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x Clinic Assessment of Patients

\ 4 with Suspected Angina due to CHD
Fatal and Non-fatal Myocardial Infarction

HR* 6.76 (5.69,8.03), p<0.001
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W Pe Scottish COmputed Tomography
@  of the HEART (SCOT-HEART) Trial

First trial to assess the clinical impact of the addition
of CTCA in patients presenting with suspected angina
due to coronary heart disease in the Cardiology clinic

* Diagnosis (Primary Endpoint)
Investigations
* Treatments

* OQutcomes
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@ of the HEART (SCOT-HEART) Trial
Diagnosis: Primary Endpoint

Diagnosis of Coronary Heart Disease

Diagnosis of Angina due to Coronary Heart Disease

. Yes Certainty:
. Probable Yes/No versus Probable/Unlikely
* Unlikely
e No Frequency:
Yes/Probable versus Unlikely/No
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@ of the HEART (SCOT-HEART) Trial

Entry Criteria

Inclusion Criteria
* Age 18-75 years

* Suspected angina due to coronary heart disease

Exclusion Criteria

* Inability to undergo CT scanning

* Renal failure (estimated GFR <30 mL/min)
e Allergy to contrast media

* Pregnancy
* Acute coronary syndrome within 3 months

* Previous recruitment to the trial

No restriction according to:

* Obesity (65 kg/m?2)
e Calcium score (9015 AU)
* Arrhythmia (AF)




> 4

The SCOT-HEART Trial
< Study Protocol

Primary Care Physician Referral

v

Clinic Consultation
History, Examination, 12-lead ECG

v

Exercise ECG if appropriate

v

Diagnosis, Investigations and
Treatment Plan Documented

v v
Computed Cardiovascular
Tomography Risk
Coronary Assessment:
Angiogram ASSIGN Score
v
Result to Attending Clinician
v

v

Approached for Study Inclusion
Angina Questionnaire

6-Week Attending Clinician Review
Diagnosis, Investigations and
Treatment Plan

v

v

Randomised 1:1 to
CTCA + Standard Care or
Standard Care alone

6-Week Patient Review
Angina Questionnaire

v

Clinical Outcome
NHS Health Records
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\ 4 of the HEART (SCOT-HEART) Trial
Trial Centers

Complete Health ‘{‘,.‘ ¢ One National
Record Data Capture s“ ‘* Healthcare Provider
v
NHS
/SD - | s
et ™ * SCOTLAND
‘oo’ 12 Centers Across
Scotland
\ NHS y P.erth Royal Infirmary, Perth
National Ninewells, Dundee
Services Victoria Hospital, Kirkcaldy
Scotland

Forth Valley Hospital, Larbert
Western General Hospital, Edinburgh
Royal Infirmary, Edinburgh

Royal Alexandra Hospital, Paisley

Western Infirmary, Glasgow

Glasgow Royal Infirmary, Glasgow
University Hospital, Ayr

St John’s Hospital, Livingston

Borders General Hospital, Melrose




Scottish COmputed Tomography
of the HEART (SCOT-HEART) Trial

Trial Population
Patients Referred for Evaluation Only 11% of All Patients
of Suspected Angina due to Excluded From the Trial
Coronary Heart Disease
n=9,849

Ineligible Patients
4 n=1,082

Eligible Patients for
SCOT-HEART trial — -
n=8,767 Eligible Non-recruited
Patients n=4,621
>
y Missi 137
. . . . issing
Eligible Recruited Pat.lents for Patient preference 5613
SCOT-HEART trial Clinician choice 547
n=4,146 Not Approached 992
l Other 332
Randomization 1:1 47% of Eligible Patients
n=4,146 Recruited Into the Trial
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Trial Population

Randomization 1:1
n=4,146

Scottish COmputed Tomography
< of the HEART (SCOT-HEART) Trial

v

v

Standard of Care

Standard of Care +
CT Coronary Angiogram

n=2,073 n=2,073
CT Coronary Angiogram
100% Data for the n=1,778
Computed Tomography Primary End-point
. ¢ 3 Non-completion 295
SR A - lll-health/death 6
n=3 Intention-to-Treat Patient default 245
Analysis Technical 10
Other 34
v v
Data for Primary Data for Primary
Endpoint Endpoint
n=2,073 n=2,073




All Participants

Standard Care +

CTCA

Standard Care

Number

Male

Age (years)

Body-mass Index (kg/m?)

Atrial Fibrillation

Prior Coronary Heart Disease
Prior Cerebrovascular Disease
Prior Peripheral Vascular Disease
Current or Ex-smoker
Hypertension

Diabetes Mellitus
Hypercholesterolemia

Family History

Serum Total Cholesterol (mg/dL)

Serum High-density Lipoprotein Cholesterol (mg/dL)

4146 (100%)

2325 (56%)

57+10

306

84 (2%)

372 (9%)

139 (3%)

53 (1%)

2185 (53%)
1395 (34%)
444 (11%)
2176 (53%)

1716 (41%)

206146

51+16

2073 (50%)

1162 (56%)

57+10

30+6
42 (2%)
186 (9%)
91 (4%)
36 (2%)
1095 (53%)
712 (34%)
223 (11%)
1099 (53%)
887 (43%)
206+47

51+16

2073 (50%)

1163 (56%)

57+10

30+6
42 (2%)
186 (9%)
48 (2%)
17 (1%)
1090 (53%)
683 (33%)
221 (11%)
1077 (52%)
829 (40%)
206+44

51+16



All Participants

Standard Care +

CTCA

Standard Care

Anginal Symptoms Typical
Atypical
Non-anginal
Electrocardiogram Normal
Abnormal
Stress Electrocardiogram
Performed
Normal
Inconclusive
Abnormal
Further Investigation
Stress Imaging Radionuclide
Other
Invasive Coronary Angiography
Baseline Diagnosis Coronary Heart Disease

Angina due to CHD

Predicted 10-year Coronary Heart Disease Risk

1462 (35%)
988 (24%)
1692 (41%)
3492 (84%)
608 (15%)

3517 (85%)
2188 (62%)
566 (16%)
529 (15%)
1315 (32%)
389 (9%)
30 (1%)
515 (12%)
1938 (47%)
1485 (36%)
17+12%

737 (36%)
502 (24%)
833 (40%)
1757 (85%)
292 (14%)

1764 (85%)
1103 (63%)
284 (16%)
264 (15%)
633 (31%)
176 (9%)
16 (1%)
255 (12%)
982 (47%)
742 (36%)
18+11%

725 (35%)
486 (23%)
859 (41%)
1735 (84%)
316 (15%)

1753 (85%)
1085 (62%)
282 (16%)
265 (15%)
682 (33%)
213 (10%)
14 (1%)
260 (13%)
956 (46%)
743 (36%)
17+12%
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Frequency

<

800

CT Coronary Angiography
@ prevalence of Coronary Heart Disease

700

600 -

500 -

400 -

300 -

200 -

100 -

O -

Normal Obstructive
Non-Obstructive

Coronary Heart Disease

Clinicians Reporting CTCA

Diagnosis of Angina due to CHD

« Certainty

RR 3.76 [95% CI, 3.61-3.89]

 Frequency

RR 0.78 [95% ClI, 0.70-0.86]




~ CT Coronary Angiography
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< Safety

Adverse Reactions & Radiation Dose

| Frequency _

Contrast Reactions 13 (0.7%)
Contrast Extravasation 7 (0.4%)
Vasovagal Reaction 4 (0.2%)
Headache 4 (0.2%)
Other 3 (0.2%)
TOTAL 31 (1.7%)

Median Radiation Dose: 4.1 mSv (Interquartile Range 3.0-5.6)

Dose-length Product: 291 mGy.cm (Interquartile Range 216-397)

37% Radiation Dose Attributable to Coronary Artery Calcium Score
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» 4 CT Coronary Angiography: Diagnosis &y

*

Baseline Compared to 6 Weeks

Overall Changes in Diagnosis: 25% versus 1%, P<0.001

Attending Clinician: Diagnosis of Coronary Heart Disease

Certainty
Frequency

——

2.56 [2.33-2.79]
1.09 [1.02-1.17]

Attending Clinician: Diagnosis of Angina due to CHD
(Primary End-point)

Certainty
Frequency

il

1.79 [1.62-1.96]
0.93 [0.85-1.02]

0.0 1.0 2.0

|
4.0

Relative Risk [95% Confidence Intervals]



O CTCA and Investigations
€ Baseline Compared to 6 Weeks

Overall Changes in Investigations: 15% versus 1%, P<0.001

C llati
anceliations CTCA Report in those with

160

140 cancelled Invasive Coronary
120 Angiogram:

100

80 Normal 15 (52%)
60

N I Non-obstructive 9 (31%)

Frequency

20

Obstructive 5(17%)

Stress  Invasive All Tests
Testing Coronary
Angiography

. CTCA + Standard Care Standard Care
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*

CTCA and Investigations
Baseline Compared to 6 Weeks

Overall Changes in Investigations: 15% versus 1%, P<0.001

160

140

120

=
o
o

80

60

Frequency

40

20

New Investigations

Stress  Invasive All Tests
Testing Coronary
Angiography

. CTCA + Standard Care

CTCA Report in those with
new Invasive Coronary
Angiogram:

Normal 0 (0%)
Non-obstructive 11 (12%)

Obstructive 79 (88%)

Standard Care
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€ Baseline Compared to 6 Weeks

V¥ CTCA and Medical Therapy

Overall Changes in Treatments: 23% versus 5%, P<0.001

Frequency

Cancellations New Treatments
400 400
350 350
300 300
g 2
250 9 250
200 2 200
o
150 Y 150
Ll
100 100
50 50 -
0 - 0
Preventative Anti- All Preventative Anti- All
Therapy Anginal Therapies Therapy Anginal Therapies
Therapy Therapy

. CTCA + Standard Care . Standard Care




O CTCA and Symptoms
€ Baseline Compared to 6 Weeks

No Overall Change in Symptoms at 6 Weeks
Overall Treatment Satisfaction High (92/100) in Both Groups

100 —F

80 T [ ]

60

40 -

20 -

Seattle Angina Questionnaire

Baseline 6 Weeks Baseline 6 Weeks

Angina Stability Angina Frequency

. CTCA + Standard Care . Standard Care



v ’<¢ CTCA and Clinical Outcome
A 4 1.7 Years of Follow-up

Fatal and Non-Fatal Mi

5 -
HR 0.62 [0.38-1.01]

0
39
3 = 3 Standard Care
w— QO ]
o >
S
28 2+
S S
g = 1 CTCA
ol

0
CTCA 2073 1571 853 323

Standard Care 2073 1550 837 316

0 1 2 3
Follow Up
(years)

CHD Death, Non-Fatal Mi
and Non-fatal Stroke

7 HR0.64 [0.41-1.01]
0]
= 4. P=0.056
QS
§ c 3 _ Standard Care
w— O
53
2 & 2+
=
Sz 1 CTCA
o}
0 -

CTCA 2073 1569 851 321
Standard Care 2073 1547 835 315

0 1 2 3

Follow Up
(years)



;v4 CTCA and Clinical Outcome
’ Coronary Angiography & Revascularisation

Coronary Angiography Coronary Revascularisation
HR 1.06 [0.92-1.21], P=0.451 HR 1.20 [0.99-1.45], P=0.061
25—
o CTCA 15 —
2 . 204 (%) CTCA
O X )
FU = Standard Care = 8\,
E- E’ 15+ g % 10 -
@) y—
g CICJ —# 2 q>J Standard Care
= 10—
s ( =S )
O +~ — 5 — i
Q'S O =
o = 5 _ Q. g Z
— e)
(ol -
= /
1 i
CTCA 2073_ 1249 634 227 CTCA 2073 1386 733 270
Standard Care 2073 1263 660 226 Standard Care 2073 1413 755 276
| | | | | | | |
0 1 2 3 0 1 2 3
Follow Up Follow Up

(years) (years)



g Fatal and Non-fatal Ml
@ Post-hoc 6-Week Landmark Analysis

Diagnostic Implementation
Delay of CTCA Findings
2:57 Standard Care
0]
c ~
8 207
S 2 CTCA
w— O 1.5
o >
T
o8& 1.0
5 < } HR 0.50 [0.28-0.88]
Q= -
Sz 05 P=0.015
o
0.0-
CTCA 2073 2062 1571 853 323
Standard Care 2073 2064 1550 837 316
m /7 | | |
0-6 1 2 3
Weeks Follow Up

(years)
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@ Conclusions

In patients presenting with suspected angina due to
coronary heart disease, the addition of computed
tomography coronary angiography

* Clarifies the diagnosis: 1in 4

* Increases the diagnosis of CHD but appears to reduce
the diagnosis of angina due to CHD

* Alters subsequent investigations: 1in 6

* Changes treatments: 1in 4

* Does not affect immediate anginal symptoms

* Appears to increase coronary revascularisation and
reduce fatal and non-fatal myocardial infarction
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THE LANCET

CT coronary angiography in patients with suspected angina
due to coronary heart disease (SCOT-HEART): an open label,
parallel group multicentre trial

Thie STOT- HEART imeestigaiors™

Summary

Background The benefit of CT coromary angiograpby [CTCA) in patients presenting with stable chest pain has not
been systemabically studied. We aimed ip assess the effect of CTCA on the dizgnosis, management, and owboome of
patients referred to the cardiology dimic with suspeded angina due bo coronary heart disease.

Methods In this mumﬂﬂmmﬁm recruited patients aged 1575 years refemed
for the assessment of susperted angina due bo mronary beart disease from 12 chest dimics across
Eﬂ.ﬂ.“lﬂlﬂjw[t“mhlﬂdﬂm Cl'Cﬂ.wm F.H.‘lnhllnim.
was done with 2 web-based service 1o ensure allocation conceadment. The primary endpoint was cedainty of the diagnesis

of angina serondary io cormary heart disease at & weels. A0 analyse were intentiondo-treat, and patients were analyse=d

im the groap they were allocted io, irespective of mmpliance with sanning. This shody i regstered sith inscalTrials.
e, by B TO 140550,

Findings Between Now 15, 2000, and Sept 24, 704, ntrlnhu]j:m.g.dillﬁlﬂ%]nfﬂ!p.tﬂ}uhhﬂhﬂm
for assessment of angina due to coronary heart disease. 47% of participants had a baseline dinic
ﬁwimﬂﬁmﬂﬂﬂmhhmﬂhﬂsnﬁmmﬁd

wof beart disease in 555 and the of dme to ¢ hezart
mhﬁmﬁmmwmunmnpmpm mlhnwmm"[?mm
[RE] 2.56, 95% 1 2.332.79%; p<d-0001) and of coronary heart disease increased {1.09, 1.02-1.17;
p=0-017Z), the cerminty increased [1-79, 1.62-1-96; po0-0001] and Fregoency seemed 1o decrease (0-93, 0.85-1-0%;
p={0- 1250} fior the diagnosis of angina due bo coronary heart disease. This changed planmed investigations [15% s 1%;
pol- 00T} and treatments [23% v 5%; pol.0T) but did oot affect Gweek symptom severity or
admittances to hospital for chest pain. Afer 1.7 years, CTCA was associated with a 38% reduction in Gtal and non-
Gl myocardial infrction (26 es 42, HR 0-62, 95% C1 0-38-1-00; p=0-0527). but this was not significant.

Interpretation In patients with suspected anging due to ronary heart disease, CTCA darifies the dizgnosis, enables
targeting of intersentions, and might reduce the ftare risk of myocandial inGrction.

Funding The Chief Scientist Office of the Scottish Covernment Health and Social Care Divectorates (CZHY 4/5S88)
Diiszases Research Fumd.
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