoing programmed
ventricular stimulation
—  Evaluate risk of vetricular arrhythmias in SVT patients with
structural heart disease

karmed
P ——



MADIT II and the Negative Predictive Value of
Microvolt T-Wave Alternans Testing

®  The Bloomfield study presented at the 2003 American College of Cardiology
meeting reported on a MADIT II subgroup of 164 patients enrolled within his larger
CHEF study. In this subgroup of patients none of the MTWA negative died during the
follow-up period suggesting that MADIT II patients who test MTWA negative may not
benefit from an ICD, and that the remaining non-negative MADIT II patients may
obtain an increased mortality benefit from ICD therapy.

® The Klingenheben CHF study demonstrated that patients with CHF (mean EF of
28%) tested negative for MTWA had no events in the 24-month follow up = 100%

sensitivity
® The combined Gold multi-center and Klingenheben CHF studies demonstrated that

no MTWA negative patients that met MADIT II criteria with an EF< 30% had an

event in the 14-month follow up.
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Microvolt T Wave Alternans ( MTWA )/T dalgasi degisim testi

MTWA testi ani kalp 6liimleri ve 6ldiiriicii aritmiler konusunda yol gésteren non
invaziv /girisimsel olmayan bir teshis yontemidir ve poliklinik sartlarinda
uygulanabilir.

Ventrikiiler aritmi sonucunda gelisen ani kalp 6liimleri kardiak hastalar i¢in
korkulu bir riiya oldugu kadar son giinlerde saghikli sayilan hatta sporcu
kimselerde de medyada da sikga soz edildigi gibi azzimsanmayacak derecededir.
Bu nedenle aritmi teshisi ve tedavisinde uygulamlan yontemler siirekli olarak
gelistirilmektedir. Bu test sayesinde aritmi nedeni ile olabilecek &liimlerden,
risk belirlenmesi yapilarak hastay1 koruma altina almak miimkiin olacaktir.

MTWA testi kimlere uygulanmali:
e 1-Bilinen ya da siipheli kardiak aritmilerin degerlendirilmesinde

Senkop, presenkop

Non sustained VT, stk VEA

Ailesinde ani kalp 6liimii hikayesi bulunan kisiler

Uzun QT sendromu ,hipertrofik kardiyomiyopati gibi ani kalp 6liimiine
yol agabilecek predispozan faktorleri tagiyanlar

e Koroner kalp hastalig:

e 2-Sol ventrikiil fonksiyon bozuklugu olan hastalar
e kalp yetersizligi

¢ kardiyomiyopati ( iskemik veya noniskemik )

e EF < %40

e 3-Miyokard enfarktiisii gecirmis tiim hastalar ( {izerinden en az 4-6 hafta
gecmis olacak )

e 4-Sporcular

MTWA testinin avantajlari

Test sensor ad1 verilen yedi adet 6zel elektrod ve alti adet normal elektrod
kullamlarak efor testi yiiriime bandi yardim ile uygulamir. Hastanin nabzi
sirastyla 90-110-120 /dk’a ulagtiginda test toplam yaklasik olarak 4 dakika kadar
siirer. Non invaziv olmasi, hastay1 yormamast, ¢ok kisa siirmesi avantajlidir.
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Bu test neticesinde elde edilen veriler hastanin klinik durumu ile beraber
degerlendirilerek tedavisini planlamakta yardimci olmak {izere kontrolii altinda
oldugu hekime iletilir.

Ayrica FDA onay1 almig, agrisiz ve non invaziv olan bu test kalp damar
hastaliklarin1 taramaya yonelik diger testlerden farkli olarak 6liimciil aritmileri
tarayarak kardiyolojik degerlendirmeyi tamamlar, ani Oliime yol agabilecek
aritmileri EKG’deki atimlan tek tek inceleyerek T dalgasindaki degisimi olger.
Bu test ile benzer degerlendirmeyi yapan ancak invaziv olan elektrofizyolojik
caligmalar ile belli durumlarda benzer sonuglarin ortaya konuldugu bir gok
caligma ile de gosterilmistir. Ayrica bu ¢aligmalarda alinan sonuglara bakilarak
aym konu ile ilgili diger non invaziv testlerden, MTWA testinin verdigi netice
0n gorii agisindan daha anlamli ¢ikmusgtir.

New England journal of medicinede yayinlanan bir ¢aligmada ( 1994:330;235-
241) Ani kalp oliimlerinde MTWA’nin 6n gérme degeri invaziv bir test olan
elektrofizyolojik incelemeyle karsilagtirilmigtir.. Yiiksek risk tagiyan 66 hasta 20
aylik bir takibe alinmigtir. MTWA testi + ¢gikan % 81 hastada aritmi nedeni ile
ani 6liim ortaya ¢ikmistir. Bu sonuglar aym1 zamanda elektrofizyolojik inceleme
ile paralellik gostermistir.

337 kisilik ¢ok merkezli bir bagka ¢alismada MTWA + olan hastalar — olan
hastalara oranla 13,9 kez daha fazla 6ldiiriicii riski olan aritmi veya ani 6liim ile
kars: karsiya bulunmustur. Bu ¢aligma elektrofizyolojik inceleme ile MTWA
testni kargilastirmak iizere yapilmig ve sonuglar paralel olarak bulunmustur.
1300 den fazla hasta {izerinde yapilan 10 kadar ¢alismada da benzer sekilde
elektrofizyolojik inceleme ile MTWA sonuglar1 benzerlik gostermistir.
Asagidaki tablolarda bunlarin bazi1 6rneklerini gérmekteyiz.

karmed
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MGH/MIT Clinical Study

83 consecutive patients referred to EP lab at MGH
Alternans vs EP and arrhythmia-free survival
Alternans measured during atrial pacing

Patient Characteristics:
— Age (years)
— Indication for Study
» Cardiac Arrest
* Sustained Ventricular Tachycardia
* Syncope
» Supraventricular Arrhythmias
» Other
— Heart Disease
= Coronary Artery Disease
= Dilated Cardi
» Mitral Valve Prolapse : Rosenbaum, Jackson, Smith,

- P T T Ty P Garan, Ruskin, Cohen. NEJM
. 3 o3 . . sease 3 .
No Organic Heart Disease B

Electrical Alternans Versus Electrophysiologic Testin

LVEF (%)

MI (%)
m B

ST Alternans

Ratio S -

T Alternans
Ratio
0 | | [ |

Rosenbaum et al., New England
- + +
. gIF-,lD . EED +EED Journal of Medicine, 330, 235-241,

1994,

SHD: Structural Heart Disease




MGH / MIT Results

Arrhythmia Free Survival
Alternans Test EP Study

Negative Negative

2]
=]

[=2)
o

Positive | Positive

~
(=]

N
o

Arrhythmia-free Survival (%)

8 12 16 20 8 12 16 20
Months Months

Rosenbaum, Jackson, Smi . Ruskin and
Cohen N Engl J Med 1994; 241

Frankfurt ICD Study

95 consecutive patients receiving ICD’s
Risk stratification prior to implant:
’ . EPS, LVEF, BRS, SAECG. HRV, QT Dispersion, QTVI, Mcan RR,

60+10
36+14
— Index Arrhythmia

+  Ventricular Fibrillation 40%

+  VI/VF

¢ VT

+  Nonsustained VT with Svncope

S5C

*  Coronary Artery Disease

+  Dilated Cardiomyopathy

* Other Hohnloser, Klingenheben, Li, Zabel,

+  None Peetermans, and Cohen. JCE 1298 9:
1258-1268.




Frankfurt ICD Study Results

Alternans Test EP Study

P<0.006 P<0.23

Event Free Survival
Event Free Survival

8 10 12 14
Months Months

Relative Risk 2.5 Relative Risk 1.0
41 first appropriate ICD firings (34 for VT, 7 for VF)
TWA (relative risk 2.5, p < 0.006) and LVEF (relative risk 1.4, p <
0.04) were the only statistically significant univariate predictors of
appropriate ICD firing during follow-up.
Cox regression analysis revealed that TWA was the only statistically
significant independent predictor of appropriate ICD firing.

Multi-Center Regulatory Study
337 patients referred for EP study, 9 US Centers
Endpoints: Ventricular tachyarrhythmic events(VTE), VTE plus
Total Mortality

1

Patient Characteristics

> Arres
ed Ventricular Tachycardia

Other
Heart Diseas

Gold MR, et al. JACC
2000: 36, 2247-53.




Multi-Center Regulatory Study

Prediction of VT/VF, ICD Firing and Total Mortality

Alternans Test EP Study
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Microvolt T dalga Alternans: ( degisimi ) Testi Hasta
bilgilendirme formu

Microvolt T Dalga Alternans1 ( MTWA ) Testi Nedir?

Kalp ile ilgili ani 6liimlere yol acabilecek aritmilerin dnceden saptanip
belirlenmesini saglayan non invaziv bir teshis yontemidir.

MTWA Testi Neden Gereklidir?

Kalp hastaliklarina bagh 6liim iilkemizde 6nde gelen 6liim sebebidir.
Bunlar i¢inde ani kardiyak oOliim onemli bir yer tutmaktadir. Kalp
kaynakl1 ani &liimler giiniimiizde giiniimiizde organik kalp hastalig1 olan
kisilerde hatta saglikli sayilan sporcu kimselerde Onemli bir risk
olusturmaktadir. MTWA testi sayesinde bu risk onceden belirlenerek
Onlem almak miimkiindiir.

Ne Tiir Bir Hazirhk Gereklidir?

Bu testin uygulanabilmesi i¢in kalp hizinin birka¢ dakika i¢in 6nceden
belirlenen bir hiza ulagtirilmas: gerekir. Bu nedenle yaygin olarak
kullanimda olan efor testi siklikla kullanilmaktadir. Uygulama &ncesi
efor testine benzer basit bir hazirlik yeterli olmaktadir.

Test olmadan 6nce a¢ olmak gerekmez az da olsa efor yapilacag: icin
¢ok dolu mide ile yapmak uygun olmayabilir.Eger tedavinin etkinligi
aragtirllmiyorsa hastanin antiaritmik ilaglarin1 ( betabloker, cordarone,
digoxin vb. ) iki giin 6nceden kesmesi Onerilir.

Test Nasil Uygulanmaktadir?

MTWA testi i¢in bir hemsire sizi efor testine girer gibi hazirlar ve tiim |

uygulama kisa siirede tamamlanir. Bu konuda uzmanlagsmis hemsire
g0gsiin 0n ve arkasinda gesitli noktalara 6zel elektrodlar yerlestirecektir.
Bu elektrodlar sayesinde T dalgasindaki patolojik degisimler kayit edilir.

karmed
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Kalp hizim belirli bir seviyeye yiikseltebilmek amaciyla efor bandinda
yiiriitiiliirstiniiz. Kalbinizdeki elektriki dalgalanmalar mikrovolt T dalga
alternans cihaz1 vasitasi ile istirahat, efor ve efor sonrasi dénemlerde
siirekli olarak kayit edilecektir.

Edinilen bilgiler test sonrasinda uzman hekimler tarafindan
degerlendirilmektedir.

MTWA testi agrisizdir.
Mikrovolt T Dalga Alternansi Nedir?

T dalga degisimi bir kisim hastalarin elektrolarinda T dalgasindaki
vurudan vuruya ortaya ¢ikabilen degisimlerdir. Bu degisimler anormal
kalp wvurularn olarak elektroya yansidiklarinda hayati tehtid edici
ventrikiiler aritmilere yol agar. Ancak maalesef rutin elektrokardiografik
kontrollerde T dalgasindaki bu degisimleri tespit etmek miimkiin
olmamaktadir. T dalgasi alternans testi degisimleri mikrovolt ( bir voltun
milyonda biri ) seviyesinde tespit eder.

Bu test neticesinde elde edilen veriler klinik durumunuzla birlikte
degerlendirilmek tlizere  kontrolii altinda bulundugunuz hekime
tedavinizi planlamada ¢ok yardimci olacaktir.

karmed
—
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Genglerde ani 6liim ‘geliyorum’ diyor

Genclerde artan ani 6liim vakalarninin bilinenin aksine oldukga net
belirtilerinin oldugu ortaya ¢ikti. Carpinti, cabuk yorulma, dudaklarda ve
ciltte morarma, nefes darhd ile gégiis agnsi ceken gengler risk grubunu
olusturuyor.

Gukurova Universitesi Tip Fakilltesi Kardiyoloji Anabilim Dal Ogretim Uyesi Yrd. Dog. Dr.
Mehmet Kanadasi, hastalik belirtilerinin baslamasinda hemen sonraki 1 saat iginde kalpte
olusan bozukluga bagh gelisen ‘ani 8lim’ konusunda &zellikle genclerin duyarh olmasi
gerektigini belirtti. ABD'de yilda yaklagik 400 bin ‘ani 6lim’ vakasi rapor edildigini vurgulayan
Kanadas!, ‘Dogustan kalp kapaklan, odaciklan ve kasiyla ilgili hastaliklar, koroner damarlarin
dogal olmayan seyri ve ritim diizensizlikleri, cocuklar ve genglerde gériilen en énemli ani 6lim
nedenleridir' dedi.

Kalp krizi 14 yasinda oldiirdi
Recep ISTEK (DHA)

28.05.2004

KAYSERI'nin Melikgazi ligesi'ndeki Hayriye Dabanoglu likégretim Okulu 8'inci sinif 6grencisi
Sukriye Ozcan (14), aksam ders ¢alismak tizere hem komsusu hem de sinif arkadagi Bigra
Uzun'un evine gitti. Kahvesini icerken aniden yere yigilan Siikriye, hemen hastaneye kaldirild.
Acil serviste yapilan tim miidahalelere ragmen kurtarilamayan Siikriye, hayatini kaybetti.
Yapilan otopside kalp krizinden 6ldiigi: saptanan Siikriye gézyaslar arasinda topraga verildi.

10:40

24 yasindaki futbolcu sahada kalp krizi gecirip éldii...

Diinya, haziran ayinda sahada kalp krizi gegirerek dlen
Kamerunlu Foe'nin ardindan simdi de Macar oyuncu Feher
i¢in agliyor.

Portekiz'in Benfica takiminda oynayan Macar Miklos
Feher, magin uzatma dakikalarinda gérdiigii sar kartin
ardindan kalp krizi gegirerek yere yigildi. Bir saniye dnce
giilimseyen 24 yasindaki oyuncu, nce sahada daha sonra da
hastanede yapilan tiim miidahalelere karsin kurtarilamadi.

Feher'in durumu kargisinda perigan olan takim arkadaglari,
rakip takim oyuncular ve teknik adamlar sahay1 gozyaslari ile
terketti.

* Sahada 6liimiin goriintiileri...

Calim ustasi Azrail!

Kalp ve damar hekimleri, sporculardaki 6liim riskinin yiizde
100 ortadan kalkmasinin olanaksiz oldugunu savundular,
sezon dncesi kontrollerde de sorunlarin tespitinin
zorlugundan séz ettiler

AYSE YESIN

Kamerunlu Foe'nin 6limindn Gzerinden bir
yil gegmeden, bu kez Benfica'nin Macar
golcist Miklos Feher'in saha iginde yasama
veda etmesi, dayaniklilik ve yiiksek efor
gerektiren futbol bransinda yeterli saglik
kontroll yapilip yapilmadigi tartismasini da
gindeme getirdi. 24 yasindaki geng
futbolcunun 6lim nedeninin yapilacak otopsi
sonunda acgiklanmasi beklenirken, Tirkiye'de
kalp ve damar alaninda uzmanlasmis profesor ve spor hekimleri
olay: soyle dederlendirdi:




e Milliyet conr ST
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Son dakika golii kalpten gétiirdil

Belarus'ta gegtigimiz pazar gin oynanan lig maginin son dakikasinda gelen gol,
teknik direktdrin kalpten dlimine neden oldu.

~ tespit ediyor, Check-
| up sirasinda Elvan'in
 keyifli oldugu gozle-
nirken testler sonrasi

Elvan konfrolden gesti

Gnya rekortmeni atletimiz Elvan

Abelegesse, din Florance

Nightingale hastanesinde ani
kalp dlimleri ve dldaricd aritmiler
konusunda MTWA T dalgas: degisim
testinden gecti. Milli atletimize testi
uygulayan Kardiyolog Dr. Demet
Erciyes, test sonuglarinin olumiu
ciktigini belirterek, “Geng insanlarda
ve sporcularda ani dlimlerin nedeni
ritm bozukluklarina bagh olabiliyor. Biz
Elvan'da boyle boyle bir risk
olmadigini bu dénem igin
agiklayabiliyoruz” dedi.

Ufuk TUNCAELLI
oo &

Basketbol sahasinda yagamin yitirdi!..

Bursa Atatiirk Spor Salonu'nda oynanan
basketbol kargilagmasinda fenalagan Bursa Sosyal
Hizmetler Cocuk Esirgeme Kurumu (SHCEK)
Basketbol Takimi oyuncusu 20 yasindaki geng,
hayatini kaybetti.

SHCEK Kuliibi Bagkani Mustafa Bagtirk, AA
muhabirine yaptigi aciklamada, takimlarinda forma
giyen Onur Yaldizipek'in (20), Orhangazi
Belediyespor ile diin aksam oynadiklan Biyiik
Erkekler Basketbol Bursa Ligi 2. devre
kargilagmasinin ikinci yanisinda, topsuz alanda
aniden yere yigildidini sdyledi.

Salonda bulunan saglik gorevlilerinin ilk
midahaleyi yaptigini, geng oyuncunun nefes
almakta zorlandigi beliflenince "112 Acil Servis"
ekiplerinin cagnldigini belirten Basgtiirk,
"Oyuncumuz, yapilan tim midahalelere ragmen
yolda hayatini kaybetti. Onur, arkadaslan tarafindan
ok sevilen biriydi. Hepimiz gok Gzginiz" dedi.

ONUR \'\l.hl-l'/,lPF.‘.(

Elvan'in kalbi
SAPASAGLAM

D iinya rekortmeni atletimiz Elvan Abeyle-
gesse, T Dalgasi defisim testinin Tiirki-
ve'de uygulandid ik kisi oldu. Bu test, kalp kni-
zinden farkh olarak ritm bozuklugu nedenivle
ani kalp durmas: sonucu Olitmlere yol agan ra-
hatsizh tespit edivor. Check-up sirasinda El-
van'm kevifli oldugu gozlenirken testler son-
rasi basanh atletimizin hichir rahatsiziimin

olmadi aciklandi. @ BAHADIR BEYARSLAN




Genglerde artan ani 6liim vakalannin bilinenin aksine
oldukca net belirtilerinin oldugu ortaya gikti. Carpinti,
¢abuk yorulma, dudaklarda ve ciltte morarma, nefes
darligi ile gégiis agrisi ceken gengler risk grubunu
olusgturuyor.

Gukurova Universitesi Tip Fakiiltesi Kardiyoloji Anabilim
Dali Ogretim Uyesi Yrd. Dog. Dr. Mehmet Kanadasi,
hastalik belirtilerinin baglamasinda hemen sonraki 1 saat
icinde kalpte olusan bozukluga bagh gelisen ‘ani 8lum’
konusunda 6zellikle genclerin duyarl olmasi gerektigini
belirtti. ABD'de vilda vaklasik 400 bin ‘ani 6liim’ vakasi

Gengler! Ani 6liim belirtilerine dikkat

Genglerin, son yillarda sik gériilen ani dliimlerin dniine gecmek icin
carpints, nefes darhi ile gégiis agrisi gibi belirtiler konusunda
duyarli olmalan gerekiyor

Diizensiz beslenme

CUKUROVA Universitesi Tip Fakiiltesi 6§retim iyesi Yrd. Doc. Dr.
Mehmet Kanadasi, "Diizensiz ve saghksiz beslenme ile spor yapiimamasi,
ani élime yol acan nedenleri tetikliyor. Sigara kullanimi, fastfood ad
verilen doymusg yag agisindan zengin besinlerle beslenme kltiirl ve
sismanlik, genglerde kalp - damar tikanikigi gériime siklidinda artisa
neden oluyor” dedi.

Ihmale gelmez

GENGCLERI, bu belirtileri gdrdiigiinde ihmalkér davranmamalan
konusunda uyaran Kanadas), sbyle devam etti: "Diinya genelindeki
arastirmalarda da hastalik belirtilerinin baslamasindan sonraki ilk saatler
dikkate alindiginda, tiim dogal dlimlerin ylizde 12'sinin ani oldugu, yizde
88'inin kalp, geriye kalanin ise beyin ve solunum sistemi hastaliklarina
badh oldugu tespit ediliyor.”

Kugku bile olsa...

ANNE ve babalarin, belirtiler konusunda kusku duyduklannda
Gocuklarini doktora gétiirmesinin dnemli olduguna dikkat geken Kanadasg!,
"Dodustan kalp kapaklari, odaciklan ve kasiyla ilgili hastaliklar, koroner
damarlarin dogal olmayan seyri ve ritim dizensizlikleri, gocuklar ve
genglerde gorilen en énemli ani 6liim nedenleridir" diye konustu.

Mehmet Sabanci kalbine yenik diistii

o . Sabanci Ailesi henliz Sakip Sabanci'nin vefatinin

e 4 | sokunu atlatamamigken yeni bir gokla sarsild.

- { Merhum Haci Sabanci'nin oglu Mehmet Sabanci,

Londra'da gegirdigi kalp krizi sonucu 41 yasinda
hayatini kaybetti. 2001 yilinda Holding'teki
gbrevlerinden ayrilan Mehmet Sabanci, en
blyuk hobisi olan otomobillerle ilgileniyor,

11:20 28 Ekim 2004 / Persembe

Sahada 6liim!.. Brezilyal futbolcu kalp krizi gegirdi...

Brezilya Birinci Futbol Ligi takimlarindan Sac Caetano'nun defans oyuncusu Paulo
Sergio de Oliveira Silva, mag sirasinda yagama veda etti.

Diin akgam yapilan Sao Caetano-Sao Paulo birinci lig maginin 2. yarisinda, -
Sergio'nun kalp krizi gegirerek oldugu yere yigiimasinin ardindan mag iptal edildi.

Saglik ekiplerinin acil miidahalede bulunmasinin ardindan hastaneye kaldirilan 30
yagindaki futbolcunun, tim midahalelere ragmen kurtarilamadigi agiklandi. Sergio'nun
30. yaggiinini 8 giin énce kutladid belirtildi.

e yandan, futbolda "canhi yayinda 6lim" érneklerinden biri daha gergeklesmis
oldu.

Gegen yil Kamerun-Fransa Konfederasyon Kupasi maginda dlen Kameruniu Marc-
Vivien Foe ve bu yil ocak ayinda Portekiz Birinci Ligi'nde Benfica-Vitoria Guimaraes
arasindaki miicadelede yagamini yitiren Macar futbolcu Miklos Fehrer'in ardindan,
Silva'nin 8lamanan de canli yayin sirasinda televizyon ekranlarina yansimasi derin
(zlnta yaratti.

Gengler! Ani dliim belirtilerine dikkat

Genglerin, son yillarda sik gériilen ani éliimlerin éniine
gecmek icin carpinti, nefes darhg ile gogiis agrisi gibi
belirtiler konusunda duyarh olmalar gerekiyor

Diizensiz beslenme

CUKUROVA Universitesi Tip Fakiltesi 6gretim Gyesi Yrd. Dog. Dr.
Mehmet Kanadas, "Diizensiz ve sadliksiz beslenme ile spor
yapilmamasi, ani 6lime yol agan nedenleri tetikliyor. Sigara
kullammi, fastfood ad verilen doymus yag agisindan zengin
besinlerle beslenme kiiltlr( ve sismanlik, genglerde kalp - damar
tikanikligi gériilme siklidinda artisa neden oluyor” dedi.

ihmale gelmez

GENGLERI, bu belirtileri gérdiigtinde ihmalkar davranmamalari
konusunda uyaran Kanadasi, soyle devam etti: "Dlinya genelindeki
arastirmalarda da hastalik belirtilerinin baglamasindan sonraki ilk
saatler dikkate alindiginda, tim dogal élimlerin ylizde 12'sinin ani
oldudu, yiizde 88'inin kalp, geriye kalanin ise beyin ve solunum
sistemi hastaliklarina bagh oldugu tespit ediliyor."

Kusku bile olsa...

ANNE ve babalarin, belirtiler konusunda kusku duyduklarinda
cocuklarim doktora gétlirmesinin 6nemli olduguna dikkat ceken
Kanadagi, "Dogugtan kalp kapaklar, odaciklari ve kasiyla ilgili
hastaliklar, koroner damarlarin dogal olmayan seyri ve ritim
diizensizlikleri, gocuklar ve genglerde gériilen en 6nemli ani 6liim
nedenleridir" diye konustu.

Kacan ucak kalbinden vurdu!

Dr. Haldun Direskeneli, binecegi ucagi kacirmasina dayanamadi,
iiziildii ve gecirdigi kalp krizi sonucu yasamin yitirdi

ABD'nin uzay aragtirmalan kurumu NASA'ya proje treten 'Analytical
Mechanics Associates Inc.' isimli bir sirkette galisan Dr. Haldun Direskeneli
(47), 9 Nisan'da Virginia Havaalani'ndan baska bir kente gitmek tizere
rezervasyon yaptirdigi ucadi kacininca Gzintlden kalp krizi gegirerek 6ldi.

En son, yeni nesil uzay mekiklerinin farkl prototiplerinin test
edilmelerini sagdlayan programiar zerinde calistigi bildirilen Direskeneli'nin
cenazesi, ABD'de yapilan térenin ardindan diin agabeyi Haluk ve kardesi
Taner Direskeneli tarafindan Istanbul'a getirildi.
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Ani kriz genc
yasta oldurtliyor

GECTIGIMIZ ay, yaslari 13 ile 17 arasinda
degisen dort 6grencinin kalp krizi sonucu haya-
tin1 kaybetmesinin ardindan, 1zmir Biyiiksehir
Belediye Baskami Ahmet Piristina’nin da heniiz
52 yasindayken kalp krizi sonucu hayanm kay-
betmesi, dikkatleri bir kez glaha ani kalp 6liim-
lerine gevirdi.

GENC YASTA DAHA TEHLIKELI

EGE Universitesi Tip Fakiiltesi Kalp Damar
Cerrahisi Anabilim Dah Baskam Prof. Dr. Isa
Durmaz, Piristina’nin kaybmdan dolay1 duydu-
gu biyik iiziintiyi
dile getirerek, “Kes-
ke bu elim olay sira-
sinda hastanede ol-
saydi, dondiiriilebi-
lirdi. Kalp krizi, geng

etmek, belki de ayakkabisent yeniden
baglamak istemisti. Aria herkes 52
yagmdaki maraton kogucusu Fixx'e
daha sonra ne olduguny biliyor:

Oracikta kalp krizi gegirir ve dliir,

Diizenli spor yapiyor,
kosuyor ya da agirhk
kaldirtyorsunuz, sigara
ve icki icmiyorsunuz,

kolesterol ya da bilinen
kalp sorununuz da yok.
Ama yine de DIKKAT!

egzersiz sirasinda

OLEBILIRSINIi

Z

Sporcu, sanatci pek cok kayip verdik
Ani kalp krizi genc-yash
demeden olduruyor

8 yilda 14 futbolcu dldii

| Kamerun Milli Takimi futbolcusu Marc Vivien
Foe- 28 yasinda hayatim kaybetti. (2003)

W Benfica Takimiayuncusu Macar Miklos Feher-
24 yasinda hayatini kaybetti. (2004}

M Turkiye Sutopu Milli Takimi oyuncusu- Caner
Erdogru dldogonde, 25 yasindaydi.

M Ingiliz liginde Franck Sarrabayrouse ve William
Disciullo- Ayni giin kalp krizi gecirerek &ldiler, (1996)

B Rumen Astra Ploiesti takimindan Stefan Vrabiori,
rakibiyle carpistiktan sonra kalp krizi gecirerek sldi

W Dinamo Bukres ten Catalin Haldan (2000),
Ingilizler'in orta hakemi Mike North (2001), Kibris Rum
Kesimi'nde Michel Michel (2002), Makedon Stefan
Toleski (2002)..

B Onceki gin Portekiz'in Benfica Genc Takimi'nda
oynayan 18 yagndaki Bruno Baio, kalp krizi sonucu
hayatini kaybetti.

W Kemal Sunal, Sedat Kamaz, Cem Sabanci, buz
pateni sampiyonu Rus Sergei Grinkow, Ahmet Kaya ve
daha niceleri...

Ani 6limun
ilk belirtileri
aragtirmalar kalp krizi gecirerek
Jisilerin oliamlerinden birka hafta
ce bazi rahatsizliklardan sikayet ettikle-
ini giisteriyor:

wDiizensiz kalp atigt

wGogis ya da mide agnst

W STt agnst

# Bas donmesi kalp krizi belirtisi olabilir.

»35 - 40 yasindan sonra squash gibi
nabzin ve tansiyonun yikseldigi tempolu
sporlara dikkat etmek gerekir. Nabiz
normalde 80 ise ve uzun siire 180
seviyelerinde olursa kalbiniz yorulur. Bir
de buna kolesterol, sigara tiketimi ve
damar sisternindeki rahatsizliklar
eklenince kalp krizi riski artiyor.

wYarilys gibi orta agiriikta egzersizler Caner Erdogru
kalbi giiclendirirken uzun mesafe kosma,
rekabete dayali sporlarda harcanan efor -
yilkseldikce, kalp iin alarm zilleri bagmna geldi?
calmaya basliyor. o
: i 2000 yilinin Aralik ayinda MOS Kuafér'in
wldeali haftada 3 - 4 kez, 30 - 45 dakika ortaklarindan Sedat Kamaz, Belgrad Ormani‘nda
siireyle yapilan aerobik hareketlerdir. kosarken gegirdiii kalp krizi sonucunda ldcl. 43
yasinda 6len Kamaz diizenli olarak spor
yapiyordu ve basanili bir ralliciydi.
o Gl 25 yasindaki sutopcu Caner Erdogru, 2003 yilinin
50 y&g ustu 19]_[]_ Ocak ayinda mactan gikip evine gittikten sonra
: i kalp krizi gecirerek yasamin yitirdi.
I']_Sk daha Yuksek Portekiz'in Benfica takiminda oynayan 24
yagindaki Macar futbolcu Miklos Feher
ek saboulserith Thpd eagtr kisa bir siire bnce sahada kalp l_(riz_i
2 R gegirerek yasamini yitirdi,
?'apdan }oplam 183 milyon giri - Gegen yaz oynanan Konfederasyon Kupasi'nda
in 71'inin ani climle sonuclandigins or- da Kamerunlu Marc-Vivien Foe,
koymus. Ancak dlen kisilerin hang tem- 28 yaginda sahada oldi,
ve son olarak hangi egzersizi yaptiklan
saptanamadsg icin bu verilerden hicbir kesin g
soni plardarsames Vie de ki Ging veri Sedat Kamaz
elde edilmig: Spor salonlarina devam eden

Giyelerin ortalama yagi 32. Salonda dlen 71 ki-
sinin yas ortalamast ise 53. Olenlerin ortala-
ma olarak ayda iki kez salona geldikleri de el-
de edilen veriler arasinda. Belki salon diginda
da egrersiz yapyorlardi ancak bu da hicbir
zaman saptanamads. Ancak uzmanlara gore,
eger disanda da egzersize devam etselerdi bu-
gin gogu hayata il
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