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Association of the ideal cardiovascular health with vascular function

and central hemodynamic parameters
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Introduction: The American Heart Association has established the ‘‘ideal

cardiovascular health (ICVH)’’ that emphasizes 7 positive behaviors and

factors that increase the odds of living free of CVD and stroke. The

ICVH consists of the presence of 4 health behaviors: abstinence from

smoking, ideal body mass index, physical activity at goal levels, and con-

sumption of a cardiovascular health dietary pattern; the presence of 3

health factors: untreated total cholesterol less than 200 mg/dL, untreated

blood pressure less than 120/80mmHg, and absence of DM2 and clinical

CVD. We aim to evaluate the association between ICVH with vascular

structure and function in adults.

Methods: Cross-sectional study. 1553 subjects, aged 20-80 years, free of

cardiovascular disease, selected through random sampling from the pa-

tients of general practitioners at 6 clinics in Spain. We classified the level

of each cardiovascular health metric as ideal, intermediate, or poor. Partic-

ipants were grouped into 3 categories according to the number of metrics

at the ideal level: 0-2, 3-4, and 5-7. Peripheral augmentation index (PAIx)

and Central systolic blood pressure (CSBP) were measured using pulse

wave application software (A-Pulse, HealthSTATS International,

Singapore) tonometry to capture the radial-artery pulse, and a patented

equation to estimate CSBP. Carotid ultrasonography to assess intima-

media thickness of the common carotid artery (IMT) was performed

with the Sonosite Micromax ultrasound device (Sonosite Inc., Bothell,

Washington, USA). Carotid-femoral pulse wave velocity (PWV) was

estimated using the SphygmoCor System (AtCor Medical Pty Ltd., Head

Office, West Ryde, Australia).

Results: Mean age 55.6 years, 60.3% women. According to the number of

metrics at the ideal level, 47.9% had a total score between 0-2, 42.8% be-

tween 3-4, and 9.3% between 5-7. The mean of the BP was 124/77mmHg,

CSBP 116mmHg, PAIx 83. Mean values of PWV and IMT (7.1 m/sec,

0.680 mmHg, respectively). The ICVH showed an inverse correlation

with the IMT (r¼-0.379,p<0.001), PWV (r¼-0.349,p<0.001), PAIx

(r¼-0.100,p<0.001) and CSBP (r¼-0.429,p<0.001). In an ANCOVA anal-

ysis, after adjusting for age, sex and heart rate, participants in the ideal

group had the lowest values of PAIx (83.4 vs. 92.8 (poor) and 90.8 (inter-

mediate), p<0.001), IMT (0.664 vs. 0.699 (poor) and 0.672 (intermediate),

p<0.014), PWV (7.46 vs. 7.97 (poor) and 7.48 (intermediate), p<0.045)

and CSBP (107 vs. 121 (poor) and 114 (intermediate), p<0.001).

Conclusions: The ICVH showed an inverse association with central hemo-

dynamic parameters and parameters of vascular structure and function in a

random sample of European adults.
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Optimal therapeutic windows for cardiac sympathetic afferent

denervation in chronic heart failure
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Previous studies from our laboratory have demonstrated that chronic and

selective cardiac sympathetic afferent reflex (CSAR) denervation by

epicardial application of resiniferatoxin (RTX) at the time of MI prevented

the deleterious cardiac remodeling process and reduced cardiac and renal

sympathetic nerve activity 9-11 weeks post MI. These data strongly
suggest that selective CSAR ablation may be clinically beneficial in the

setting of CHF. In this study, we further explored the optimal and most

effective therapeutic window where administration of RTX will result in

maximum effects on cardiac and autonomic dysfunction and remodeling

in the MI rat model. Our data show that when we delayed the epicardial

delivery of RTX for 24 hours post-MI, we still observed a protective effect

on cardiac remodeling and autonomic dysfunction in CHF rats compared

to vehicle treatment. To test if epicardial application of RTX can also

reduce cardiac and autonomic dysfunction in the established CHF state,

we performed a secondary thoracotomy 6 weeks post MI in order to carry

CSAR afferent denervation by epicardial application of RTX. Cardiac and

autonomic functions were compared between CHF+RTX and CHF+Ve-

hicle rats 4 weeks after the 6 week application of RTX or vehicle treat-

ment. Our data show that compared to vehicle treatment, epicardial

application of RTX 6 weeks post-MI still had a beneficial effect on auto-

nomic dysfunction in CHF rats including reduced cardiac and renal sym-

pathetic nerve activity (RSNA: 40.3�3.9 vs. 25.8�1.9%Max; CSNA:

47.7�2.4 vs. 19.7�2.3%Max; CHF+vehicle vs CHF+RTX, n¼5-7/each,

P<0.05) and improved baroreflex function (1.5�0.3 vs. 3.1�0.2 bpm/

mmHg max gain, n¼5/each, P<0.05). On the other hand, this late treat-

ment with RTX tended to only slightly decrease LVEDP (22.8�2.3 vs.

17.2�1.1 mmHg, n¼11-12/each, P<0.05) without any other improvement

in cardiac systolic or diastolic function in CHF rats (ESPVR: 1.30�0.07

vs. 1.14�0.08; EDPVR: 0.15�0.02 vs. 0.13�0.02; n¼5-7/each,

P>0.05). Cardiac fibrosis and LV chamber dilation were not affected by

this late treatment with RTX. In summary, our data suggested that

CSAR denervation in the early stages of CHF may achieve the maximal

benefits in preventing cardiac and autonomic dysfunction after MI. How-

ever, CSAR denervation at an established CHF phase may only have pro-

tective effects on autonomic dysfunction rather than on cardiac

remodeling, most likely because the latter is already well developed and

difficult to reverse by CSAR denervation at this stage.
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Background: Neuromodulation effectively treats some chronic conditions

by the stimulation of selected nerves. Experimental and clinical studies

show that electrical stimulation of the median nerve for short durations

can lower blood pressure by creating a centrally-mediated effect in the

brain.

Methods: A multi-center, prospective, double-blinded, sham-controlled,

and randomized (1:1) feasibility and safety study was conducted in New

Zealand, Taiwan, and Canada. Subjects were required to have systolic

BP �140 mmHg, confirmed by 24 hour ambulatory recording, on 3 or

more antihypertensive drugs, including a diuretic (n¼41). The patient

population also included subjects with systolic BP � 160 mmHg,

confirmed by 24 hour ambulatory recording, and a documented allergy

to or intolerance of additional antihypertensive medications (n¼7). A

coin-sized programmable peripheral nerve neurostimulator was im-

planted subcutaneously in both forearms. One month after implantation,

subjects were randomly allocated to active or delayed activation. The
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