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What i1s the
Mismatch Disease ?




Treat or Not treat
No Doubt about Stenting !
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Visual
estimation:

85%

IVUS MLA:
2.8 mm?




FFR

Intravenous adenosine, 160 pug/kg/min
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Treadmill test
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Dobutamine Stress EchoCG
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Mismatch Disease

Angiographic DS(%) : 85%
IVUS MLA : 2.8 mm?

FFR : 0.84

Treadmill test : Negative
Thallium spect : Normal
Stress Echo : Normal

What would you do ?




Mismatch Disease

Mismatched problems mainly are
between angiographic severity/
IVUS MLA and non-invasive stress
test. Not related with FFR.




Mismatch Disease
In the Cath Lab

Comparison analysis; Angiography vs. FFR (n=3000)

Mismatch Is
Nnot uncommon

.O 10 20 30 40 50 60 70 80 90 100
QCA Diameter Stenosis (%)

Courtesy of Bernard De Bruyne, MD, PhD, 57 coucctmenane




Which one Is closer
to the truth among
angiographic stenosis,

IVUS MLA, and FFR ?




The truth 1Is
the evidence of

objective Ischemia.




Evidence Based
Medicine

Treatment relies primarily
OoNn noninvasive stress test
(objective Ischemia).




Class Il

Don’t touch
without evidence of
objective iIschemia'!




Negative non-invasive
stress test means

Excellent
Prognosis |

Shaw LJ, J Nucl Cardiol 2004;11:171-85 , Prognostic value of gated myocardial
perfusion SPECT. Very large meta-analysis. (n=39,173 patients)




Cases of
Mismatch Diseases




Do you believe Your Eyes ?

The anglographic severity Is
not correlated with its
Ischemic potential.

85% 85% 90% 30%

TMT and Thallium SPECT
Negative @ Positive




Do you believe IVUS MLA ?

IVUS MLA of 4mm? is too big
to define clinical iIschemia ?

2.8 mm? 2.1 mm?2 7.2 mm? 5.3 mm?2

TMT and Thallium SPECT
Negative @ Positive




Do you believe FFR value ?

FFR Is constantly matched
with non-invasive stress test
(TMT and Thallium SPECT).

0.84 0.75 0.82 0.70

TMT and Thallium SPECT
Negative | Positive




INn Fact,

FFR Is the only matched index
with noninvasive stress tests
(objective iIschemia) In the
cath lab.




INn Fact,

3-dimensional FFR Is closer
to the truth rather than 2-
dimensional angiographic
severity or IVUS MLA.




Mismatch Disease

Do you want to treat the Lesion ?
based on angiography and/or IVUS MLA

Do you want to treat the Patients ?

based on non-invasive stress test
and/or FFR




FFR vs. IVUS




Is 4 mMmm?2 of IVUS MLA
a little bigger

to define clinical iIschemia ?




IVUS cutoff Value
Published Data Review

Nishioka T,
JACC 1999

Briguori et al
AJC 2001

Takaki et al
Cir. 1999

Abizaid et al
AJC 1998

70 lesions

53 lesions

42 pts

86 pts

Cut-off of MLA
(mm?2)

<4.0
(Thallium +)

<4.0
(FFR<0.75)

<3.0
(FFR<0.75)

> 4.0
(CFR >2.0)

Sensitivity
Specificity

80%
90%

92%
54%

83 %
92.3 %

Accuracy
92%

QCA VD (mm)
DS (%)

3.08+0.3
52+11

MLA (mm?2)

3.9+2.5

MVA (mm?)

12.0+4.6

Area stenosis%

65+18




Briguori, et al. AJC 2001;87:136-41 AMC data

4.0 mm? 4.0 mm2
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e Study patients were too small.
e Large vessels (negative FFR) were included.



New Comparison Data

AMC prospective cohort registry
(n=340 lesions), 2010

Thallium SPECT vs.
IVUS MLA




Distributions of MLA
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Plots for
the sensitivity & specificity of MLA

—— Sensitivity
—=— Specificity

Sensitivity 87.8%
Specificity 49.3%
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Thallium SPECT vs.
IVUS MLA

2.13 mm?

AMC prospective cohort registry
(n=340 lesions), 2010




New Comparison Data

AMC prospective cohort registry
(n=236 lesions), 2010

FFR vs.
IVUS MLA




Methods
Study Population

Between July 2009 and May 2010, 201 patients with
236 lesions underwent IVUS and FFR pre-PCI.

Exclusion criteria
Multiple stenoses within a target vessel
Bypass graft lesions
Significant LM disease
Side branch lesions

ISR
Culprit vessels in myocardial infarction

thrombi-containing




Methods
FFR and IVUS Measurements

FFR was measured at maximal hyperemia induced
by Intravenous adenosine infusion, administered at
140ug/kg/min through a central vein

The stenosis was considered functionally significant
when the FFR <0.8

Plaque burden (PB) at the MLA site = (EEM area —
Lumen area) / EEM area x 100 (%)

%Area stenosis = [Reference lumen area—MLA] /
reference lumen area x 100 (%)




Results
Baseline Characteristics

Age (years)

Male

Diabetes, N (%)
Hypertension, N (%)
Smoking, N (%)
Hyperlipidemia, N (%)
Renal failure, N (%)
Clinical manifestation
Stable angina, N (%)
Unstable angina, N (%)

Total
201
6119
144 (72%)
61(30%)
123 (61%)
99 (49%)
136 (68%))
3 (2%)

145 (72%)
40 (20%)

NSTEMI,N(%)

16 (8%)




\

Pre-adenosine FFR

Post-adenosine FFR

Average of proximal & distal references
Averaged EEM diameter, mm
Averaged lumen diameter, mm

At MLA site

MLA, mm?
EEM area, mm?

Area stenosis, %

Plaque burden, %

Length with lumen area <4.0
Length with lumen area <3.0
Length with lumen area <2.4

Total
236
0.95+0.06
0.85+0.09

4.0x0.7
3.1+0.5

2.6x+1.0
11.1+4.3
64.9+12.2
74.8+10.1
9.3+9.0
4.6%+6.0
2.4+3.8




IVUS cutoff Value
Published Data Review

Nishioka T,
JACC 1999

Briguori et al
AJC 2001

Takaki et al
Cir. 1999

Abizaid et al
AJC 1998

70 lesions

53 lesions

42 pts

86 pts

Cut-off of MLA
(mm?)

<4.0
(Thallium +)

<4.0
(FFR<0.75)

<3.0
(FFR<0.75)

> 4.0
(CFR >2.0)

Sensitivity
Specificity

80%
90%

92%
54%

83 %
92.3%

Accuracy
92%

QCA VD (mm)
DS (%)

3.08+0.3
52+11

MLA (mm?2)

3.9%2.5

MVA (mm?)

12.0+4.6

Area stenosis%

65+18




r=0.507, p<0.001

1 2 3 4 5 6
IVUS Minimal lumen area, mm?

r=-0.388, p<0.001

20 30 40 510) 60 70
Area.stenosis, %

r=-0.387, p<0.001

40 50 60 70 80
Plague burden, %

r=-0.472, p<0.001 °
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New IVUS MLA
matched with FFR <0.80

Cut-off =2.42mm?

AUC=0.800
95% CI=0.742-0.848
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Sensitivity=90%
pecificity=60%
PV=96%
PV=37%
Accuracy=68%

20 40 60 80 100

100-Specificity

AMC data, 2010




New Cut-off Value of IVUS MLA (mm2)

according to different Vessel Diameter

FFR <0.8/>0.8

Cut-off

sensitivity

specificity | PPV

NPV

Accuracy

95%Cl

Vessel diamete

r at the MLA site

<3.0mm (n=38)

MLA

7/31

1.45 71

77.4

76

0.562-0.861

Length

7/31

12.0 57

83

78

0.511-0.823

PB

7/31

75.4 43

94

85

0.483-0.801

Area stenosis

7/31

66.8 86

52

56

0.526-0.834

Vessel diamete

at the MLA site

3.0-3.5mm

MLA

13/40

1.8

61

0.633-0.874

Length

13/40

4.9

ez 94

0.636-0.876

PB

13/40

74.5

=7 V. Wal

Area stenosis

13/40

75.8

Vessel diamete

at the MLA site

3.5-4.0mm

MLA

18/54

2.15 83

Length

18/54

3.57 83

2.15

Im

m?2

0.629-0.871

0.528-0.794

0.736-0.917

s 54

93 77

0.704-0.895

PB

18/54

80.2 83

s 54

93 77

0.746-0.923

Area stenosis

18/54

70.0 89

72 52

95 76

0.716-0.904

Vessel diamete

at the MLA site

>4.0mm (n=73)

MLA

11/62

2.41 91

83 50

98 84

0.775-0.940

Length

11/62

0.83 91

37

98 75

0.682-0.879

PB

11/62

80.7

31

67

0.753-0.926

Area stenosis

11/62

79.3

67

89

0.656-0.860




Optimal Cut-off and Predictive Values
for Detecting FFR<0.8 According to LAD vs. Non-LAD

Cut-off Sensitivity/  PPV/
specificity NPV

Accuracy AUC

LAD (n=157), FFR <0.8 (=42)
MLA, mm?

Length with lumen area <3.0mm?2
PB,%

Area stenosis,%

Non-LAD (n=79), FFR <0.8 (n=7)
MLA, mm?

Length with lumen area <3.0mm?
PB,%

Area stenosis,%

88 /57
79162
86 /57
67 /73

86 /81
100 /63
711797
86 / 86

43 /93
43/ 88
42 ] 92
48 | 86

30/98

21/100

711797
38 /94




Diagnhostic Accuracy
of IVUS MLA 2.4 mm?

Sensitivity=90%
Specificity=60%
NPV=96%
PPV=37%
Accuracy=68%

B Sensitivity
B Specificity
L1 Accuracy

Reference Reference Non-LAD
lumen <3mm lumen=3mm

~ Specificity: 54% vs.69%, p=0.025, Specificity: 43% vs. 74%, p<0 001
Diagnostic accuracy: 55% vs. 75%, p<0.001 i




Multivariate Analysis
INn the Overall Cohort of 236 Lesions

Independent determinants of FFR as a continuous variable
B 95% CI P value

MLA 0.269 0.010-0.035 | <0.001

Plague burden -0.204 | -0.003--0.001 | 0.001
Lesion length -0.237 |-0.006 - -0001 | 0.001




Multivariate Analysis
INn the Overall Cohort of 236 Lesions

Independent determinants of FFR as a continuous variable
B 95% CI P value

MLA 0.269 0.010-0.035 | <0.001
Plaque burden -0.204 | -0.003--0.001 | 0.001
Lesion length -0.237 |-0.006 - -0001 | 0.001

Independent determinants for FFR<0.8
Male gender 4.2 1.546-11.384 | 0.005

MLA 0.21 0.098-0.432 | 0.001
Plaque burden 1.06 1.010-1.116 | 0.019
LAD lesion 4.37 1.608-11.88 | 0.004

Age, male gender, DM, reference lumen diameter, LAD lesion location, MLA, PB,
area stenosis-and lesion length with a lumen area <3.0mm?




Total 236 intermediate lesions

117 with MLA=2.4mm? 119 with MLA <2.4mm?
| |
v v v v
112/117 (96%) 5/117 (4%) 75/119 44/119 (37%)
FFR=0.8 FFR<0.8 FFR=0.8 FFR<0.8
I\ J
Y

In case of IVUS MLA < 2.4mm?, there
was no additive IVUS parameters to
Improve the accuracy predicting FFR.




FFR <0.80 vs.
IVUS MLA

2.4 mMm?

AMC prospective cohort registry
(n=236 lesions), 2010




Honestly Speaking,
In My Practice...




32%

Unnecessary

69% Procedure

2.4 mm? |4 mm?




Can IVUS MLA
Predict FFR <0.8 ?

NO !




Can IVUS MLA
Predict FFR <0.8 ?
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IVUS MLA iIs only one of
many factors affecting

coronary flow dynamics.




by FFR

We can do decision
making - treat or not treat.
(NPV : > 95%)




by IVUS MLA

We can not do decision
making - treat or not treat.
(PPV : 37%)




Why FFR ?

To have a decision making ;
Treat or Not treat.

FFR can be useful as an
alternative to stress test In
the cath.




Why IVUS ?

Support the Decision Making
Real Size Measurement
Plaque Characterization
Procedure Optimization




Functional PCI

Start the procedure with FFR,
and finish the procedure with
IVUS. You can make a good
clinical outcomes.




Thank You !l




