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Valutazione non invasiva

della malattia coronarica

nella donna




Lariduzione della mortalita cardiovascolare nelle donne si e
verificata per la prima volta nell'ultimo decennio

National Center for Health Statistics and National Heart, Lung, and Blood Institute (2015)
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La riduzione della mortalita cardiovascolare nelle donne si e

verificata per la prima volta nell'ultimo decennio per
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solo i125%dei precedenti studi clinici S

Viola Vaccarino, MD, PhD

cardiovascolari ha riportato risultati ~ [IOTT TVVI LTI Olizzan € Gella pjor o

Ione Iapac a/
bnal and Novel Risk Factors; distale
ptimized Diagnostic Strategles

specifici per sesso




LavalutazioneR S f f QA ye@le\dRI&cyrdiopatia

ischemicanelladonnacé resadifficile da:

80 -
70 -

KvokY,AmJCardiol1999, 83:660

77

68
e [% §

sensibilita

specificita



A Differenze di malattia coronarica

V Art. coronariepiu piccole

| 1RAQ: INSIDE THE OCCUPATION / THE SEARCH FOR SADDAM |

| WOMEN
DISEASE

Effect of Coronary Artery Diameter in Patients Undergoing Coronary

Bypass Surgery

Nancy J. O°Connor, Jeremy R. Morton, John D. Birkmeyer, Elaine M. Olmstead, Gerald T. O’Connor
and for the Northern New England Cardiovascular Disease Study Group

Originally published 15 Feb 199§ | Circulation. 1996;93:652—655
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Mid-LAD Diameter (millimeters)

35

B Men (mear= 2.04 mm
Women (mean= 1.81mm

1325 pazienti sottoposti a
CABG 19871989

Gender-Related Differences in Coronary
Artery Dimensions: A Volumetric Analysis

ClinCardiol2010; 33:E449.

Table 2. Unadjusted Coronary Artery Cross-Sectional Areas in Men vs

Women

Women
Proximal LAD, mm? 8.2+3.0
Distal LAD, mm? 1.8+ 0.9
Proximal RCA, mm? 7.4+2.9
Distal RCA, mm? 29+2.1
Proximal LCx, mm? 6.6+ 25
Distal LCx, mm? 22-+13

4Gignificant at P<o.05.

Men
10.1 1+ 3.7
21+0.9
9.5+3.7
3.3+21
70132

2.4+13

P Value

.01?

155

.0024

311

513

331

50 donne e 44 uomini senza malattia coronarica




A Differenze di malattia coronarica

V Art. coronarie piu piccole
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V Art. epicardichenormali onon significativamente ostruite

@ European Heart Journal (2012) 33, 734—744 CLINICAL RESEARCH

doi:10.1093/eurheartj/ehr331 Coronary heart disease

SOCIETY OF

Stable angina pectoris with no obstructive
coronary artery disease is associated

with increased risks of major adverse
cardiovascular events

paradossodell'ischemia: nonostant@bbiano
unamaggioreprevalenzadi angina,le donne
tendonoad avereunaprevalenzapiu bassadi
CAD ostruttiva e una prognosi peggiore
rispettoagli uomini.

Prevalenza di arterie coronarie "normali" e non ostruttive nelle donne rispetto agli uomini

No./total (%)

Women Men P

Acute coronary syndrome

6USTO" 343/1768 (194 394/4638 (8.4) <0.001

TIMI 18" 95/555 (17.0) 99/1091 (9.0) <0.001
Unstable angina™ 252/826 (30.5) 220/1580(139) <0001

TIMI 112" 30/113 (26.5) 27/278 (8.3) <0001
MI without ST-segment elevation” /450 9.1) 55/1299 (4.2 0001
MI with ST-segment elevation” 50/492 (10.2) 1191759 (6.8) 0020

GUSTO: global utilization of streptokinase and t-PA for occluded coronary arteries, TIMI: thrombosis in myocardial infarction, MI: myocardial infarction.

Reprinted from Bugiardini et al." with permission. Copyright © 2005, American Medical Association




A Differenze di malattia coronarica

V Art. coronarie piu piccole

V Art. epicardichenormali o non significativamente ostruite

V Erosionedi placca

9%

Heart 1999;82:26€272

Plaque erosion is a major substrate for coronary
thrombosis in acute myocardial infarction
EArbustinj B Dal Bello, P Morbini, A P Burke, M Bocciarelli, G Specvimaari

298 patients (189 men - 109w o me n A acute myocar
coronary thrombosis 98%)

Table 2 Erosion and rupture in plaques with acute thrombosis: distribution of patients,
clinical data, and pathological findings

Plague erosion Plaque rupture
(n=74) (m=217) p Value
Male/female 150/67 0.0004
Age (mean (SD)) (vears) 18,5% 37,4 % 68 (11) NS
AMI site
Anterolateral 49 (66.2) 119 (54.8) NS
Lateral 3 (4.1) 22 (10.1) NS
Posterior 22 (29.7) 76 (35.1) NS
Heart rupture 17 (22.9) 27 (12.4) NS
Non-Q wave AMI (thrombi 11/15) 1(1.3) 10 (4.6) NS
Scars 21 (28.4) 74 (34.1) NS
Multiple thrombi 11 (14.9) 18 (8.3) NS
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A Differenze di malattia coronarica

V Art. coronarie piu piccole

V Art. epicardichenormali o non significativamente ostruite

V Erosione di placca

[ 1RAG: INSIDE THE OCCUPATION/ THE SEARCH FOR SADDAM |

V Dissezione coronarica spontanea

dissezione coronarica spontanea
e ~ 3 volte piu frequente nella
R2Y Yyl NAR&ALISGHG?2

prevalenza tra 0.2%4%;
puo superare il 10% nel
sottogruppo di donne con SCA
prima dei 50 anni

Circulation 2016;133:0a00.
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Prevalence, therapeutic management and medium-term prognosis of
spontaneous coronary artery dissection: results from a database

European Journal o Cardio-thorack Surgey 35 (1009) 150-254

of 11,605 patients
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Fig. 1. Prevalence of spontaneous coronary dissection (SCAD) in different
subset of patients. Yrs: years; ACS: acute coronary syndromes.
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V Art. coronarie piu piccole

V Art. epicardichenormali o non significativamente ostruite

V Erosione di placca

A «link» fisiopatologico tra disfunzione endoteliale e genere femminile &

: : : rappresentatodallamenopausa

V Dissezione coronarica

A postmenopausa ridotta increzione degli estrogeni Iy disfunzione
RSt f QS ymardféstaritesicdn una insufficiente distribuzioneflussimetrica

V Disfunzione endoteliale coronaricaspecialmenteevidentein corsodi sforzo

In menopausa gli estrogeni si riducono A il microcircolocoronaricodelladonnaé piti soggettoa disfunzioni motorie e il
guadroormonalefemminile peri/postmenopausddeclinoestrogenico)
FAVQR_,,EVO,LE . .| . favoriscef QA y & 2ibNdgiSagubasemicrovascolare
@ 'UUAQGAUL Sttt QSyYy 1 A Y| 1 /29
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A Differenze di malattia coronarica

V Art. coronarie piu piccole

V Art. epicardichenormali o non significativamente ostruite

V Erosione di placca

V Dissezione coronarica

V Disfunzione endoteliale

V Apicalballooning

N. pazienti 105
Sesso femminile

Eta (anni)
Stress psicologico

Stress fisico

Gltal Cardiol2012;13:5966.

96
(91%)
70+11
65
(63%
13
(12%)

A disfunzionemicrovascolaracuta

A iperattivita del sistemanervososimpatico
che induce un effetto cardiotossico
mediato da catecolamine



2014 ACC/AHA/AATS/PCNA/SCAI/STS Focused Update
of the Guideline for the Diagnosis and Management
of Patients With Stable Ischemic Heart Disease

A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines, and the American AH A Consensus Statement
Association for Thoracic Surgery, Preventive Cardiovascular Nurses

Association, Society for Cardiovascular Angiography and Interventions,
Soci f Th i . . . . - .
and Soclety of Thoracic Surgeons Role of Noninvasive Testing in the Clinical Evaluation

of ®omen WithSvspectedhericiHraryRigdage P Q
A Consensus Statement From the American Heart Association

R mMinarirculation 2014:130e 356879
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A D@Egete carico dei fattori di rischio traehzumahss

European Heart Journal (2019) 00, 1-71
E;JTCODeanl Society doi:10.1093/eurheartjlehz425 z
of Cardiology 1 r
B <4

A 1 A L A A > g
2019 ESC Guidelines for the diagnosis and

management of chronic coronary syndromes

T HHS Public Access The Task Force for the diagnosis and management of chronic
_/(C Author manuscript coronary syndromes of the European Society of Cardiology (ESC)
. v JACC Cardiovasc Imaging. Author manuscript; available in PMC 2017 April 01.

Published in final edited form as:
JACC Cardiovasc Imaging. 2016 April ; 9(4): 337-346. doi:10.1016/j.jcmg.2016.02.001.

Sex Differences in Demographics, Risk Factors, Presentation,
and Noninvasive Testing in Stable Outpatients with Suspected
Coronary Artery Disease: Insights from the PROMISE Trial




e~ American

Heart

Age Deciles

Age en Women Men Women Men Women Men  Women
Nonanginal = 7
Chest Pain Atypical Angina Typical Angina 30-39 3% 5% 4% 3% 1% 1% 0% 3%
Age,y Women Men Women Men Women Men 40-49 22% 10% 10% 6% 3% 2% 12% 3%
35 1-19 3-35 2-39 8-59 10-78 30-88 | 50-59 32% 13% 17% 6% 1% 3% 20% 9%
45 2-22 9-47 5-43 21-70 20-79 51-92
60-69 44% 16% 26% 1% 22% 6% 27% 14%
95 4-21 23-59 1047 45-79 38-82 80-95
65 920  49-69  20-51  71-86  56-84  93-97| /0% 52% 27% 34% 19% 24% 10% 32% 12%

This table, taken from the recent guidelines on stable ischemic heart
disease,” reports the significant overlap in the estimated CAD likelihood values
for women and men with nonanginal chest pain, atypical angina, and typical
angina, respectively. Values indicate percentage with significant CAD. The

C PTP based on sex, age and nature of symptoms (Table 5) )

first value listed is the percentage for a low-risk, mid-decade patient without Decreases likelihood Increases likelihood
diabetes mellitus, smoking, or hyperlipidemia. The second is that of a patient of * Normal exercise ECG* * Risk factors for CVD
the same age with diabetes mellitus, smoking, and hyperlipidemia B ScaremreTCRTEeE || APy
] g ! 9, yperiip ) (Agatston score = 0)? hypertension, smoking,
Circulation 2012;126:e35de471. family history of CVD)

* Resting ECG changes
(Q-wave or ST-segment/
T-wave changes)

* LV dysfunction suggestive
of CAD

* Abnormal exercise ECG*

* Coronary calcium by CT*

PTP <15 % Probabilita clinica di CAD
| q:> robabilita clinica di

Determinanti della probabilita clinica di coronaropatia ostruttiva




AHA Consensus Statement

Role of Noninvasive Testing in the Clinical Evaluation
of Women With Suspected Ischemic Heart Disease
A Consensus Statement From the American Heart Association

Circulation 2014;130:356879

With some exceptions,
women at low IHD risk are not candidates for a

diagnosticevaluation.

STEP |

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

Assess symptoms and perform clinical investigations Unstable angina? Follow ACS guidelines
Consider comorbidities and quality of life Revasci::‘t.lllialzizacion Medical therapy*
:‘:;:;‘ifcfég‘:;:‘:gﬂpﬂ : chest Xray In sclocted LVEF <50% See section 4
Assess pre-test probability and clinical likelihood of CAD® f;::er ZLTZ;E“;" i:::;;:":;ﬁ':::s:

Offer diagnostic esting

8

a4 Z

= O

°'3“ & Choice of the test based on clinical

8oy likelihood, patient characteristics

g' g_ and preference, availability, ~——gy,  Testing for ischaemia

a9 as well as local expertise? (imaging testing preferred)
Very low - Clinical likelihood of obstructive CAD

Choose appropriate therapy based on symptoms and event riske

@ E S C European Heart Journal (2019) 00, 171

European Society doi:10.1093/eurheartj/ehz425
of Cardiology




AHA Consensus Statement

Role of Noninvasive Testing in the Clinical Evaluation
of Women With Suspected Ischemic Heart Disease
A Consensus Statement From the American Heart Association

Circulation 2014;130:35€6879

Recommendations

1. Forasymptomaticwomanwith intermediate IHDriskwho is

capableof exercisingat > 5 METsand who hasa normalrest

ECGthe ETTis recommendedas the initial test of choiceg
with imaging reservedfor those women with resting ST
segment abnormalities or those unable to exercise

adequately(Clasd; Levelof EvidenceB).

SymptomaticWomen with SuspectedHD

Index IHD Risk Estimate

Intermediate IHD Risk Intermediate-High IHD Risk
No RestingSTSegment RestingSTSegmentAbnormalities
Abnormalities or FuntionalDisabily

Initial ETTStrategy s [ Initial Imaging Strategy }

Asses®Routine ADL or DA Limited | Stressimaging CCTA
IntermediateHigh IHD Risk Intermediate IHD Risk
Not Limited StandardizedReporting ofLowto
HighRiskAbnormalities

Abnormalor Indeterminate ECG .
Low Risk i
NosHD Abnormalbut Non¢High High Risk

Symptom Risk
Evaluation | |

Selectivdmaging

Strategy '
Initial SIHS Management per Clinical
practice Guidelines

v

SymptonGuided Sympton
Selective Re GuidedDeferred
Imaging Angio




Journal of the American College of Cardiology Vol. 47, No. 3 Suppl S
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Published by Elsevier Inc. doi:10.1016/j.jace.2005.01.072

STATE-OF-THE-ART PAPERS . GEM 0%
Insights From the NHLBI-Sponsored Women’s - -
Ischemia Syndrome Evaluation (WISE) Study :

Part I: Gender Differences in Traditional and Novel Risk Factors,
Symptom Evaluation, and Gender-Optimized Diagnostic Strategies

Exercise Electrocardiography

Author, Year (Ref.) Sensitivity Specificity
Fleischmann et al., 1998 (143) —_ —_
Kwok et al., 1999 (146) 61% 70%
Beattie et al., 2003 (143) - _ Sensibilita’ Specificita’
Average 61% 70% ; il
. malat! i @
09 gett mal " soggem
te e
eﬂamen rl'e“am
denﬂﬂcafe di gentifi©
A did e
capadt® d capas™
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Associations

'OF THE AMERICAN HEART ASSOCIATION

Exercise Stress Testing in Women : Going Back to the Basics
Priya Kohli and Martha Gulati

Circulation. 2010;122:2570-2580

fattori che possono contribuire alinprecisione della risposta SdJome strumento predittivo

A bassa prevalenza di CAD ostruttiva nelle donne rispetto agli uomini

arterie coronarie piu piccole

maggiore probabilita di avere alterazioni di base del tratto ST e onda T

cambiamenti di ST dovuti a estrogeni (effetto digossina)

variazione segmento ST durante ciclo mestruale

NAR2GGI G2t €SNI YT ffQSaSNDOAT Agonné MhayiZahehs OI LI OA (i t

maggiore prevalenza del vasospasmo e malatiierovascolare

o o Io Io Do Do
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stico

% di soggetti con test anormale effettivamente malati

% di soggetti con test normale effettivamente sani

85 U- 92 D sintomatici sottoposte ad

angiografia
TABLE 4. Predictive Value of Exercise Testing Using ST-segment Depression Alone or a Discriminant Function
Males (n = 85) Females (n = 92) All subjects (n = 177)
ST segment Discriminant ST segment Discriminant ~ ST-segment  Diseriminant
only function only function only function
PV (+ET) 1% 70% 479, 599 599 647,
PV (-ET) 819, 85% 789 859% 809 859%
Sensitivity 657 749, 609, 739, 62% 4%
Specificity 899 819, 689 769, 789, 8%

Abbreviations: PV(+ET) = predictive value of a positive test; PV(—ET) = predictive value of a negative

test.
BarolskyS M et alCirculation 60, No. 5, 1979.



JACC Vol. 32, No. 6 1657
November 15, 1998:1657-64

MYOCARDIAL ISCHEMIA

Value of Exercise Treadmill Testing in Women

KAREN P. ALEXANDER, MD,* LESLEE J. SHAW, PuD, ELIZABETH R. DELONG, PxD,
DANIEL B. MARK, MD, MPH, FACC,* ERIC D. PETERSON, MD, MPH*

L'accuratezza diagnostica e prognostica del test da
sforzo nelle donne puo essere migliorata

incorporando parametri:

capacita di esercizio

risposta cronotropa

recupero della frequenza cardiaca
risposta della pressione arteriosa

Duke Treadmill Score

© < < < < <

| tre al @&eST con | "eserci zi

AHA Consensus Statement

Role of Noninvasive Testing in the Clinical Evaluation
of Women With Suspected Ischemic Heart Disease
A Consensus Statement From the American Heart Association

Circulation 2014,130:3579

Recommendations

1.

For a symptomatic woman with intermediate IHD risk
who is capableof exercisingat > 5 METsand who hasa
normal rest ECGthe ETTis recommendedas the initial
test of choice,with imagingreservedfor those women
with resting STsegmentabnormalitiesor those unable
to exerciseadeauatelv(Clasg: Levelof EvidenceB).
Asper standardizedeporting, f irerpretazionedel'lETT
dovrebbeincluderenon solola rispostadel segmentoST
e le misurazionidel punteggio di rischio, ma anchela
capacitadi esercizio,a rispostacronotropa, il recupero
della frequenza cardiaca e la risposta alla pressione
arteriosa (Classd; Livellodi evidenzaB).




Capacita di esercizio

The Prognostic Value of a Nomogram
for Exercise Capacity in Women

D
B

ack, M.D L":g’j*:'f Shaw, Pt

f, M.D., C. Noel Bairey Merz, |
1
\

M.D.. Pt

arwick, M.D ip K. Pan
cklund, R.N., and Ronald A. Thiste

N EnglJMed 2005;353:46875
5721 donne asintomatiche sottoposte a test da sforzo massimale limitato ai sintomi

D RERTY,
roxanne H. W

Table 2. Hazard Ratios for Death from Any Cause and from Cardiac Causes among Women, According to the Deviation
from the Expected Exercise Capacity for Age.

Exercise Capacity Death from Any Cause Death from Cardiac Causes
Asymptomatic ~ Symptomatic Asymptomatic ~ Symptomatic
Women Women Women Women

hazard ratio (95 percent confidence interval)

Exercise capacity <85% of predicted value ~ 2.03 (1.51-2.71) 2.37 (1.90-2.97)  2.44 (1.46-4.09) 2.02 (1.43-2.85)

for age*

Observed exercise capacity minus
predicted exercise capacity

>3 MET} 10 10 1.0 1.0
0-3 MET 1.70 (0.84-3.44) 1.89 (1.44-2.48) 202 (0.46-8.82) 2.21 (1.31-327)
<0 MET 263 (1.33-5.19) 3.28 (247-4.35)  4.27 (1.03-17.6) 3.80 (2.26-6.38)

Rischio di morte & 2.37 volte maggioretra donneche non raggiungonol 85% del valore
predettoper! 6 @spettoaquellechelo raggiungono

Donnecon capacitadi esercizioinferiore alla normaper! 6 @anrioun rischiodi morte3.28

volte maggiorerispettoa donneche eccedonadi oltre 3 METS la normaletolleranzaallo
sforzo

Anomalo recupero della
frequenza cardiaca

Durante la fase di recupero posisercizio, nel soggetto normale, la FC diminuisce

con una cinetica simile a quella del suo incremento

Journal of the American College of Cardiology
© 2003 by the American College of Cardiology Foundation
Published by Elsevier Inc.

Vol. 42, No. 5, 2003
ISSN 0735-1097/03/$30.00
doi:10.1016/S0735-1097(03 )00833-7

Heart Rate Recovery After Exercise Is a
Predictor of Mortality, Independent of the
Angiographic Severity of Coronary Disease

Deepak P. Vivekananthan, MD,* Eugene H. Blackstone, MD, FACC,{% Claire E. Pothier, MA,*
Michael S. Lauer, MD, FACC, FAHA*

Pz2935 (720 donne) con sospettaCADsottoposti a test ergometricoed entro 90 gg a
coronarografia FU6 anni ERP mortalita per tutte le cause

Table 4. Risk of Death in Prespecified Subgroups on Univariate Analysis

HR Chi-Squared

Variable (95% CI) Statistic p Value
Oid age (=65 }Ts] 2.1 (1.7-2.6) 43 =< 0.0001
Low CRI (no beta-blocker) 1.9 (1.5-2.4) 34 < 0.0001
Low EF 1.9(1.5-2.3) 32 =< 0.0001
Severe CAD 2.0(1.6-2.6) 30 = 0.0001
ﬁl.n}-' CAD 1.9 (1.5-2.4) 24 << 00001
Poor functional capacity 2.8(21-3.7) 23 < 0.0001
B Low HRR 3.2 (2.0-5.2) 2 < 0.0001
Nondiagnostic 5T-segment changes 1.6 (1.2-2.1) 13 0.0004
Resting tachycardia (=100 beats/min}) 2.0(1.4-3.1) 12 0.0005
Fair functional capacity 2.0(1.6-2.6) 10 0.0013

Male gender 1.5 (1.0-2.3) 4 0.04

Abnormal ST-segment changes 1.2 (0.9-1.5) 1 0.32

ClI = confidence interval; CR1 = chronotropic response index; EF = ejection fraction; HR = hazard ratio; other abbreviations
as in Table 1.

x  rapido decrementodella FCnella fase di recupera indice di alto tono vagale,

associataa stato di forma fisicaadeguatee di buonasalute

x  Un piu rapido recuperodella FCé inoltre associatoad un diminuito rischiodi
morte



. . . . JACC Vol. 32, No. 6
Value of Exercise Treadmill Testing in Women  \oyember 15, 1998:16584

D u ke Tre ad m I | I SCO re KAREN P. ALEXANDER, MD.* LESLEE J. SHAW, PuD, ELIZABETH R. DELONG, PuD.7

DTS=tempo di esercizicg 5 x deviazionedel tratto ST¢ 4 x indicedi DANIEL B. MARK, MD, MPH, FACC,” ERIC D. PETERSON, MD, MPH*

angina -
976 donnee 2.249 uomini

ECG da sforzo / angiografia coronarica

stima la sopravvivenzéasandosisu parametri del

test da Sfo rza Table 5. Frequency of Coronary Disease Subsets in Women and Men
H PN o No Stenosis 1VD 2VD IVD = donne
A CapaCItadI €SerciZio Duke Treadmill Score = T3% = T5% = 15% 73% or LM A DTS basso rischio 81 %: no stenosi
A Kk STKL00>V Women (n = 976) coronarica 75%
A Comparsad| angina Low risk (33%) 90.9% 0.4% 6.2% 15% A DTS alto rischio 46 %: malattiazasale
Moderate risk (63%) 65.1% 14.2% B83% 12.4%
High risk (4%) 108% 189%  243% 16% uomini
Men (n = 2246) A DTS basso rischio 52,6 %: no stenosi
i 0
Low risk (34%) 52.6% NA%  136% 11.4% coronarica 75_ Yo _ _
Tabella 7. Categorie di rischio secondo il Duke Treadmill Score. Moderate risk (54%) 17.8% 15.6% 7.0, 18.7% A DTS ad alto rischio 71,5%: malattia
T _ - High risk (12%) 1.8% 91%  175% 71.5% trivasale
Rischio Score Sopravvivenza a 5 anni
(%) LM = left mam; VD = vessel disease.
Basso 25 97
Intermedio -10 < score <4 91 . . . . . . . ;
Alto <11 72 buon valore prognosticonel predire la sopravvivenzaardiacanei pazientisia di

sessomaschilechefemminile
Il punteggio risulta migliore nelle donne rispetto agli uominiy St f QS #a(Qf dzR ¢
presenzadi malattia, in quanto tra le donne catalogatea bassorischio O Q&
numeroinferiore di soggetticonpatologiamoderatao severarispetto ai maschi




Use of exercise electrocardiogram in the initial diagnostic management of patients with suspected coronary artery
disease

Recommendations Class® Level’

L'ECG da sforzo e raccomandato per la valutazione della tolleranza all'esercizio, dei sintoml,
- . SN - . o | C
delle aritmie, della risposta della PA e del rischio di eventi in pazienti selezionati

ECG da sforzo puo essere considerato un test alternativo per escludere o confermare CAD
quando altre immagini non invasive non sono disponibili

IIb B

L'ECG da sforzo puo essere preso in considerazione nei pazienti in trattamento per valutare“% c
controllo dei sintomi e dell'ischemia

L'ECG da sforzo non e raccomandato a fini diagnostici in paziersottolivellamento del
aS3YSyid2mVatiposy oxhe Mengono trattati con la digitale

@ E S C European Heart Journal (2019) 00, 1—-71

European Society doi:10.1093/eurheartj/ehz425
of Cardiology
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1. Stressechocardiographyis recommendedfor identification of
obstructive CADand estimation of prognosisfor symptomatic

women at intermediate-high IHD risk and with any of the

following (a) resting SFsegmentabnormalities, (b) functional
disability, or (c) indeterminate or intermediaterisk stressECG

(Clasd; Levelof EvidenceB).
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Capacitadi localizzarearee ischemiche indotte dallo
stresssulla base dello sviluppo di anomalie regionali di
movimento della parete nell'area della diminuzione del
flussosanguignamiocardico
Superioreprestazionediagnosticavs ECGa sforzo

Precisionadiagnostica prognosticasimilea SPEGRMN
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A 2013 Update
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Negative Positive
stress TestindModality | Sensitivity % Specificity % Predictive | Predictive
Value Value

Exercise ECG 31¢71 66¢78 78 47

Exercise 80¢88 7986 98 74
echocardiography

Pharmacological 76¢90 85¢94 68 94
echocardiography

ExerciseSPECT 78¢88 64¢91 99 87

Pharmacological SPE(  80¢91 65¢86 90 68
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Nelle donne sintomatiche, un test
normale & associatoa una incidenzadi
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Prognostic Value of Pharmacological Stress Echocardiography in
Women With Chest Pain and Unknown Coronary Artery Disease
LAURO CORTIGIANI, MD, CLAUDIO DODI, MD, EMILIO A. PAOLINI, MD,

DANIELE BERNARDI, MD, GABRIELE BRUNO, MD, EUGENIO NANNINI, MD

456 donne sottoposte a ecocardiografia da stress farmacologicaipordamolo o dobutamina
per valutazione del dolore al torace
FU 32 19 mesi

Table 2. Cardiac Events According to the Result of Stress Echocardiography

Cardiac Myocardial Unstable CABG or Total
death infarction angina PTCA events
Total patients (n = 443) 3(0.7) 10(2.3) 10(23) 21(47) 44(9.9)
Echocardiographic result of test
positive (n = 51) 3(5.9)* 7(13.7) 6 (1L8)* 17 (33.3)* 33(64.7)"
negative (n = 392) 0 3(0.8) 4(L0) 4(L0) 11(2.8)
100 - Neg
i: 80 --\_\—l——l—l—\—
E Pos
2 60 t
B
£ w0t
E log rank=79.5
E 20t p=0.0000
0
0 1 2 3
Follow-up (years)
Number of patients
(Neg) 392 340 247 183
(Pos) 51 24 19 13
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os{\co The Stress Echo Prognostic Gender Gap

L. Cortigiani*, G. Gigli, A. Vallebona, P. R. Mariani, R. Bigi and A. Desideri

1733paz (941 U, 792 D) sottopostiexostress(dipiridamolo o dobutamina) x
sospetta 0 nota coronaropatia
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miocardica il genere femminile e un Subjects at risk Months Subjects at risk Months
Men 633 509 370 183 119 59 Men 308 175 129 82 58 35
. . . . . . . Women 640 552 439 245 163 82 Women 152 79 61 42 25 16
predlttore Indlpendente dl eventl CardIaCI Figure 4. Cumulative survival rates free of cardiac events  Figure 2. Cumulative survival rates free of cardiac events

(death and myocardial infarction) for men and women  (death and myocardial infarction) for men and women
without ischaemia. The two curves show a significant with ischaemia. The two curves show a significant prog-
prognostic difference against men (P=0-0212). (O) Men;  nostic difference against women (£=0-0041). (O) Men;
(®) women. (®) women.
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TIMI 111a° 30/113 (26.5) 27/278 (8.3) <.001
MI without ST-segment elevation? 41/450 (9.1) 55/1299 (4.2) .001
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eco-stress negativoper induzione di alterazioni cinetiche, globali o regionali

in presenza di:

A angina

A modificazioni del tratto ST

suggestivo pedisfunzionemicrovascolare

compromissione della capacita vasodilatatrice e un aumento

della vasocostrizione del microcircolo coronarico
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velocita flusso durante infusione
CFR=
velocita flusso basale

con Doppler transtorac

durante test ecodipiridamolo

Aumenta accuratezza diagnostica * e potere prognostico ** d e | |-diress tradizionale

* riduzione della CFR, in assenza di alterazioni della cinesi regionale, < 2 indica disfunzione

microvascolare

( sensibilitha 90% & LISOA FA OA Gt o 057 yStftl RAIFIYy2aAA RA

** riserva coronarica < 2 & indicatore forte e indipendente di morte o infarto sia nei pazienti

KON eco-stress negativo per ischemia, mentre una riserva coronarica > 2 e associata ad un

rischio marcatamente ridotto

25%
B P<0.0001 (CFR)
P=0.56 (gender)
20%
15%
] ——Female CFR<2.0
<
s — Female, CFR22.0
10%
! " ===Male, CFR<2.0
-
4 = = Male, CFR22.0
5% - : r
0%
0 1 2 3
F, CFR<2.0 435 264 Years 125 43
F, CFR22.0 378 250 124 a4
M, CFR<2.0 206 107 51 19
M, CFR22.0 199 118 62 31

Murthy VL.Circulation2014;129:2518.



AHA Consensus Statement

Role of Noninvasive Testing in the Clinical Evaluation
of Women With Suspected Ischemic Heart Disease
A Consensus Statement From the American Heart Association

Circulation 2014;130:356879

Recommendations

1. Forsymptomatiovomenat intermediate-high IHD risk and

with (a) resting ST-segmentabnormalities, (b) functional
disability, or (c) indeterminateor intermediaterisk stress
ECG, stressMPI with SPECT or PET is recommendedor
identificationof obstructiveCAD andestimationof prognosis
(Classl; Level of EvidenceB).

2. Radiation dosereduction techniquesshould be usedin all
womenundergoingclinically necessaryor appropriatetress

MPI whenevemossible(Classl; Level of EvidenceC).
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radiofarmaci in grado di
concentrarsi nel miocardio in
modo direttamente proporzionale
al flusso coronaricaegionale

V  Radiofarmaci"potassiomimetici: 201T]
A radioisotopo a bassa energia che viene
faciimente disperso e attenuato da

mammelledensamentdibroticheo grandi

V  Radiofarmacimarcati con99mTc
sestamibic tetrafosmina

A scompaionodal plasma < 5 min entrando
nella fibrocellulamiocardicadove sembrasi
leghinoai mitocondrie a proteinedel citosol
Talelegamee relativamentestabile e quindi,
al contrario del tallio, non presentanouna

significativaridistribuzione
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A 1schemia miocardica:
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A IM / vitalita / funzione ventricolare

SFORZO

DOBUTAMINA
effetto inotropico sul miocardio
agendo come diretto stimolante
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domanda di O2

ADENOSINA
favorisce un fenomeno di furto
sulle arterieepicardichestenotiche
che si traduce in ischemia (per
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Meta-analysis of exercise testing to detect coronary
artery disease in women

Am JCardiol1999;83:66Q666
21 studi (4113 donne)

la scintigrafia da sforzo cdallio-201

minore sensibilita e specificita nelle donne rispetto agli uomini

Sensibilita U85% D 78 % Specificita U 78 %
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64 %
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A 2013 Update
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Current diagnostic concepts to detect coronary

artery disease in women GLOBAL HEART, VOL. 8, NO. 2, 2013 105 June 26182 105
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< L _ . : : Value Value
A itracciantitecneziatie protocolli di correzionedellaattenuazione _
) Exercise ECG 31¢71 66¢78 78 47
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of critical
vessel(s)
1 vessel
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Limite nel rilevare la malattia di singoli vasi
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Adjusted All-cause
Mortality Incidence (%)

Number at Risk
Normal SPECT
Abnormal SPECT

N

10-\ Log-rank p-value <0.001

Eventrate 13.1%
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The Prognostic Value of Normal Exercise Myocardial 17 trial
Perfusion Imaging and Exercise Echocardiography

A Meta-Analysis Scintigrafia da sforzo &costresgper CAD nota o sospetta

Louise D. Metz, MD,* Mary Beattie, MD,T Robert Hom, MD,# Rita F. Redberg, MD, MSc,§
Deborah Grady, MD, MPH, |9+ Kirsten E. Fleischmann, MD, MPH§

Summary Estimates of Rates After a Negative Test and Negative Predictive Value for
LELU G- Myocardial Infarction or Cardiac Death for Women and Men in Exercise Myocardial
Perfusion Imaging and Exercise Echo

Exercise Mean Summary Event Rate Negative Predictive Annualized
Imaging Follow-Up After Negative Test (%) Value (%) Event Rate
Modality n (Months) (95% CI) (95% CI) (%)
MPI
All 2,900 32 1.03(0.70-1.48) 99.0 (98.5-99.3) 0.58
Women 1,443 32 0.69 (0.33-1.27) [ 99.3 (98.7-99.7)] 0.33
Men 1.457 20 1.37(0.84-2.12) 98.6 (97.9-99.2) 0.82
Echo
All 5,946 37.6 3.23(2.70-3.82) 96.8 (96.2-97.3) 1.03
Women 2,547 37.6 2.34(1.71-3.13) [97.7 (96.9-98.3) ] 0.75

Men 3,399 37.6 3.90(3.12-4.81) 96.1 (95.2-96.9) 1.24




Table 2

Performance of Noninvasive Tests to Detect CAD in Women and Men

P Ew Sensitivity (%) Specificity (%)

Test Women Men Women Men Reference
Positron Emission Tomog rap hy Exercise ECG 61% (54%, 68%) 68% (23%-100%") 70% (64%, 75%) 77% (17%- 100%") Kwok et al (17)
Gianrossi et al (72)
Stress echocardiography 79% (74%, 83%) 76% (71%, 80%) 83% (74%, 89%) 88% (81%, 93%) Dolar et al (75)
Kim et al (76)
SPECT myocardial perfusion 84% (79%, 89%) 89% (84%, 93%) 79% (70%, 85%) 71% (61%, 80%) Iskandar et al (80)
PET myocardial perfusion 81%! 81%! 86%" 89%! Bateman et al (84)
Cardiac MR imaging 89% (75%, 95%) 86% (80%, 90%) 84% (7%, 88%) 83% (77%, 87%) Greenwood et al (92)
Coronary CT angiography 90% (56%, 100%) 96% (85%, 100%) 89% (79%, 94%) 78% (68%, 86%) Tsang et al (105)

Note.—Numbers are reported as mean sensitivity and specificity. Unless otherwise indicated, numbers in parentheses indicate reported 95% confidence intervals.
* Indicates range (no confidence interval was reported in this source).
t Confidence interval or range was not reported in this source.

Distribution of coronary flow reserve by sex

Prevalenza
154 A 51% U
A BA%F

A presenza / assenza /posizione / estensione ischemia § |
A IM vitalita residua / funzione ventricolare 2

A malattia microvascolare

A esposizione radiazioni < SPECT

Coronary Flow Reserve Murthy VL.Circulation2014;129:2518.
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Recommendations

1. For symptomatic women at intermediate-high IHD
risk andwith (a) resting ST-segmentabnormalities(b)
functionaldisability, or (c) indeterminateor intermediate
risk, it may be reasonabléo usestressCMR, especially
vasodilator stress perfusion CMR, as the index
procedurewithin the diagnosticevaluation

(Classlib ; Level of EvidenceB).
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V Eccellentecaratterizzazionelei tessuti

V Tridimensionalita

V Risoluziondemporalee spaziale> SPECT

V Conlatecnicafirst-pass(primo passaggiogf Q diza 2
contrasto paramagnetico (gadolinio) € possibile
valutare la perfusionemiocardicasia a riposo che

durante vasodilatazionefarmacologicamassimale

(adenosina)p durante stresscondobutamina

V In gradodi valutare difetti di perfusione dovuti a

CAD, alterata

vasoreattivita

disfunzioneendoteliale

coronarica e
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ABNORMAL SUBENDOCARDIAL PERFUSION IN
CARDIAC SYNDROME X DETECTED BY
CARDIOVASCULAR MAGNETIC RESONANCE

IMAGING

JONATHAN R. PANTING, M.B., M.R.C.P., PETER D. GATEHOUSE, PH.
ZHONG YANG, PH.D., FRANK GROTHUES, M.D., DAVID N. FIRMIN, P
COLLINS, M.D., AND DUDLEY J. PENNELL, M.D.

Myocardial Perfusion Index

Controls

m

Ratio of Myocardial-Perfusion
Reserve Index

P=0.002

Endo- Epi-
cardium cardium

Patients with
Syndrome X

Controls

Patients with
Syndrome X

D., GUANG
1.D., PETER

Misurazionidell'indicedi perfusionemiocardicanei controlli e nei pazienticon sindrome
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Superior diagnostic performance of perfusion-cardiovascular magnetic
resonance versus SPECT to detect coronary artery disease MR-
IMPACT |l Trial

Journal of Cardiovascular Magnetic Resonance 2012, 14:61

women men

Eur NuclMed Mol Imaging 2012;39:1233€9.

235 women and 393 men with suspected angina

SPECT, %

CMR, %

A RM: accuratezza diagnostica superiore a SPECT in ambedue sessi




