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F/60, Chest pain, Mild HTN

2013/04/01 141 bpm
3:25:34pm 02:39 120/78 mmHg

00:32 HR=130 -> 60 ms post J
02:05 Dyspnea

ST @ 10mm/mV

60 ms post J

*aVR l
-0.65 2.10
-0.27

/‘-‘\,\__,}f‘—‘\.\_ ("‘\.\_

N\“ﬂ(\—\'\' ~4 ~J ) J\Jl
| A i e Wl

.av,‘i ‘

I.10
-0.29 0.56

N | 1 | '
| “{ﬁf")sv—” S 0 = g "f-”"

-3.15
ruJ

-0.57

GE
CASE V6.51

\’l \,\,‘ p~n rf«,\,' »ﬂu[ ,~"\J|1 /"’\ﬂ \J
I 'v1 Y/\«» IJ Ir
v

25 mmv's 10 mm/mV 50Hz 0.01Hz FRF+ HR(JIL.V3)

Lead
ST Level (mm)
ST Slope (mV/s)

() 78

040 -2.35
1.18 0.07

TN 7

TG 7
=020 -1.90
1.64 0.00

\H %1 /\Jh rf t /“’\’L r’j\.} ,vﬂ’(w M \-\ ,,JA/\J[\(J'J\J] "‘J,VML!\J r/\“ WI;VJ MJIY\/«MJ

*Computer Synthesized Rhythms

Start of Test: 3:16:43pm

4 /'V\ﬁ//"\_d V\A w\JVd 1 J\J"JJ\LJI | »/\.Iw

|

'lJ\J







Prevalence of cardiovascular disease in adults 20
years of age by age and sex (National Health and
Nutrition Examination Survey: 2005-2008)
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Source: National Center for Health Statistics and National Heart, Lung, and Blood
Institute. These data include coronary heart disease, heart failure, stroke, and
hypertension.



Annual number of adults having diagnosed
heart attack or fatal coronary heart disease
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(Atherosclerosis Risk in Communities Surveillance: 1987-2004 and Cardiovascular Health Study: 1989-2004)



Cardiovascular disease mortality trends for
males and females, United States: 1979-2007

American Heart Association. Heart and Stroke Statistics 2011



2011 Korean Statistics
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Female to male ratio of prevalence of
cardiovascular disease
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Figure 1 - Participants in clinical trials by gender
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BP: blood pressure; DM: diabetes mellitus; Chol: cholesterol; Asp: aspirin; HD: ischemic heart disease; HF. heart failure; Afib: atrial fibrillation.




Gender Gap in Ischemic Heart Disease

 Differences In cardiovascular risk factors
 Difference in symptom presentation

* Female specific pathophysiology

* Low diagnostic accuracy of tests

 Less referral

* Less aggressive management

Menopause

Longer survival in female



Needs for Women’s Heart
Disease Studies
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Chest Pain in ean wimen's ri-gistry

KoROSE study )

« Multicenter study

« To evaluate Korean women with chest pain
suspected ischemic heart disease in outpatient
clinic in diagnostic testing, management as
well as understanding of the characteristics of
patients with and without CAD
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> Baseline Data

© Inclusion Data
' Demographics

» Procedure

0 Clinical

) Electrocardiographic

O Laboratory Data

O Treadmill Test

) Echocardiographic

O Coronary Angiography
) Coronary CT

) Myocardial Perfusion

) Dobutamine Test

O Summary

> Reference
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Menopause T No © Yes ifYes — ¢ what age H

HRT C No © ves ifves — e howlong Wr

e 15 M
How many pregnancy 0 &

Gynecological and History of prefeclamsia O Unknown o No O ves

Obsteric history Twin pregnancy © Unknown Ko O ves
Polycystic ovarian disease C Unknown © wo O ves

Marital status

C Unknown ™ Single © married € divorced € AR

Occupational history
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Family Hx of CAD =

© Unknown Mo O ves

¢ Current medication

G i OF & o O ves A ZE S A " No @ Statin ¢ Other
o] T = 2E|F| & No O ves AR =5 @ No O ves

O| ZF2} 1| oF & Mo O ves aspirin ® No © ves
clopidogrel & o O ves cilostazol & No O ves

warfarin & Mo O ves Calcium channel blocker & Mo O ves

beta blocker & No O ves ARB & No O oves

ACEi & o O ves diuretics & Mo ves

a9l o %= & No © ves if Yes — » Drugs:

 Physical activity

Physical activity
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Associated symptoms

[T Palpitation T dizziness T syncope T dysprea [ headache
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» Baseline Data

© Inclusion Data
© pemographics

> Procedure

(5]
a
(3]
o
(3]
(5]
(&)
(&)
a
(3]

Clinical
Electrocardiographic
Laboratory Data
Treadmill Test
Echocardiographic
Coronary Angiography
Coronary CT
Myocardial Perfusion
Dobutamine Test
Summary

+ Reference
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SELF 2014-02-20 L] BT A=A 15472
Dobutamine Study h Menopause Y
Ll Treadmill Test Findings 1 rrcadmin Test not done Audit Tro
< Rest
Heart rate B0 Smin
SBP 128 mmHa DBF 30 mmHg
> Peak Exercise
Target heart rate 154 /min
Maximal heart rate 131 fmin € 85 % of THR )
Maximal SBP 178 mmHg Mazimal DBP 83 mmHg
Amount of work 9 METs Total exercise time 07 min | 22 =
¢ 3T seament changes
™ None
¥ ST depression — ¢ Stage: | 0 e Mumber of leads : | ILILaVF » Search
3T seament change + Hortzontal i
* Upsloping : 1| mm
* Downsloping @ i

[T ST elevation — » Stage ! « humber of leads @
The duration of 3T segment depression in recovery 00 seconds
Termination cause LEG PAIN
< Other
Other arrhythmia @ Mo O Yes if ves —
Chest pain with exercise @ No O ves ifves — e Angina score: 0 51 O 2
Other symptoms @ No © ves if Yes —
Duke treadmill score 03
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» Baseline Data

EAHE J3H HIEEEME | 20-051 S k==l |
© Inclusion Data S2ynt 2012-04-05 Lin| 52 3| /22 167/75
O Demographics

Dobutamine Study il Menopause | f

» Procedure

kJ Coronary Angiography Audit Trail

O Clinical

© Electrocardiographic
© Laboratory Data 2 Coronary Angiographic Findings
O Treadmill Test

O Echocardiographic
© Coronary Angiography Coronary artery disease
O Coronary CT
) Myocardial Perfusion ¢? Lesion Data e« Total Number : 2 -

Stenosis of
" absent O Present if Present—) M LaD [T Lok W RCa

O Dobutamine Test
© Summary Number Location Severity Stenosis
> Reference 1 mRC & Segment hdoderate - T 2

2 mlAD Segment koderate - B0 %2
CO:oyE

THES ST e & http//www.ecrfkr/?STYPE=2 - Segment - Windows Internet Explorer = | =
SHIL i
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Other findings

RIMA
Arterial Graft
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i n w” Il‘lﬁ I'l Coronary Angjography SUbJE‘:t List Statistics
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Dobutamine Study I Menopause | K

kl Coronary Angiography Audit Troil

2 Coronary Angiographic Findings

Stenosis of

) & apbsent © Present if Present—) [T LaD T Lcx [T RCa
Coronary artery disease

¢? Lesion Data e Total Number : [ 9% ~

Humber Location Severity Stenosis
Spasm provocation test T Mo @ ves if ves — % Positive © Megative « @ ergonovine © aAcetyichoine
Calcification  Minimal © Mild © Moderate
Intracoronary thrombus o po O Yes
Other findings
Myocardial bridging o po O Yes
Slow flow = 3Jbeats * no © ves

o REYBEE Yes M E OFR|2E £E AZE 2012-10-10 10:26:08 SE AR SEE
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T JSH HIASEHZT | 20-051 EEE b=l
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Dobutamine Study i

kenopause |

& Summary Data Audit Trail
2 Other associated studies

Carotid ultrasound  Wo © ves
Coronary angio CT T No O ves
SPECT or MIBI scan T No O ves

2 Diagnosis

Final diagnosis

o kAvacardial infarction & Angina pectoris with fixed lesion " Microvascular angina
% vWasospastic angina ¢ GERD or Gl disorder € Stress induced cardiomyopathy
" Other musculoskeletal pain

" Pychological disorder
fHwa-byung, mental or emotional disorder a5 a result of repressed anger or stress)

? Other

Comment
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Women Specific Predictors of Obstructive Coronary Artery Diesease in
Symptomatic Women (M2CH Zstd/Z'Ho})

Chest pain in women patients with normal coronary arteriograms

(MECH ZZE|/2'gol)

Clinical value of treadmill test in Korean women with chest pain (212{CH
A& /71HLl Ao|s)
Clinical Significance of Dynamic Left Ventricular Outflow Tract

Obstruction during Dobutamine Stress Echocardiography in Women
with Chest Pain (Z12{CH 2tAMO]/Al2EF)

Diagnostic Accuracy of Dobutamine Stress Echocardiography in Korean
Women with Chest Pain (212{CH gtA0[/Z2tF)

Higher frequency of coronary vasospasm and coronary atherosclerosis
in depressed women with chest pain (2AICH Z=Zel/312{CH Al2EFE)

Relationship between depression and QTc interval in female patients
with suspected coronary artery disease (AICH ZZAQU/SIEIC =4 &)



Reasons for catheterization

 Chest pain 98%

 Shortness of breath 20%

* Palpitation 15%

« Syncope 7%

« Headache 7%

 Other (e.g fatigue, dizziness, nausea, EKG change)

CAD > 50% stenosis

Cardiovascular Center, Sejong General Hospital



Diagnosis (non-CAD)

M Angina pectoris with fixed lesion
B Vasospastic angina
M Microvascular angina
B Musculoskeletal problem
m GI disorder
m Pychologic disorder
Myocardial infarction

Arrythmia

HCMP
Coronary AV fistula

Others

Cardiovascular Center, Sejong General Hospital



Characteristic

Age, years

BMI, kg/m?

Diabetes, %
Hypertension, %
Dyslipidemia, %
Hemoglobin, g/dL
eGFR, mL/min/m?
Fasting glucose, mg/dL
HDL-cholesterol, mg/dL

Triglyceride, mg/dL

LA diameter, mm
E/e’

Results

CAD (+)
(n =178)

65.7 £ 9.2
246 £ 2.8
32.9
64.7
22.8
124 £ 1.2
81.7 + 28.4
123 + 51
48.1 + 13.1
137 + 111
38.7 £5.9
13.0 + 6.6

CAD (-)
(n = 509)
579+ 11.4
24.8 + 3.4

13.6
40.2
22.9

128 £+ 1.1
87.3 £ 235

107 + 50
52.1 + 13.7

119 + 74
36.3+55
10.3 + 3.8

P value

< 0.001
0.564
< 0.001
<0.001
0.423
< 0.001
0.022
0.001
0.003
0.028
<0.001
< 0.001




Negative VS Positive TMT : TMT parameters

Negative (n=297)

Positive (n=160)

Mean+SD
/Number(%o)

Mean+SD
/Number(%)

Heart rate, baseline
Target heart rate
Maximum heart rate
Maximum heart rate/Target heart rate (%)
Systolic blood pressure, peak
Diastolic blood pressure, peak
Exercise capacity (METs)
Duration of treadmill test (seconds)
Cause of treadmill test termination (n,%)
*Signs of ischemia
Target Heart rate
Body or leg fatigue
Other
Arrhythmia during Treadmill (n,%)
No
Supraventricular
Ventricular
AV block
Atrial fibrillation

* Chest pain/discomfort or significant ST segment shift

283

285

75.6+15.1
154.7%14.7
148.8+20.4
94.7%15.0
163.4+26.3
81.3+16.8
9.5+£2.3
490.1+£229.5

44 (22)
100 (50)
50 (25)
6 (6)

245 (90.1)
7(2.6)
15 (5.5)
2 (0.7)
3(1.1)

74:5%£12.4
159.8+12.7
150.0+9.4
92.7+10.3
169.6+25.4
81.0+0.832
9.2+2.5

446.1+153.3

58 (51.3)

27(23.9)

27(23.9)
1(0.9)

138(87.3) -
6(3.8)

14 (8.9)
0 (0.0)
o0(o.0)




Coronary Artery Disease status based on TMT and

Treadm|II test
= e

[ s [ v

sensitivity 62.4%
Specificity 69.9%
Positive predictability 33.8%

Negative predictability 88.3%




Comparison of diagnostic accuracy of TMT
& DSE for the diagnosis of CAD (n=122)

all CAD severe CAD multivessel CAD
TMT
Sensitivity (%) 63.3 62.5 69.25
Specificity (%) 64.1 60.4 94.3
DSE
Sensitivity (%) 40 56.3 53.8
Specificity (%) 87.7 94.3 94 .4

 The diagnostic accuracy for the
presence of CAD was similar
between two methods (p=0.44) and
for severe CAD, was slightly better
with DSE than with TMT (p=0.08). 0 60 8 100

100-Specificity
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Comparison of ROC curves for the diagnosis of severe CAD.
The sensitivity and specificity were 62.5 and 60.4%, respectively
(AUC = 0.614, 95% CI = 0.522-0.701), with TMT, and were 56.3%
and 94.3%, respectively (AUC = 0.753, 95% CI = 0.667-0.825)
with DSE.




Dynamic Left Ventricular Outflow
Tract Obstruction

« Hypertrophic cardiomyopathy

o After valve operation

« Anterior myocardial infarction

* In states of hypercontractility

« Dobutamine stress echocardiography (DSE)
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Relation between peak LVOT PG
at stress and RWT & DT

1 r=0.428, p<0.001 1 r=0.328, p=0.001

LVOT peak PG at stress (mmHg)
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LVOTO and DTS

« Patients with LVOTO had lower DTS (3.9+4.1
vs. 6.1£4.1, p=0.02).




Prevalence (%)
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vasospasm

® no depression
® depression



QTc interval

Regression analysis of depression parameters and
QTc interval
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Microvascular Angina

known as cardiac syndrome X

At least one cardiovascular risk factor

More common in women than in men

Approximately 50% of these patients have physiologic
evidence of microvascular coronary dysfunction



Limitation of Diagnhosis
of Microvascular Angina

NoO recognition

NoO vaso- or coronary reactivity test
Subjective diagnosis

Slow flow

Specific hospital bias

Co-existing mild coronary stenosis (<50%)
or myocardial bridging



~2014.3 KoROSE data

943 women with chest pain who suspected IHD

444 patients diagnosed as angina 499 patients diagnosed as non-angina

216 patients with obstructive CAD

106 patients with vasospastic angina

2014 SMP




~2014.3 KoROSE data

P<0.001
years
70
65 -
60 -
I m B
50 -

Non-angina

Non-angina

CAD: obstructive coronary artery disease
MVA: microvascular angina
VSA: vasospastic angina 2014 SMP



CV risk factors

P=0.001
%
40
30
20
P l:t
0 |
(O72\D) MVA VSA

Smoking, Dyslipidemia: NS

80
60
40

%

P<0.001

CAD

\Y/AVZN

VSA

2014 SMP



LV diastolic function

- P<0.001 P<0.001

i mm

105 =0

90 - =

75 36 1

_

45 - 32 - . l
CAD MVA VSA CAD MVA VSA

2014 SMP



LV diastolic function

P<0.001

CAD

\Y/AVZ2N

AVASYA

P<0.001

14

12 -

10 -

8 i

(072\D)

\Y/AVZN

VSA

2014 SMP



Age-matched non-angina vs. MVA

ears P=0.708
63
60 -
57 -
54 - |
Non-angina \V/AVZAN

Non-angina, n=122
MVA: microvascular angina, n=122

Prevalence of DM,
HTN, smoking and
dyslipidemia between
two groups: NS

2014 SMP



94
92
90
88
86

Age-matched non-angina vs. MVA

g/m? P=0.042 o P=0.017
7.2
6.8
6.4
n I 5.6 I
Non-angina \V/AVZAN Non-angina \V/AVZAN

Non-angina, n=122
MVA: microvascular angina, n=122

2014 SMP



Ischemic Chest Pain

Myocardial substrate?




Summary

In women,
* Aging Is the most strong factor for IHD.

» Considerable patients may have microvascular
angina.

* Impairment of LV diastolic function may have
some relation to microvascular angina.

« Additional studies with specific diagnostic
testing are required.
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