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Radiation Dose in 2007
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Rationale

to investigate in a real-world setting in 2017:
» the radiation dose of cardiac CTA (primary endpoint),

» the utilization and efficacy of established dose saving strategies, and

» the independent predictors for radiation dose
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Methods

» PROTECTION VI is an international, industry-independent,
multi-vendor, prospective, observational study.

» 435 clinicians from 62 different countries were invited to participate

» Study investigators prospectively identified one calendar month in
2017 for participation and enrolled all consecutive patients

» Cardiac CTAs were carried out according to local standard of clinical
care

» Cardiac CTA study details and CT images were collected and
analyzed in a central core laboratory

» Registered at clinicaltrials.gov (NCT02996903)
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Results

» 61 international sites (42 university hospitals, 19 community
hospitals) from 32 different countries

» 51 patients (IQR 27 — 91 patients)
per site during the month
of enrollment;

» 4502 patients undergomg
diagnostic cardiac CTA
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Study Site Characteristics
e Do
(1965 patients) (4502 patients)

Site experience, years

3 (1.5-5.5) 10.5 (7.0-13.0

Number of CTAs/month 26 (10 - 46) 51 (27-93)
CT system

16-slice CT, % (n) 4% (72) 0%

64-slice CT, % (n) 96% (1893) 9% (387)

>128-slice CT, % (n) NA 91% (4115)
CT manufacturer

GE, % (n) 24 (466) 26 (1168)

Philips, % (n) 8 (159) 13 (574)

Siemens, % (n) 59 (1155) 48 (2160)

Toshiba, % (n) 9 (185) 13 (600)
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Patient Characteristics

2007 Dose Survey 2017 Dose Survey
(1965 patients) (4502 patients)

Age, years NA 60 (51-69)
Male gender, % (n) NA 58 (2623)
BMI, kg/sgm 26.2 (23.8-28.8) 26.8 (24.1-30.1)
Indication: Coronary, % (n) 82 (1611) 89 (4006)
R-Blocker medication

Taking daily, % (n) 12 (233) 13 (603)

Admin. for CTA, % (n) 46 (904) 53 (2370
Stable sinus rhythm, % (n) 95 (1874) 90 (4055)
Heart rate, beats/min 61 (55-75) 60 (55-67)
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Coronary CTA Scan Protocols

2007 Dose Survey | 2017 Dose Survey
(1611 patients) (4006 patients)

Scan length, mm 131 (118-144) 137 (125-157) <.001
Tube potential £100kV, % (n) 5 (82) 56 (2226) <.001
Low-pitch helical scan protocol, % (n) 94 (1512) 11 (a47) <.001
with ECG-correlated . s -
tube current modulation, % (n) (1440} (323} <-
Axial scan protocol, % (n) 6 (99) 78 (3094) <.001
High-pitch helical scan protocol, % (n) 0 (0) 11 (a49) NA
lterative image reconstruction, % (n) 0 (o) 83 (3306) NA
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Coronary CTA: Dose
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Coronary CTA: Dose Variability
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Regional Dose Results
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Coronary CTA: Independent Predictors
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Conclusions

The current PROTECTION VI survey demonstrates that :

» the radiation exposure from cardiac CTA has been considerably
reduced by 78% over the last 10 years.

» This was mainly accomplished by an increased use of (a) low tube
potential scan protocols, (b) prospectively ECG-triggered axial and
high-pitch scan protocols, and (c) iterative image reconstruction.

» Given the high diagnostic accuracy and the low radiation dose,
coronary CTA should be considered as a first-line diagnostic test.

» The large 37-fold inter-site variability in median radiation dose
underlines the need for further site-specific training and adaptation
of contemporary cardiac scan protocols.
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Tube Potential and Dose
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CT Manufacturer and Dose
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