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INTRODUCTION

Cardiovascular diseases (CVDs) remain the leading 
global cause of morbidity and mortality. While conventional 
preventive strategies have contributed to reductions in pop-
ulation-level risk, they often overlook inter-individual varia-
bility in predisposition and behavioral response. Advances in 
genomics and digital health offer novel opportunities for per-
sonalized prevention. Polygenic risk scores (PRS) [1], which 
estimate inherited susceptibility to CVD by aggregating com-
mon genetic variants, and mobile health (mHealth) tools, such 
as wearable devices and smartphone applications, are two 
promising interventions. However, evidence on their clinical 
impact—individually or in combination—remains limited.

OBJECTIVES

The INNOPREV randomized controlled trial evaluates the 
impact of PRS disclosure and digital health interventions on 
lifestyle behavior and cardiovascular risk modification among 
high-risk individuals without established CVD [2]. 

METHODS

A total of 1,020 participants aged 40–69 years with an 
estimated 10-year CVD risk of 2.5–10% (SCORE2) were re-
cruited across three Italian centers (Rome, Catania, Palermo) 
and randomized into four arms: (A) traditional risk assessment 
(control); (B) risk assessment + PRS; (C) risk assessment + digital 
tools; and (D) risk assessment + both PRS and digital tools.

Participants in arms B and D provided saliva samples for 
genotyping and PRS calculation. Genetic risk was stratified into 
low, intermediate, or high categories and disclosed through 
structured counseling sessions. Participants in arms C and D 
received a smart band and mobile app, enabling real-time 
tracking of physical activity, heart rate, sleep, and caloric ex-
penditure. The app delivered personalized behavioral prompts 
and feedback.

All participants underwent assessments at baseline (T0), 6 
months (T1), and 12 months (T2), including CVD risk reassess-
ment and lifestyle profiling using the American Heart Associa-
tion’s Life’s Essential 8 (LE8) framework. Biomarker analysis was 
performed at T0 and T2 only.The primary endpoints are chang-
es in LE8 score and SCORE2-estimated CVD risk. Secondary 
endpoints include changes in lipid profile, BMI, psychological 
response to PRS disclosure, and adherence to digital tools. 
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Comparative analyses will evaluate the marginal effects 
of each intervention (Arms B, C, and D) versus standard care 
(Arm A). Adjusted mixed-effects models for repeated meas-
ures will be used to assess changes in lifestyle patterns, lipid 
levels, and CVD risk over time. Subgroup analyses will ex-
plore potential effect modifiers, including age, sex, educa-
tional level, and baseline lifestyle profile.

RESULTS

Recruitment of 1,022 participants concluded in March 
2025. As of now, 382 individuals have completed the T1 as-
sessment, and 60 have reached T2. The baseline characteris-
tics of the study sample were as follows: 52% male, mean age 
56 ± 6.95 years, BMI 25.72 ± 4.0 kg/m², total cholesterol 
201.23 ± 35.15 mg/dL, Score2 4.69 ± 2.14, and LE8 score 
63.98 ± 10.93. Randomization across the four intervention 
arms was successful, with no significant differences observed 
in the key baseline variables. Among genotyped participants, 
76% had a low PRS, 16% intermediate, and 8% high.

Across the full sample, a statistically significant improve-
ment in LE8 score was observed, increasing from 64.0 ± 
10.9 to 65.6 ± 10.9 (p = 0.003). BMI showed a modest but 
non-significant reduction (25.7 ± 4.0 to 25.5 ± 4.0 kg/m², p 
= 0.46). 

The most marked improvement in LE8 was seen in the 
combined intervention group (Arm D), with an increase from 
61.93 ± 11.75 to 64.11 ± 10.83 (p = 0.012). In the usual care 
group (Arm A), LE8 improved from 62.05 ± 12.25 to 63.98 
± 11.62 (p = 0.09); in the genetic intervention group (Arm 
B) from 64.10 ± 10.77 to 65.48 ± 10.72 (p = 0.16); and in 
the digital intervention group (Arm C) from 67.47 ± 9.87 to 
67.56 ± 10.42 (p = 0.90). Although all arms showed trends 
toward improvement, only the combined intervention reached 
statistical significance, likely due to the limited sample size at 
this stage.

CONCLUSIONS

INNOPREV is the first large-scale randomized trial in Ita-
ly to evaluate the marginal and combined effects of genom-
ic risk stratification and digital health tools in primary CVD 
prevention. Interim findings suggest meaningful lifestyle im-
provements, particularly with combined intervention. Final 
12-month results will determine the long-term clinical impact 
and scalability of precision prevention strategies.
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