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,, 1 he clock starts ticking before
diabetes 1s diagnosed.*
SM Haffner

Diabetes and Atherosclerosis
develop in parallel.




The seven-year
incidence of
MI (fatal and
nonfatal) was
compared
between 1373
non-diabetic
subjects and
1059 diabetic
subjects, all
from a Finnish
population-
based study.

Diabetes as a Risk Equivalent of CAD

7-year incidence of Ml (%)
50

No Mi Mi No Mi Mi

Nondiabetic (n =1,373) I Diabetic (n = 1,059)

Haffner , et al.N Engl J Med. 1998;339:229 —34



e 27O UEAAOV .....

— ... H B¢gpaTtreia Tou cakyxapwodn diapntn a
QTTOTEAEI AVTIKEIMEVO TWV KAPOIOAOYWV .......

..QVWVUHOG KapdIoAOyog



Diabetes

Characteristics

Type 1
Insulin-dependent

Type 2
Non insulin-dependent

Another name

Proportion of all diabetics

Age at onset

Development of disease

Family history
Insulin required
Pancreatic insulin
Ketoacidosis

Body fatness

Juvenile-onset
~10%

<20

Rapid

Uncommon
Always

None, or very little
Common

Normal/lean

Adult-onset

~90%

>40

Slow

Common

Common, but not always
Normal or higher

Rare

Generally obese




AppwaTol JE

AlaBATN TUTTOU 2
[Maxuoapkia
Y1épraon
AucAimidaipia

N~

E¢etalovral o€ NIKPOTEPES NAIKIEC ATTO TTAAIA

AKOUO KAl TO ACUUTITWHATIKA d1aBNTIKA ATOMA Eival
* YwnAou kivduvou yia Kapdlioayyeiaka vVoouarta

* MeyaAuUTepn voonpdtnta Kal BvntdéTNTa

H 1TpokANON yia Toug KAIVIKOUG 1aTPOUG €ival va dlaXwpeiocouv £€yKaipad TTolo!
at1rd Toug dIaBNTIKOUG Ba eu@avicouv OnUAvTIKr oTEPAvIAia vVOOO WOTE VA
wPeANBoUV atTd TNV PAPPAKEUTIKI ) TNV XEIPOUPYIKN BepaTreia




Mortality in Diabetes

Cause Type 1 (%) Type 2 (%)
Cardiovascular disease 15 58
Cerebrovascular disease 3 12
Nephropathy 55 3

Diabetic coma 4 1
Malignancy 0] 11
Infections 10 4

Others 13 11

L

The overall life expectancy in the diabetic person
IS reduced by 25%

Joslin’s Diabetes Mellitus, 12t edn, 1998:209-54




2TEQaviaia vooog

< O AloBATNG ouvodeleTal atréd 2-4 @OPES augnuévo KivOuvo uQAVIONS OTTOPPOKTIKIAG
oTEQAVIaiag vooou

“ H ammo@pakTiKA oTe@aviaia vooog cival acuutrtwuatiki o€ 10 — 20 % Ttwv diapnTiKwyv
APPWOTWV

% 2€ appwaoToug pe yvwoTh 2N kai diaBATN n BvnTdéTnTa TTPOCEYYIlEl TO

/

% 45% oTta 7 xpovia Kai To

/

% 75% oTta 10 xpovia

“» MNepitrou 50% TWV dIABNTIKWY APpPWOTWYV TTEBaivouv o€ 5 xpovia ueTda atrdé EM
TTO00O0TO OITTAGCIO TWV [N d1IaBNTIKWV.

eScand Cardiovasc J 1999;33:166 —170
«Circulation 2000;102: 1014-1019

«J Am Coll Cardiol 2000; 36:1097—-1103
eDiabetes Care 1998;21:69 —75

eDiabet Med 1998;15:308 —314



Av kai n BvnrotnTa NG 2N PEIWVETAI OTOV YEVIKO TTANBUOUO
....... oToug dIaBNTIKOUG ATTOTEAEI TNV Kupia aitia BavAaTou

AI0TI uTTdp)OoUV TTPORAAMATA OTNV TTPOANWYN KAl TNV dIAYVWOT TNG ETTEION
1) O diaNTNG atroTeAEi Evav aveEapTnTo TTAPAYOVTA KIVOUVOU KAPJIoTTaBEIwY

2) H €vapén tou diafrTn TTPOKOAEI ETTITTAOKEG TNG OTE@AVIAIOG VOOOU TrpiIv TEDEI
n didyvwaon Tou d1aBATN

3) Ta diafnTikG arouda dev avapEPOUV N Taparroviouvral yia Arurra evoxAnuara
aregaviaia¢ vooou
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* ACUNTTTWHAOTIKOUG
Mg yvwoTty 2N

— Alayvwon 2.N
— AI0CTPWHATWO KIVOUVOU
— MpoypaupaTIONOG APaCTNPIOTATWY



[TpOKANON- avixveuaon IoXAIMIOC

«  TpOT1TOI TTPOKANOEWG

TpOTTolI avixveuong I0XAIMiag

oY aIMiag
<. Aoknon 1. HK[ >
2. ®apuaka 2.  Imvenpoypdenua
*  AmupidapoAn 3.  YTepnyokapdioypapnua
 Adevoaoivn 4 PET

 lvoTpotra
3. Bnuarodotnon



Rationale for testing

1. Bayes's theorem of diagnostic probability states that the predictive value of
an abnormal exercise test will vary according to the probability of coronary
artery disease in the population under Study

2. Exercise testing is therefore usually performed in patients with an moderate
probablility of coronary artery disease, rather than in those with a very low
or high probability

Nz
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| = Cutoff criterion 2

. Disease

Mo disease




H xprnon tng Aokipyaciag Kétrwong otn diayvwon tng ZN e§apraral amd
1. Tnv €€amAwon (emImToAacuég) Tng vooou otov TTAnNBucuo6
2. O1 KupIOTEPOI TTAPAYOVTEG AVAAUONG ATTOTEAOUV

 H 1rpiv a11d TO TECT CUXVOTNTA TG VOOOU

* H euvaiobnoia kai n €10IKOTNTA TOU TEOT

* H mTpoyvwaoTiKr agia Tou TEOT

 Ta HKIka kpirripia Tou BeTIKOU TEOT



H Aokipyacia KOtTwong XpnoiIdeUEl oTnv agioAdynon

PuoikAc katdoTaong

KaBopiouo TNG AEITOUPYIKNG IKAVOTNTAG

Alayvwaon TnS Kapdlakng vooou

KaBopioel TNV TTpoyvwon yvwoTNS Kapdiakn ¢ vVOoou,
KaBopiouod mTpoypAupatoc doknong

Odnyo yia TV atTokatdoTaon KapdloTTadwyv.

Primary Care 28:29-53, 2001



HKI ki Aokipyagia Kotrwong

Aev uttapyouv odnyiec (evidence-based guidelines) yia Tov £€Aeyxo
QOUNTITWHOTIKWY S1aBNTIKWYV appwoTwyV HE ZN

Mia atro €mIAOYEG yia TNV dIAyvwaon Kal TNV KTipNon Kivouvou yia 2N €ival Kai n
Aokipacia KOtTwong, TG o1roiag n d1ayvwaoTIKA Kal TTPOYVWOTIKA agia EXE
MEAETNOEI EKTEVWOG

H HKI 'k} Aokipyacia KOtrwong ival pia agioTrioTn Kol EUPEWGS XPNOIMOTTOIOUHEVN
MEBODOC yIa TNV AgIOAOYNON apPWOTWYV augnuéEvou KIvouvou yia gpgavion ZN

O1 Froelicher et al kaBopioav 4 kupieg xpnoeic NG Aokipyaciag Kotrwonc.
1. diagnosis,
2. prognosis,

3. functional assessment, and
4. therapeutic prescription.

2 Froelicher et al Exercise and the Heart. WB Saunders, 2000



ADA Guidelines 1998

Indications for Cardiac Testing in Diabetic Patients

Testing for CAD is warranted in patients with the following:

1. Typical or atypical cardiac symptoms

2. Resting electrocardiogram suggestive of ischemia or infarction
3. Peripheral or carotid occlusive arterial disease

4. Sedentary lifestyle, age = 35 years, and plans to begin a vigorous exercise
program

5. Two or more of the risk factors listed below in addition to diabetes:

a. Total cholesterol =2 240 mg/dl, LDL cholesterol 2 160 mg/dl, or HDL
cholesterol < 35 mg/dl

b. Blood pressure > 140/90 mmHg

c. Smoking

d. Family history of premature CAD

e. Positive micro/macroalbuminuria test

Diabetes Care 1998: 21:1551-9



According to the American Diabetes Association (ADA)
and the American College of Cardiology (ACC),

exercise stress testing is recommended

in both symptomatic and asymptomatic patients with specific criteria
AuokoAia va ekTeAEoouv, OUuvnBEIC epyaaieg

ZAAn kaTta 1n dpaoTnPEIOTNTA,

AuoTIvola e EAAXIOTN KOTTWON,

EUkoAN kOTTWOoN, EAAEIPN DUVANEWV,

Auo@opia otov TPpAXNAO ] 0TV KATW CIaYyWwVa, TTOVO OTOUG WHOUG I YnAd oTn
paxn,

ko=

In addition, diabetic patients
with microalbuminuria and
patients > 35 years of age with evidence of autonomic neuropathy should
undergo exercise stress testing because these two markers have been
associated with a high risk of cardiovascular disease.

Diabetes Care 21:1551-1559, 1998



Indications for Exercise Testing In
Asymptomatic Persons without Known CAD

e Class I:
— None

e Class lla:

— Evaluation of asymptomatic persons with diabetes mellitus who
plan to start vigorous exercise (Level of Evidence = C)

e Class Ilb:

— Evaluation of persons with multiple risk factors as a guide to risk
reduction therapy (moderate Framingham risk score, strongly
positive family history of premature CAD, ? Calcium score)

— Evaluation of asymptomatic men > 45 yrs and women > 55 yrs

* Who plan to start vigorous exercise (especially if sedentary) or

* Who are involved in occupations in which impairment might impact
public safety, or

 Who are at high risk for CAD due to other diseases (PAD, Chronic
Renal Failure)




For asymptomatic patients, exercise stress testing may provide

» valuable prognostic information and

« assist in risk stratifying

men > 45 years of age who have risk factors.
The higher the number of risk factors, the higher the pretest probability.

Risk factors are strictly defined as the following:

1. hyperlipidemia (total cholesterol > 240 mg/dl),
2. hypertension (systolic blood pressure > 140 mmHg or diastolic blood

pressure = 90 mmHgQ),

smoking, and
history of myocardial infarction or sudden death in a first-degree relative < 60

years of age.

il

Cardiology 66:111-119, 1980



Katd yéoov 6po

‘Evag otoug 5 diafnTikoug Ba £xel un euaoioAoyikh Aokiyaoia Kotrwong

Kal évag otoug 15 Ba £xel peiova suprjuata



Agv ouvioTtaral TTAéov n dokipaoia KOTTwong wg £¢ETACN POUTIVAC OTOUG

O1aBNTIKOUG AppWOTOUG ME 2 ) TTEPICCOTEPOUG TTOPAYOVTES KIVOUVOU



ATOUIKN EKTIMNON KIVOUVOU

XaunAou Kivouvou:

—  ACUpTTITWHATIKOI AVOPEC < 45 Xp I YUVAIKEG < 55 XpoV JE Evav
TOUAQYIOTOV TTaPAyovTa KIVOUVOU

MeTpiou KivOuvou:

—  AQvOpeg > 45 ¥p N YUVAiKeG > 55 xp N AToNA UE >2 TTAPAYOVTEG
KIvOUvou

YynAou kKiduvou:

—  aTopa pE 2 1 eUupAUATA | CUUTITWHATA KOPOIOAYYEIOKNG VOOOU
N ATOUO PE YVWOTN KAPDIOAYYEIOKN, TIVEUHOVIKH N HETABOAIKA
vooo.(d1afNTN, dlatapaxeg BUPOEIdOUG, TTABNTEIG VEPPWV N
ATTATOC



H diayvwoTikh adia Tng Aokipaciag Kotrwong augaveral 6tav ocuvdudalovTal

1. OIKOoyeVEIQKO I0TOPIKO
2. 2ZUPTITWHOTO

3. YTIOKEiMEVOI TTAPAYOVTEC KIVOUVOU

2.UvOUACoVvTaC KAIVIKEC TTANPOPOPIEC UE TO OEQOUEVA TOU TECT TTETUXAIVOUUE

- 94% gvaioBnoia ka1 92% &101KOTNTA.

Chest 111:1742-1749, 1997




2T1oIxeia TTPORAewns TnG ZN TTPIV ATTO TO TECT

1. MeydaAn nAikia
2. AvOpIKO QUAO,

3. Kal n utrap¢n TUTTIKOU 1] ATUTTOU TTOVOU OTO OTHB0GC

O1 XapaKTAPEG TOU TTOVOU OTO OTNOOG eTnpealouv
TNV mTavoTnTa UTTAPENG TNG VOO OU

o Tummkr oTnBaxyn

* ATtUuTIn 0TNBAYXN

Mn otnBayxIkd¢ TTOVoC
* ArTtroucia TTovou

Kal va TpoBAEWouv TNV UTTapén ote@aviaiag vooou



2NMAVTIKO TTOO00TO dI1ABNTIKWY APPUWOTWY XWPEIGC CUPTITWHATA £XOUV
AVWHAAEG DOKINATIEG KOTTWOEWG

H ZN o€ d1aBnTIKOUG appwoTOUG Eival
* 2UXVA OIWTTNAN

* [1EpPICOOTEPO EKTETAPEVN UE ONMAVTIKEG OTEVWOEIG OTEPAVIAIWY
apTNPIWV

» Kal cuvodeuovTal atrd XEIPOTEPN TTPOYVWOTN CUYKPITIKA JE KN
dIaBNTIKOUC appPWOTOUG

» Xe1poTepn TPOYyvwon epgavifouv kai diaBnTIKoi ApPwaOTOl JE

OIWTTNAR 1IoXAIMia




H tTpayuaTtiki ouxvotnTa
ENPAVIONG CIWTTNARNG IOXAINIaG OTOUG d1aBNTIKOUG
APPWOTOUC TTAPAMNEVEI AYVWOTH

Y1rown@iol o1wTTNANG 1I0XaIdiag o€ OKIUATia KOTTWOEWC £ival ATOUA UE
1) I0TOPIKO ATTOQPPAKTIKAG VOOOU TTEPIPEPIKWY AYYEIWV N KAPpWTIOWV
2) MaABako Tpd1To (WG
3) nAikiag > 35 xpovwv

2.€ OO0UG OKOTTEUOUV VA apXioouVv TTPOYPAMNMA EVTATIKAG AOKNONG.

Eivali onuavTiké va kaBopioBei (AK) n évraon Tng doknong T1ou Oa
OUMMETAOXOUV




Physical Activity Intensity in MET

* Light Lessthan 3 MET

 Moderate 3—6 MET

* Vigorous Above 6 MET

CDC, 1996



MpoypauuaTICNOG ApaocTNPIOTATWY

Table 3. ACSM Guidelines for Exercise Testing Before Exercise

Low Risk Moderate Risk High Risk
Moderate Exercise No No Yes
Vigorous Exercise No Yes Yes

Also, their level of activity is divided into

moderate (3—6 METSs), such as performing moderate housework and walking briskly,
or vigorous exercise (> 6 METs), such as jumping rope or shoveling heavy snow

American College of Sports Medicine:
Guidelines for Exercise Testing and Prescription, 6th ed. 2000, p. 22—-32



Graded Exercise Testing for Diabetic

« It is recommended before any moderate to
high intensity exercise, especially if:

= Ageis > 35 yrs.

= Type 2 diabetes for > 10 yrs duration.
= Type 1 diabetes for > 15 yrs duration.
= Presence of any CHD risk factors.

= Presence of microvascular disease
(retinopathy, nephropathy).
= Presence of peripheral vascular disease.

ADA Position Statement, Diabetes Care, 2002




The ADA recommends coronary heart disease screening for

asymptomatic patients initially through a risk factor evaluation to stratify patients
by 10-year risk, treating the risk factors accordingly.

In contrast,

the American Heart Association (AHA) has recommended
against routine testing in diabetic patients who are asymptomatic.

Exercise testing in patients with diabetes is given a llb evidence classification
by the AHA and the ACC.

Diabetes Care 30 (Suppl. 1):54-541, 2007 Circulation 105: E153—-E158, 2002



Av n apxIki OOKIMACIa KOTTWONG €ival apvnTIKI
2UVIOTATOI

H etravaAnyn tng o€ 2 xpovia



Sensitivity and Specificity of Non-invasive
Tests for the Diagnosis of CAD*

*

TMT 68 77 132 24.027

Planar MPI 79 73 §) 510
(70-94) (43-97)

SPECT 88 77 8 628
(73-98) (53-96)

Stress echo 76 88 10 1174

(40-100) (80-95)




Comparison of Tests for
Diagnosis of CAD

Grouping #of Total# Sens Spec
Studies Patients
Standard ET 147 24,047 68% 77%
e ET Scores 24 11,788
e Score Strategy 2 >1000 85% 92%
Thallium Scint 99 6,038 85% 85%
SPECT 16+14 5,272 88% 72%
Adenosine SPECT 10+4 2,137 89% 80%
Exercise ECHO 58 5,000 84% 75%
Dobutamine ECHO < <1000 88% 84%
Dobutamine Scint 20 1014 88% 74%
Electron Beam 16 3,683 60% 70%

Tomography (EBCT)



AlaoTpwpudaTWON KIvOUVOU

Table 4. Duke Treadmill Score Formula

Duke Treadmill Score: Exercise duration (minutes) — 5 x ST-segment deviation
(millimeters) — 4 x treadmill angina index

Angina index: 0 =no exercise angina, 1 = exercise angina, 2 = exercise-
limiting angina

It can be used both for prognosis and diagnosis.

Ann Intern Med 106:793-800, 1987



AlaoTpwudATWON KIVOUVOU

Table 5. DUKE Risk Subgroups

Risk Group Treadmill Score Average Annual Cardiac Mortality (%)
Low > +5 0.25-0.50

Moderate -10 to +4 1.25-2.0

High <-11 5.0-7.0

N Engl J Med 325:849-853, 1991



“All-comers” prognostic score
Kaplan Meier Survival curves for Score

SCORE = (1=yes, 0=n0)
-1 METs<5 + Age>65 + History
1 of CHF + History of Ml or Q

0.750] Wwave
| a=0, b=1, c=2, d=more than 2

Survival
o
N
i
T,

I:II:]I:I[:I_ 1 1 1 1 I 1 I 1 I 1 I I I I I I I
(0.0 3.5 7.0 105

Follow up in years



1.

2.

3.

4.

5.

6.

Prognostic indications for exercise testing

Risk stratification after myocardial infarction

Risk stratification in patients with hypertrophic cardiomyopathy
Evaluation of revascularisation or drug treatment

Evaluation of exercise tolerance and cardiac function

Assessment of cardiopulmonary function in patients with dilated
cardiomyopathy or heart failure

Assessment of treatment for arrhythmia



Aokipaoia KoTTwoewg o€ YUVAIKEC

... H aduvapia piag yuvaikag va TmTUXEl

Etritredo k6TTIWIONG 5 MET

2 uvodeuovTav atrd 3.1 augnon Tou Kivouvou BavdaTou

OUYKPITIKA JE TO TTiTTEdO TWV > 8 MET

ACUUTITWHATIKEG YUVAIKEG TTOU N IKAVOTNTA YIQ AOKNON nrav
<85% TN TTPOLRAETTOMEVNG YIa TNV NAIKIO TOUC
gixav OI1TTAdGo10 Kivouvo Kapdiakou BavaTou atrd auTéC TTou TTITUYXAVAY

= 85% NG TTPOLBAETTOHEVNC YIa TNV NAIKIO TOUC

Engl J Med 353:468—-475, 2005




Prognostic Factors from Exercise Testing

» Electrocardiographic:
— Maximum ST-depression
— Maximum ST-elevation
— ST-depression slope (morphology)
— Number of leads showing ST changes
— Duration of ST deviation into recovery
— ST/HR indexes
— Exercise-induced ventricular arrnythmias
— Time to onset of ST deviation




CHEST

Official publication of the American C ollege of Chest Physicians

Clinical Utility of the Exercise ECG in Patients With Diabetes and Chest Pain*

David P. Lee, MD; William F. Fearon, MD; and Victor F. Froelicher, MD

Conclusion: These data demonstrate that the standard exercise test has

similar diagnostic characteristics in diabetic as in nondiabetic patients.

CHEST 2001; 119:1576-1581



Aduvapiec TN Aokiyaaiag Kotrwong

H HKI 'k} Aokipyacia KOTrwong ival TrepIopicpéVNS oNMACiag o€
1. AppWOTOUG JE MEIWMPEVN IKAVOTNTA TTPOG AOKNON
2. Aduvapia va TreTuxouV ToV TTPORAETTOUEVO aPIBUO OPUEEWY

3. ATtrouacia otnBayxikou TTévou Katd Tnv doKIUaaia

['la auTtoug Toug dlaNTIKOUG N Xpron TNS PadIoICOTOTTIKNG ATTEIKOVIONG
TOU MUOKOPDIOU £XEl MEYOAUTEPN TTPOYVWOTIKA acia

Am Fam Phys 74:1749-1754, 2006




Aduvapiec TG Aokipaaoiac KOtTwaong

ATTOTEAOUV £€TTIONG

* Left bundle branch block and Wolf-Parkinson-White
syndrome,

« Apdon @apuakwy (digoxin),

* EIOIKEG KAIVIKEG KOTAOTACEIG

Am Fam Phys 74:1749-1754, 2006



2UUTTEPOAOUA

* Aegv uttrdpyouv oTtolxeia ( evidence-based
guidelines) yia Tov EAeyX0 QOUUTTTWHATIKWY
aoBevwy yia oTePaviaia vooo

 H HKI'kn Aokipagia KOtrwong aTtroTeAEi eva
KOAQ MEAETNMEVO EPYOAEIO EAEYXOU

* [MToAANoi acupTTTWPOTIKOI S10BNTIKOI ACOEVEIC
EXouv TTa@oAoyikég Aokipaoiec KOoTTwoewg



¢ 2TOUGC QOUMUTITWHATIKOUC appwaOTOUG
— 1 OUVEKTIMNON TWV TTapayovTwy KivOUvou Kal
— N EKTiMNON TOU TTIBaVOU KapdIloayyEIaKOU KIvOUVOou,
BonBd oTnv gpunveia TwWV EUPNUATWY TOU TEOT .

 AppwaorTol TTou Ba uttofAnBouUV
— O€ METPIO N EVTOVN AoKNoN N
— givar upnAou Kivdouvou

MTTOPOUV va uttoBAnBouv o Aokipyacia KoTTwoewg TTPOKEINEVOU VA
agloAoynBouv TrepaITEPW

¢ 2TOUG OPPWAOATOUC UE MEIWMPEVN IKAVOTNTA AOKNONG,TTOU OEV
TTETUXAIVOUV

— TOV TTPOPBAETTONEVO APIOUO TWV CPUCEWV
— N 0gv avapEépouv TTOVO KATA TNV dOKINACoia
N PAOIOICOTOTTIKI) HEAETN IOCWG Eival TTEPICCOTEPO WPEAIMN



2UMTTEPAOHATA

[Tpoo1Tr) EUKOAN Kai ¢Onvr ec€taon
ACIOTTIOTN
Agv atraiTel uPnAn €Idikeuon

2. UYKpIiolun euaiodnaoia Kai
eTTavaAnyIuoTnTa
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