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after exclusion of the ADVANCE registry data. Moreover, when 
comparing the frequency of the primary endpoint of ‘ACM or 
any MI’ in the ADVANCE registry versus the pooled data in 
this meta-analysis, the statistical power increased from 0.60 to 
0.75 which is above the average observed in meta-analyses of 
cardiovascular trials.26 On the other hand, for the prediction of 
‘spontaneous MI’ the statistical power increased from 0.20 in 
the ADVANCE registry to 0.28 in the pooled analysis which is 
still well below the optimum of 0.80–0.90.

The use of a dichotomous FFRCT threshold to guide patient 
management decisions, namely, to avoid further downstream 
testing and revascularisation, remains controversial because of 
difficulty in confidence for any binary interpretation of values 
close to the threshold and since it is well known from the inva-
sive literature that the highest risk of an unfavourable clinical 
outcome and the greatest benefit of revascularisation is obtained 
in patients with the lowest FFR value.27 28 The present study 
confirms in a large dataset previous findings demonstrating an 
FFRCT risk continuum, with lower values being associated with 
higher risk.17 19 23 The integration of an FFRCT continuous inter-
pretation strategy with emerging CTA-derived metrics such as 
quantification of high-risk plaques,29 haemodynamic plaque 
forces30 and the ischaemic myocardium31 may potentially allow 
for a more individualised CTA ‘one-stop-shop’ platform for 

guiding therapeutic decision-making and for predicting clin-
ical outcomes.27 More studies are needed to elucidate the risk/
benefit trade-offs of a continuous versus a dichotomous FFRCT 
interpretation strategy in clinical practice.

This meta-analysis confirms the findings in previously 
published single-centre and multicentre studies, as well as the 
invasive physiology literature, the value of FFRCT testing to 
inform clinical outcomes in patients with stable CAD. Impor-
tantly, a normal FFRCT result in this large cohort of symptomatic 
patients, where almost three out of four had at least one coro-
�Q�D�U�\ �G�L�D�P�H�W�H�U �V�W�H�Q�R�V�L�V���•��������  �Z�D�V �D�V�V�R�F�L�D�W�H�G �Z�L�W�K �D �Y�H�U�\ �O�R�Z 
risk of 12-month death or MI (~0.6%). These findings together 
with the high negative predictive value of FFRCT for prediction 
of ischaemia support integration of FFRCT in the diagnostic 
workup of patients with CAD to safely mitigate the use of addi-
tional downstream testing after CTA.

Limitations
Although this meta-analysis comprised a large and representative 
number of patients undergoing CTA-FFRCT testing in clinical 
practice, data are based on observational and registry studies, 
and as such, may be subject to referral bias. Because downstream 
patient management was not mandated or randomised in any 

Figure 2  Meta-analysis of the primary composite endpoint (death or any MI) and secondary endpoints at 12-month follow-up. FFRCT>0.80: 
N=number of patients with adverse events; T=total number of patients. FFRCT≤0.80: n and t=number of patients with adverse events and total 
number of patients. Strata with zero events were not included in the analysis. MACE (major adverse cardiac event) was defined as a composite of 
death, any MI or unplanned revascularisation. Unplanned revascularisation was defined as any revascularisation (percutaneous coronary intervention 
and/or coronary artery bypass grafting) occurring between 3-month and 12-month follow-up. ADVANCE, Assessing Diagnostic Value of Non-invasive 
FFRCT in Coronary Care’ study19; FFRCT, CTA-derived fractional flow reserve; MI, myocardial infarction; NXT, Analysis of Coronary Blood Flow Using CT 
Angiography: Next Steps trial23; PLATFORM, Prospective Longitudinal Trial of FFRCT: Outcome and Resource impacts trial18; RR, risk ratio.
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of the studies, individual CT operators may have integrated 
different ‘thresholds’ for prescribing FFRCT testing potentially 
affecting the ratio between negative and positive FFRCT results 
and patient risk. Moreover, post-CTA-FFRCT patient and clini-
cian decisions on downstream medical therapy, referral to ICA 
or revascularisation may have been influenced by the FFRCT 
result, and thus to a varying degree affected the estimated risk 
estimate (‘confounding by indication’). Accordingly, the present 
data do not inform any treatment guidance. Another poten-
tial source of bias was the fact that not all patients from the 
original studies were included in the meta-analysis and that the 
number of adverse events were relatively low. Similar to CTA 
testing, FFRCT analysis cannot be performed in all patients. In 
selected real-world data, CT image quality was inadequate for 
FFRCT computation in up to 5% of the cases.19 24 Preliminary 
data indicate that patients in whom CTA or FFRCT cannot be 
performed may represent a high-risk group requiring special 
management attention.32 Outcome data in this patient category 
were not available for meta-analysis. We were not able, from 
the present dataset, to perform individual or adjusted data anal-
ysis. Patients in this meta-analysis were at relatively low risk 
of an unfavourable clinical outcome, thus the present findings 
may not be generalisable to higher risk cohorts. Information on 
the temporal distribution of adverse events was not available. 
Information on post-test medication was not available for this 
analysis. Although the lowest per-patient value was registered 
in the vast majority of patients (~94% of the total cohort), it 
cannot be excluded that a similar interpretation strategy in those 
patients where a lesion-specific reading strategy was applied 
would have reclassified some to lower FFRCT values.33 More 
studies are needed to assess the clinical implications of lesion-
specific versus distal segment only FFRCT positivity. The added 
prognostic information of FFRCT relative to CTA determined 
stenosis severity or coronary plaque burden cannot be assessed 
from the present dataset. An important limitation is the lack of 

information related to post-test angina. However, the overall 
rate of unplanned revascularisation among patients with a 
normal FFRCT result was low (1.3% at 1 year). As specific causes 

Key messages

What is already known about the subject?
►► CT angiography (CTA) has emerged as a guideline-directed 
first- line test in patients with suspected stable coronary 
artery disease (CAD).

►► In coronary stenosis of uncertain functional significance, FFRCT 
correlate to measured fractional flow reserve (FFR), and FFRCT 
is of value to guide clinical decision-making in patients with 
stable CAD, for example, by reducing the number of referrals 
to ICA after CTA, and by identification of patients most likely 
to require revascularisation.

►► Existing knowledge on the prognostic value of FFRCT is 
based on studies with different definitions of adverse events, 
different length of follow-up periods and overall low adverse 
event rates.

What might this study add?
►► By applying a uniform outcome measure across studies, 
this meta-analysis may provide more powerful and reliable 
assessment of the prognostic value of FFRCT testing in clinical 
practice.

How might this impact on clinical practice?
►► The findings in this study, together with the high negative 
predictive value of FFRCT for prediction of ischaemia, may 
support integration of FFRCT in the diagnostic workup of 
patients with CAD to safely mitigate the use of additional 
downstream testing after CTA.

Figure 3  Relationship between the primary endpoint (death or MI) and the pooled numerical FFRCT value. FFRCT >0.90: N=number of patients 
with adverse events; T=total number of patients. FFRCT 0.10-unit reduction strata: n and t=number of patients with adverse events and total number 
patients. Strata with zero events were not included in the analysis. Each 0.10-unit FFRCT reduction was associated with a higher frequency of the 
primary endpoint, RR 1.67 (95% CI 1.47 to 1.87), p<0.001. FFR, fractional flow reserve; MI, myocardial infarction; RR, relative risk.
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of mortality were not available in all studies, the overall rate 
of mortality being attributable to cardiovascular events is not 
known. However, ACM is of unparalleled relevance and is the 
most unbiased method to report death.34 Importantly, partici-
pating authors of the included studies collaborated on data 
extraction, which resulted in homogenised datasets minimising 
biases that otherwise can significantly influence data combina-
tion. The comprehensive systematic literature review, as well 
as the awareness of the participating expert authors of ongoing 
studies and published literature in this field, has substantially 
reduced risk of publication bias. Studies with longer follow-up 
are needed to confirm the present findings.

Conclusions
In patients with stable CAD, this meta-analysis demonstrates 
that a negative FFRCT result is associated with a low incidence 
of adverse events at 12 months, with significantly lower risk of 
death or MI compared with those with a positive FFRCT result. 
The FFRCT numerical value was inversely related to clinical 
outcomes. The present study confirms the intermediate-term 
safety of deferring additional downstream testing in patients 
with a negative FFRCT result. Large-scale studies assessing the 
safety of FFRCT testing in patients with higher risk CAD anatomy 
and with long-term follow-up are warranted.

Author affiliations
1Cardiology, Aarhus University Hospital, Aarhus, Denmark
2Liverpool Heart and Chest Hospital NHS Trust, Liverpool, UK
3DCRI, Duke University, Durham, North Carolina, USA
4Cardiology, MonashHeart, Melbourne, Victoria, Australia
5Radiology, St Pauls Hospital, Vancouver, British Columbia, Canada
6Radiology, University of Cambridge School of Clinical Medicine, Cambridge, UK
7Cardiology, Gify Heart Center, Gifu, Japan
8Institute of Regional Health Services Research, University of Southern Denmark, 
Esbjerg, Denmark
9Cardiology, University of Southern Denmark, Odense, Denmark
10HeartFlow Inc, Redwood City, California, USA
11Cardiology, Stanford University Hospital, Palo Alto, California, USA
12Department of Public Health, Aarhus Universitet Health, Aarhus, Denmark
13Cardiology, Glostrup University Hospital, Glostrup, Denmark

Twitter Timothy A Fairbairn @fairbairn_tim, Pam S Douglas @pamelasdouglas and 
Jonathan Weir-McCall @jweirmccall

Contributors  All authors contributed to providing the data necessary for the 
meta-analysis. All authors contributed to the conception of the work, analysis and 
interpretation of results. All authors contributed drafting and revising the manuscript. 
All authors have read and approved the submitted version of the manuscript. 
All authors agree to be accountable for all aspects of the work in ensuring 
that questions related to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Funding  This work was supported by the Department of Cardiology, Aarhus 
University Hospital, and Faculty of Health Sciences, Aarhus University, Aarhus, 
Denmark.

Competing interests  BLN has received unrestricted institutional research grants 
from Siemens and HeartFlow. TF has served on the Speakers Bureau for HeartFlow. 
PD has received research grants from HeartFlow. MRP has received research 
grants from HeartFlow, Bayer, Janssen, and the National Heart, Lung, and Blood 
Institute, and has served on the advisory board for HeartFlow, Bayer and Janssen. 
CR is employee of and owns equity in HeartFlow. SM is an employee of and owns 
equity in HeartFlow. KN has received institutional research support from Siemens 
Healthineers, HeartFlow, GE Healthcare and Bayer Healthcare. JL has served as a 
consultant for and owns stock options in Circle CVI and HeartFlow.

Patient consent for publication  Not applicable.

Provenance and peer review  Not commissioned; externally peer reviewed.

Supplemental material  This content has been supplied by the author(s). 
It has not been vetted by BMJ Publishing Group Limited (BMJ) and may not 
have been peer-reviewed. Any opinions or recommendations discussed are 
solely those of the author(s) and are not endorsed by BMJ. BMJ disclaims all 
liability and responsibility arising from any reliance placed on the content. 

Where the content includes any translated material, BMJ does not warrant the 
accuracy and reliability of the translations (including but not limited to local 
regulations, clinical guidelines, terminology, drug names and drug dosages), and 
is not responsible for any error and/or omissions arising from translation and 
adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://​creativecommons.​org/​licenses/​by-​nc/​4.​0/.

ORCID iDs
Bjarne L Nørgaard http://​orcid.​org/​0000-​0002-​4758-​7203
Manesh R Patel http://​orcid.​org/​0000-​0002-​2393-​0855
Jonathan Weir-McCall http://​orcid.​org/​0000-​0001-​5842-​842X

REFERENCES
	 1	 Douglas PS, Hoffmann U, Patel MR, et al. Outcomes of anatomical versus functional 

testing for coronary artery disease. N Engl J Med 2015;372:1291–300.
	 2	 Hoffmann U, Ferencik M, Udelson JE, et al. Prognostic value of noninvasive 

cardiovascular testing in patients with stable chest pain: insights from the PROMISE 
trial (prospective multicenter imaging study for evaluation of chest pain). Circulation 
2017;135:2320–32.

	 3	 , Newby DE, Adamson PD, et al, SCOT-HEART Investigators. Coronary CT angiography 
and 5-year risk of myocardial infarction. N Engl J Med 2018;379:924–33.

	 4	 Adamson PD, Williams MC, Dweck MR, et al. Guiding therapy by coronary CT 
angiography improves outcomes in patients with stable chest pain. J Am Coll Cardiol 
2019;74:2058–70.

	 5	 National Institute for Health and Care Excellence. Chest pain of recent onset: 
assessment and diagnosis of recent onset chest pain or discomfort of suspected 
cardiac origin. clinical guideline CG95. London: NICE, 2016. https://www.​nice.​org.​uk/​
guidance/​CG95

	 6	 Knuuti J, Wijns W, Saraste A, et al. 2019 ESC guidelines for the diagnosis and 
management of chronic coronary syndromes. Eur Heart J 2020;41:407–77.

	 7	 Tonino PAL, Fearon WF, De Bruyne B, et al. Angiographic versus functional severity of 
coronary artery stenoses in the FAME study fractional flow reserve versus angiography 
in multivessel evaluation. J Am Coll Cardiol 2010;55:2816–21.

	 8	 Nørgaard BL, Leipsic J, Gaur S, et al. Diagnostic performance of noninvasive fractional 
flow reserve derived from coronary computed tomography angiography in suspected 
coronary artery disease: the NXT trial (analysis of coronary blood flow using CT 
angiography: next steps). J Am Coll Cardiol 2014;63:1145–55.

	 9	 Driessen RS, Danad I, Stuijfzand WJ, et al. Comparison of coronary computed 
tomography angiography, fractional flow reserve, and perfusion imaging for ischemia 
diagnosis. J Am Coll Cardiol 2019;73:161–73.

	10	 Taylor CA, Fonte TA, Min JK. Computational fluid dynamics applied to cardiac 
computed tomography for noninvasive quantification of fractional flow reserve: 
scientific basis. J Am Coll Cardiol 2013;61:2233–41.

	11	 Coenen A, Kim Y-H, Kruk M, et al. Diagnostic accuracy of a machine-learning 
approach to coronary computed tomographic angiography-based fractional 
flow reserve: result from the MACHINE Consortium. Circ Cardiovasc Imaging 
2018;11:e007217.

	12	 Ko BS, Cameron JD, Munnur RK, et al. Noninvasive CT-Derived FFR Based on 
Structural and Fluid Analysis: A Comparison With Invasive FFR for Detection of 
Functionally Significant Stenosis. JACC Cardiovasc Imaging 2017;10:663–73.

	13	 Nørgaard BL, Gormsen LC, Bøtker HE, et al. Myocardial perfusion imaging versus 
computed tomography angiography-derived fractional flow reserve testing in 
stable patients with intermediate-range coronary lesions: influence on downstream 
diagnostic workflows and invasive angiography findings. J Am Heart Assoc 
2017;6:e005587.

	14	 Nørgaard BL, Hjort J, Gaur S, et al. Clinical use of coronary CTA-derived FFR for 
decision-making in stable CAD. JACC Cardiovasc Imaging 2017;10:541–50.

	15	 Jensen JM, Bøtker HE, Mathiassen ON, et al. Computed tomography derived fractional 
flow reserve testing in stable patients with typical angina pectoris: influence on 
downstream rate of invasive coronary angiography. Eur Heart J Cardiovasc Imaging 
2018;19:405–14.

	16	 Fairbairn TA, Nieman K, Akasaka T, et al. Real-world clinical utility and impact 
on clinical decision-making of coronary computed tomography angiography-
derived fractional flow reserve: lessons from the advance registry. Eur Heart J 
2018;39:3701–11.

	17	 Nørgaard BL, Terkelsen CJ, Mathiassen ON, et al. Coronary CT angiographic and flow 
reserve-guided management of patients with stable ischemic heart disease. J Am Coll 
Cardiol 2018;72:2123–34.

	18	 Douglas PS, De Bruyne B, Pontone G, et al. 1-year outcomes of FFRCT-guided care 
in patients with suspected coronary disease: the PLATFORM study. J Am Coll Cardiol 
2016;68:435–45.

 on D
ecem

ber 5, 2021 by guest. P
rotected by copyright.

http://heart.bm
j.com

/
H

eart: first published as 10.1136/heartjnl-2021-319773 on 22 O
ctober 2021. D

ow
nloaded from

 

https://twitter.com/fairbairn_tim
https://twitter.com/pamelasdouglas
https://twitter.com/jweirmccall
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-4758-7203
http://orcid.org/0000-0002-2393-0855
http://orcid.org/0000-0001-5842-842X
http://dx.doi.org/10.1056/NEJMoa1415516
http://dx.doi.org/10.1161/CIRCULATIONAHA.116.024360
http://dx.doi.org/10.1056/NEJMoa1805971
http://dx.doi.org/10.1016/j.jacc.2019.07.085
https://www.nice.org.uk/guidance/CG95
https://www.nice.org.uk/guidance/CG95
http://dx.doi.org/10.1093/eurheartj/ehz425
http://dx.doi.org/10.1016/j.jacc.2009.11.096
http://dx.doi.org/10.1016/j.jacc.2013.11.043
http://dx.doi.org/10.1016/j.jacc.2018.10.056
http://dx.doi.org/10.1016/j.jacc.2012.11.083
http://dx.doi.org/10.1161/CIRCIMAGING.117.007217
http://dx.doi.org/10.1016/j.jcmg.2016.07.005
http://dx.doi.org/10.1161/JAHA.117.005587
http://dx.doi.org/10.1016/j.jcmg.2015.11.025
http://dx.doi.org/10.1093/ehjci/jex068
http://dx.doi.org/10.1093/eurheartj/ehy530
http://dx.doi.org/10.1016/j.jacc.2018.07.043
http://dx.doi.org/10.1016/j.jacc.2018.07.043
http://dx.doi.org/10.1016/j.jacc.2016.05.057
http://heart.bmj.com/


9Nørgaard BL, et al. Heart 2021;0:1–9. doi:10.1136/heartjnl-2021-319773

Review

	19	 Patel MR, Nørgaard BL, Fairbairn TA, et al. 1-Year impact on medical practice and 
clinical outcomes of FFRCT: The ADVANCE Registry. JACC Cardiovasc Imaging 
2020;13:97–105.

	20	 Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for systematic review 
and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev 2015;4:1.

	21	 Wells GA, Shea B, O´Connell D, et al. The Newcastle-Ottawa scale (NOS) for assessing 
the quality of nonrandomized studies in meta-analysis. Available: http/www.​ohri.​ca/​
programs/​clinicalepidemiology/​oxford.​htm

	22	 Thygesen K, Alpert JS, Jaffe AS, et al. Fourth universal definition of myocardial 
infarction (2018). Circulation 2018;138:e618–51.

	23	 Ihdayhid AR, Norgaard BL, Gaur S, et al. Prognostic value and risk continuum of 
noninvasive fractional flow reserve derived from coronary CT angiography. Radiology 
2019;292:343–51.

	24	 McNabney CG, Sellers SL, Wilson RJA, et al. Prognosis of CT-derived fractional 
flow reserve in the prediction of clinical outcomes. Radiol Cardiothorac Imaging 
2019;1:e190021.

	25	 Nørgaard BL, Bøtker HE, Jensen JM. Recent controversy regarding the accuracy of 
CT-FFR. The truth is out there. J Cardiovasc Comput Tomogr 2018;12:e1.

	26	 da Costa BR, Juni P. Systematic reviews and meta-analyses of randomized trials: 
principles and pitfalls. Eur Heart J 2014;35:3336–45.

	27	 Nørgaard BL, Fairbairn TA, Safian RD, et al. Coronary CT angiography-derived 
fractional flow reserve testing in patients with stable coronary artery disease: 
recommendations on interpretation and reporting. Radiol Cardiothorac Imaging 
2019;1:e190050.

	28	 Johnson NP, Tóth GG, Lai D, et al. Prognostic value of fractional flow 
reserve: linking physiologic severity to clinical outcomes. J Am Coll Cardiol 
2014;64:1641–54.

	29	 Gaur S, Øvrehus KA, Dey D, et al. Coronary plaque quantification and fractional flow 
reserve by coronary computed tomography angiography identify ischaemia-causing 
lesions. Eur Heart J 2016;37:1220–7.

	30	 Lee JM, Choi G, Koo B-K, et al. Identification of high-risk plaques destined to cause 
acute coronary syndrome using coronary computed tomographic angiography and 
computational fluid dynamics. JACC Cardiovasc Imaging 2019;12:1032–43.

	31	 Ihdayhid AR, Norgaard BL, Achenbach S, et al. Ischemic myocardial burden subtended 
by computed tomography-derived fractional flow reserve (APPROACHFFRCT): 
An exploratory analysis on diagnostic performance. JACC Cardiovasc Imaging 
2020;13:2264–7.

	32	 Nørgaard BL, Mortensen MB, Parner E, et al. Clinical outcomes following real-world 
computed tomography angiography-derived fractional flow reserve testing in chronic 
coronary syndrome patients with calcification. Eur Heart J Cardiovasc Imaging 
2021;22:1182–9.

	33	 Kueh SH, Mooney J, Ohana M, et al. Fractional flow reserve derived from coronary 
computed tomography angiography reclassification rate using value distal to lesion 
compared to lowest value. J Cardiovasc Comput Tomogr 2017;11:462–7.

	34	 Garcia-Garcia HM, McFadden EP, Farb A, et al. Standardized end point definitions 
for coronary intervention trials: the academic research consortium-2 consensus 
document. Circulation 2018;137:2635–50.

 on D
ecem

ber 5, 2021 by guest. P
rotected by copyright.

http://heart.bm
j.com

/
H

eart: first published as 10.1136/heartjnl-2021-319773 on 22 O
ctober 2021. D

ow
nloaded from

 

http://dx.doi.org/10.1016/j.jcmg.2019.03.003
http://dx.doi.org/10.1186/2046-4053-4-1
http/www.ohri.ca/programs/clinicalepidemiology/oxford.htm
http/www.ohri.ca/programs/clinicalepidemiology/oxford.htm
http://dx.doi.org/10.1161/CIR.0000000000000617
http://dx.doi.org/10.1148/radiol.2019182264
http://dx.doi.org/10.1148/ryct.2019190021
http://dx.doi.org/10.1016/j.jcct.2017.11.003
http://dx.doi.org/10.1093/eurheartj/ehu424
http://dx.doi.org/10.1148/ryct.2019190050
http://dx.doi.org/10.1016/j.jacc.2014.07.973
http://dx.doi.org/10.1093/eurheartj/ehv690
http://dx.doi.org/10.1016/j.jcmg.2018.01.023
http://dx.doi.org/10.1016/j.jcmg.2020.05.008
http://dx.doi.org/10.1093/ehjci/jeaa173
http://dx.doi.org/10.1016/j.jcct.2017.09.009
http://dx.doi.org/10.1161/CIRCULATIONAHA.117.029289
http://heart.bmj.com/


Supplementum 

Prognostic Value of FFRCT:  A Systematic Review and Meta-analysis 

Nørgaard BL, Gaur S, Fairbairn TA, Douglas PS, Jensen JM, Patel MR, Ihdayhid 

AR, Ko B, Sellers SL, Weir-McCall JR, Matsuo H, Sand NP, Øvrehus KA, Rogers 

C, Mullen S, Nieman K , Parner E, Leipsic J, and Abdulla J 

STable 1. Search strategy in individual databases and reference screening of included and relevant review papers                           

STable 2. Meta-Analysis Newcastle-Ottawa Quality Scale                                                                                                             

SFigure 1. Meta-analysis of the primary composite endpoint (death or any MI) and secondary endpoints at 12 months follow-up 
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SFigure 2. Meta-analysis of the occurrence of revascularization between 3 and 12 months of follow-up                                                                 

 

STable 1. Search Strategy in Individual Databases and Reference Screening of Included and Relevant Review Papers 

Database Search strategy and syntaxes Number of 
retrieved articles  

Pubmed  
(Medline) 

(("computed tomography angiography"[MeSH Terms] OR ("computed"[All Fields] AND 
"tomography"[All Fields] AND "angiography"[All Fields]) OR "computed tomography 
angiography"[All Fields]) AND ("heart"[MeSH Terms] OR "heart"[All Fields] OR 
"coronary"[All Fields]) AND fractional[All Fields] AND flow[All Fields] AND reserve[All 
Fields] AND ("prognosis"[MeSH Terms] OR "prognosis"[All Fields])) AND ("loattrfull 
text"[sb] AND ("2010/01/01"[PDAT] : "2020/12//31"[PDAT]) AND English[lang]) 
 

162 

(("computed tomography angiography"[MeSH Terms] OR ("computed"[All Fields] AND 
"tomography"[All Fields] AND "angiography"[All Fields]) OR "computed tomography 
angiography"[All Fields]) AND ("heart"[MeSH Terms] OR "heart"[All Fields] OR 
"coronary"[All Fields]) AND fractional[All Fields] AND flow[All Fields] AND reserve[All 
Fields] AND ("death"[MeSH Terms] OR "death"[All Fields])) AND ("loattrfull text"[sb] 
AND ("2010/01/01"[PDAT] : "2020/12/31"[PDAT]) AND English[lang]) 

46 

(("computed tomography angiography"[MeSH Terms] OR ("computed"[All Fields] AND 
"tomography"[All Fields] AND "angiography"[All Fields]) OR "computed tomography 
angiography"[All Fields]) AND ("heart"[MeSH Terms] OR "heart"[All Fields] OR 
"coronary"[All Fields]) AND fractional[All Fields] AND flow[All Fields] AND reserve[All 
Fields] AND ("myocardial infarction"[MeSH Terms] OR ("myocardial"[All Fields] AND 
"infarction"[All Fields]) OR "myocardial infarction"[All Fields])) AND ("loattrfull text"[sb] 
AND ("2010/01/01"[PDAT] : "2020/12/31"[PDAT]) AND English[lang]) 

62 

(("computed tomography angiography"[MeSH Terms] OR ("computed"[All Fields] AND 
"tomography"[All Fields] AND "angiography"[All Fields]) OR "computed tomography 
angiography"[All Fields]) AND ("heart"[MeSH Terms] OR "heart"[All Fields] OR 
"coronary"[All Fields]) AND fractional[All Fields] AND flow[All Fields] AND reserve[All 
Fields] AND ("myocardial infarction"[MeSH Terms] OR ("myocardial"[All Fields] AND 
"infarction"[All Fields]) OR "outcome"[All Fields])) AND ("loattrfull text"[sb] AND 
("2010/01/01"[PDAT] : "2019/12/31"[PDAT]) AND English[lang]) AND ("loattrfull text"[sb] 
AND ("2010/01/01"[PDAT] : "2020/12/31"[PDAT]) AND English[lang]) 

100 
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 Total results of Pubmed 370 

Web of science computed tomography angiography and coronary fractional flow reserve and prognosis 
Refined by: WEB OF SCIENCE CATEGORIES: (CARDIAC CARDIOVASCULAR 
SYSTEMS) AND DOCUMENT TYPES: (ARTICLE) AND LANGUAGES: (ENGLISH) 
AND DOCUMENT TYPES: (ARTICLE) Timespan: 2010-2020. Indexes: SCI-EXPANDED, 
SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC 
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computed tomography angiography and coronary fractional flow reserve and death 
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STable 2. Meta-Analysis Newcastle-Ottawa Quality Scale  

Study Selection Comparability Outcome Total score 

PLATFORM study,  

Douglas P et al  (17), 2016 
**** ** ** 8 

Aarhus study 

Norgaard BL et al (16), 2018 
**** ** ** 8 

ADVANCE Registry,  

Patel M et al (18), 2020 
**** ** ** 8 

NXT study, 

Ihdayhid AR et al (22), 2019 
**** ** ** 8 

Vancouver study, 

McNabney CG et al (23), 2019 
**** ** ** 8 
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FFRCT >0.80: N = number of patients with adverse events; T= total number of patients. FFRCT ≤0.80: n and t 
=number of patients with adverse events and total number of patients. Strata with zero events were not included 
in the analysis. MACE (major adverse cardiac events) was defined as a composite of death, any MI or unplanned 
revascularization. Abbreviations and acronyms: CI, confidence interval; FFRCT, CTA derived fractional flow 
reserve; MI, myocardial infarction; NXT, “Analysis of Coronary Blood Flow Using CT Angiography: Next 
Steps” trial; PLATFORM, “Prospective Longitudinal Trial of FFRCT: Outcome and Resource impacts” trial; RR, 
risk ratio 

SFigure 1. Meta-analysis of the primary composite endpoint (death or any MI) and secondary endpoints 
at 12 months follow-up after exclusion of the ADVANCE registry data  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Heart

 doi: 10.1136/heartjnl-2021-319773–9.:10 2021;Heart, et al. Nørgaard BL



 

 

 

 

 

 

 

 

 

 

                          

 

SFigure 2. Meta-analysis of the occurrence of revascularization between 3 and 12 months of follow-up                    

FFRCT >0.80: N =number of patients in whom unplanned revascularization was performed; T= total number of 
patients. FFRCT ≤0.80: n and t = number of patients in whom unplanned revascularization was performed and 
total number of patients. Strata with zero events were not included in the analysis. Unplanned revascularization 
was defined as a procedure performed >3 months from the time of the CTA investigation. Abbreviations and 
acronyms: ADVANCE, “Assessing Diagnostic Value of Non-invasive FFRCT in Coronary Care” study; CABG, 
coronary artery by-pass grafting; CI, confidence interval; FFRCT, CTA derived fractional flow reserve; NXT, 
“Analysis of Coronary Blood Flow Using CT Angiography: Next Steps” trial; PCI, percutaneous coronary 
intervention; PLATFORM, “Prospective Longitudinal Trial of FFRCT: Outcome and Resource impacts” trial; 
RR, risk ratio 
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AR, Ko B, Sellers SL, Weir-McCall JR, Matsuo H, Sand NP, Øvrehus KA, Rogers 

C, Mullen S, Nieman K , Parner E, Leipsic J, and Abdulla J 

STable 1. Search strategy in individual databases and reference screening of included and relevant review papers                           

STable 2. Meta-Analysis Newcastle-Ottawa Quality Scale                                                                                                             

SFigure 1. Meta-analysis of the primary composite endpoint (death or any MI) and secondary endpoints at 12 months follow-up 

after exclusion of the ADVANCE registry data                                                                                                                                                   

SFigure 2. Meta-analysis of the occurrence of revascularization between 3 and 12 months of follow-up                                                                 

 

STable 1. Search Strategy in Individual Databases and Reference Screening of Included and Relevant Review Papers 

Database Search strategy and syntaxes Number of 
retrieved articles  

Pubmed  
(Medline) 

(("computed tomography angiography"[MeSH Terms] OR ("computed"[All Fields] AND 
"tomography"[All Fields] AND "angiography"[All Fields]) OR "computed tomography 
angiography"[All Fields]) AND ("heart"[MeSH Terms] OR "heart"[All Fields] OR 
"coronary"[All Fields]) AND fractional[All Fields] AND flow[All Fields] AND reserve[All 
Fields] AND ("prognosis"[MeSH Terms] OR "prognosis"[All Fields])) AND ("loattrfull 
text"[sb] AND ("2010/01/01"[PDAT] : "2020/12//31"[PDAT]) AND English[lang]) 
 

162 

(("computed tomography angiography"[MeSH Terms] OR ("computed"[All Fields] AND 
"tomography"[All Fields] AND "angiography"[All Fields]) OR "computed tomography 
angiography"[All Fields]) AND ("heart"[MeSH Terms] OR "heart"[All Fields] OR 
"coronary"[All Fields]) AND fractional[All Fields] AND flow[All Fields] AND reserve[All 
Fields] AND ("death"[MeSH Terms] OR "death"[All Fields])) AND ("loattrfull text"[sb] 
AND ("2010/01/01"[PDAT] : "2020/12/31"[PDAT]) AND English[lang]) 

46 

(("computed tomography angiography"[MeSH Terms] OR ("computed"[All Fields] AND 
"tomography"[All Fields] AND "angiography"[All Fields]) OR "computed tomography 
angiography"[All Fields]) AND ("heart"[MeSH Terms] OR "heart"[All Fields] OR 
"coronary"[All Fields]) AND fractional[All Fields] AND flow[All Fields] AND reserve[All 
Fields] AND ("myocardial infarction"[MeSH Terms] OR ("myocardial"[All Fields] AND 
"infarction"[All Fields]) OR "myocardial infarction"[All Fields])) AND ("loattrfull text"[sb] 
AND ("2010/01/01"[PDAT] : "2020/12/31"[PDAT]) AND English[lang]) 

62 

(("computed tomography angiography"[MeSH Terms] OR ("computed"[All Fields] AND 
"tomography"[All Fields] AND "angiography"[All Fields]) OR "computed tomography 
angiography"[All Fields]) AND ("heart"[MeSH Terms] OR "heart"[All Fields] OR 
"coronary"[All Fields]) AND fractional[All Fields] AND flow[All Fields] AND reserve[All 
Fields] AND ("myocardial infarction"[MeSH Terms] OR ("myocardial"[All Fields] AND 
"infarction"[All Fields]) OR "outcome"[All Fields])) AND ("loattrfull text"[sb] AND 
("2010/01/01"[PDAT] : "2019/12/31"[PDAT]) AND English[lang]) AND ("loattrfull text"[sb] 
AND ("2010/01/01"[PDAT] : "2020/12/31"[PDAT]) AND English[lang]) 

100 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Heart

 doi: 10.1136/heartjnl-2021-319773–9.:10 2021;Heart, et al. Nørgaard BL



 

 Total results of Pubmed 370 

Web of science computed tomography angiography and coronary fractional flow reserve and prognosis 
Refined by: WEB OF SCIENCE CATEGORIES: (CARDIAC CARDIOVASCULAR 
SYSTEMS) AND DOCUMENT TYPES: (ARTICLE) AND LANGUAGES: (ENGLISH) 
AND DOCUMENT TYPES: (ARTICLE) Timespan: 2010-2020. Indexes: SCI-EXPANDED, 
SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC 

 

20 

computed tomography angiography and coronary fractional flow reserve and death 
Refined by: WEB OF SCIENCE CATEGORIES: (CARDIAC CARDIOVASCULAR 
SYSTEMS) AND DOCUMENT TYPES: (ARTICLE) AND LANGUAGES: (ENGLISH) 
Timespan: 2010-2020. Indexes: SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, 
BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC. 
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computed tomography angiography and coronary fractional flow reserve and myocardial 
infarction. Refined by: LANGUAGES: (ENGLISH) AND WEB OF SCIENCE 
CATEGORIES: (CARDIAC CARDIOVASCULAR SYSTEMS) AND DOCUMENT 
TYPES: (ARTICLE). Timespan: 2010-2020. Indexes: SCI-EXPANDED, SSCI, A&HCI, 
CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC. 
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148 

Total results of all 
electronic search 
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STable 2. Meta-Analysis Newcastle-Ottawa Quality Scale  

Study Selection Comparability Outcome Total score 

PLATFORM study,  

Douglas P et al  (17), 2016 
**** ** ** 8 

Aarhus study 

Norgaard BL et al (16), 2018 
**** ** ** 8 

ADVANCE Registry,  

Patel M et al (18), 2020 
**** ** ** 8 

NXT study, 

Ihdayhid AR et al (22), 2019 
**** ** ** 8 

Vancouver study, 

McNabney CG et al (23), 2019 
**** ** ** 8 
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FFRCT >0.80: N = number of patients with adverse events; T= total number of patients. FFRCT ≤0.80: n and t 
=number of patients with adverse events and total number of patients. Strata with zero events were not included 
in the analysis. MACE (major adverse cardiac events) was defined as a composite of death, any MI or unplanned 
revascularization. Abbreviations and acronyms: CI, confidence interval; FFRCT, CTA derived fractional flow 
reserve; MI, myocardial infarction; NXT, “Analysis of Coronary Blood Flow Using CT Angiography: Next 
Steps” trial; PLATFORM, “Prospective Longitudinal Trial of FFRCT: Outcome and Resource impacts” trial; RR, 
risk ratio 

SFigure 1. Meta-analysis of the primary composite endpoint (death or any MI) and secondary endpoints 
at 12 months follow-up after exclusion of the ADVANCE registry data  
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SFigure 2. Meta-analysis of the occurrence of revascularization between 3 and 12 months of follow-up                    

FFRCT >0.80: N =number of patients in whom unplanned revascularization was performed; T= total number of 
patients. FFRCT ≤0.80: n and t = number of patients in whom unplanned revascularization was performed and 
total number of patients. Strata with zero events were not included in the analysis. Unplanned revascularization 
was defined as a procedure performed >3 months from the time of the CTA investigation. Abbreviations and 
acronyms: ADVANCE, “Assessing Diagnostic Value of Non-invasive FFRCT in Coronary Care” study; CABG, 
coronary artery by-pass grafting; CI, confidence interval; FFRCT, CTA derived fractional flow reserve; NXT, 
“Analysis of Coronary Blood Flow Using CT Angiography: Next Steps” trial; PCI, percutaneous coronary 
intervention; PLATFORM, “Prospective Longitudinal Trial of FFRCT: Outcome and Resource impacts” trial; 
RR, risk ratio 
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