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This commentary refers to ‘Targeted proteomics im-
proves cardiovascular risk prediction in secondary preven-
tion’, by N.S. Nurmohamed et al., https://doi.org/10.1093/
eurheartj/ehac055 and the discussion piece ‘Targeted pro-
teomics improves cardiovascular risk prediction in second-
ary prevention: the impact of statin treatment?’, by
P. Giral, https://doi.org/10.1093/eurheartj/ehac329.

Giral raises two questions regarding our recently published manu-
script ‘Targeted proteomics improves cardiovascular risk prediction
in secondary prevention’.1 First, he notes that there could be a bias
introduced by the use of statin therapy which is known to lower
C-reactive protein (CRP). Secondly, he questions why lipid lowering
therapy (LLT) use was not present in the clinical risk model which
was used as comparison to the protein model.

In the exploratory analysis of our study, we assessed inflammatory
pathways by dividing patients into high or low residual inflammatory
risk profiles based on baseline CRP levels. Patients from the Second
Manifestations of ARTerial disease (SMART) were divided in a high
CRP (>2 mg/L) and low CRP (≤2 mg/L) group. Since statins reduce
CRP, Giral questions whether statin use could have introduced a bias
in the exploratory analysis. Therefore, we compared the frequency
of statin use in patients with high and low CRP. There were slightly
more statin users in the low CRP group (67%) than in the high CRP
group (59%) in SMART. This small difference in statin users is unlikely
to have impacted our ‘additional pathway’ analysis, even more so
since the vast majority of patients in both groups was using statins.
The differences observed between major inflammatory pathways
underlying atherosclerotic cardiovascular disease (ASCVD) risk
therefore remain insightful. We hope that future studies will further
investigate the exploratory finding of neutrophil-signaling related
pathways in low CRP patients.

The second question raised by Giral concerns the absence of lipid
lowering drug use in the clinical risk model which was compared with
the protein model. To ensure a fair comparison of the newly developed

protein risk model with currently used clinical risk algorithms in our
study, a clinical risk model was composed with variables from the
SMART, Reynolds as well as the Framingham risk score2–4 andwas con-
structed with similar machine learning algorithms as the protein model.
Importantly, the SMART, Reynolds aswell as the Framingham risk score,
were developed with data from very large observational cohorts.
Nevertheless, the use of LLT was not included in any of these risk
scores, most likely reflecting the fact that the vast majority of, if not
all, secondary prevention patients are prescribed LLT. Thus, it is unlikely
that LLT use has discriminative value for ASCVD risk, and therefore we
did not include this variable in our clinical risk model.

In summary, the major conclusion of our study upholds that a
proteomics-based risk model is superior to the traditional clinical
models in predicting recurrent ASCVD risk, with a predominant
role of neutrophil-related pathways contributing in lowCRP patients.
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Data availability
Data availability from SMART and ATHERO-EXPRESS can be requested
via the principal investigators of those study cohorts (respectively f.l.j.vis-
seren@umcutrecht.nl and dkleijn@umcutrecht.nl).

References
1. Nurmohamed NS, Belo Pereira JP, Hoogeveen RM, Kroon J, Kraaijenhof JM, Waissi F,

et al. Targeted proteomics improves cardiovascular risk prediction in secondary pre-
vention. Eur Heart J 2022;43:1569–1577.

2. Dorresteijn JAN, Visseren FLJ, Wassink AMJ, Gondrie MJA, Steyerberg EW, Ridker
PM, et al. Development and validation of a prediction rule for recurrent vascular
events based on a cohort study of patients with arterial disease: the SMART risk score.
Heart 2013;99:866–872.

3. Ridker PM, Buring JE, Rifai N, Cook NR. Development and validation of improved al-
gorithms for the assessment of global cardiovascular risk in women: the Reynolds risk
score. JAMA 2007;297:611–619.

4. D’Agostino RB, Vasan RS, Pencina MJ, Wolf PA, Cobain M, Massaro JM, et al. General
cardiovascular risk profile for use in primary care: the Framingham heart study.
Circulation 2008;117:743–753.

* Corresponding author. Tel: +3120 5665978, Fax: +3120 6968833, Email: e.s.stroes@amsterdamumc.nl
© The Author(s) 2022. Published by Oxford University Press on behalf of European Society of Cardiology.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/licenses/by-nc/4.0/), which
permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact
journals.permissions@oup.com

European Heart Journal (2022) 43, 3812
https://doi.org/10.1093/eurheartj/ehac344

DISCUSSION FORUM

https://doi.org/10.1093/eurheartj/ehac055
https://doi.org/10.1093/eurheartj/ehac055
https://doi.org/10.1093/eurheartj/ehac329
https://orcid.org/0000-0001-9045-6009
https://orcid.org/0000-0001-7566-6403
https://orcid.org/0000-0001-9555-6260
mailto:e.s.stroes@amsterdamumc.nl
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1093/eurheartj/ehac344

	Different inflammatory pathways underlying cardiovascular risk in secondary prevention
	References
	References


