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Intermittent mild Vascular Variability Anomalies (VVAs), a challenge for the overall population and care providers
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 In the presence or absence of high blood pressure, VVAs are associated with an increased cardiovascular disease risk, as documented in several outcome studies. They can occur in patients treated for hypertension, sometimes as a consequence of medications taken to lower blood pressure, if treatment is administered at an inappropriate circadian stage. VVAs can be no more than a response to an emotional, physiological, or other load.  However, if they persist in consecutive 7-day ABPM records analyzed chronobiologically (C-ABPM), they become Vascular Variability Disorders (VVDs), and merit treatment in their own right. VVAs involve deviations in one or several characteristics of the circadian fluctuations in blood pressure and/or heart rate from those of clinically healthy peers, matched by gender and age. These deviations in characteristics are estimated by cosinor, a regression method consisting of the least squares fit of cosine curves to the data collected around the clock. Because abnormal patterns can occasionally occur in relation to a load (“stress”) and can be affected by the kind, dose and/or timing of medication, continuous surveillance is recommended as a means to monitor health. Lifestyle adjustments can be made in response to monitoring, and can help one to avoid or better cope with external loads, such as emotions. One VVA is MESOR-hypertension (MH), diagnosed as an elevation of the blood pressure MESOR (Midline Estimating Statistic Of Rhythm), a rhythm-adjusted mean, usually more accurate and more precise than the arithmetic mean. In one clinical trial, in the absence of MH, a circadian overswing (CHAT, brief for Circadian Hyper-Amplitude-Tension, defined as too large a circadian amplitude of blood pressure) was associated with an increase in the risk of a cerebral ischemic event within 6 years.  The risk was doubled when CHAT occurred in the presence of MH. 

Herein, we report on the results from 9 consecutive weeks of C-ABPM by a husband-and-wife team. While the wife (CL) had a consistently acceptable chronobiologic summary, referred to as a sphygmochron (1), her husband (CG) had one or more VVAs in several weekly summaries. CG had been hospitalized and had surgery for a hemorrhagic stroke in 2007, about 5.5 years prior to the monitoring. He had mostly recovered in the interim. CHAT was detected in his first two weekly records but not in the next three or in the 7th and 8th profiles, which showed acceptable blood pressure patterns. CHAT recurred in the 6th and 9th week. Diastolic MH was also present in the last 3 profiles but not in the first 6. Deficient heart rate variability (too low a standard deviation of heart rate) was also occasionally found (during weeks 1, 2, 6, 7, and 9). The treating physician, a busy nephrologist, was informed by telephone after the second week of monitoring. Should the patient wait until the next scheduled appointment in another month? During the first week, the double 24-hour amplitude of systolic blood pressure was 41.6 mmHg when the upper limit of acceptability is 34 mmHg. Except for week 7 when it dropped below 25 mmHg, the double 24-hour amplitude of systolic blood pressure remained above 30 mmHg. In the last week, it was 37.3 mmHg, involving a relatively small elevation of only 3 mmHg above the upper limit of acceptability. 


The question is now one of ethics: current business plans for physicians have no reward for optimizing the personalized timing of administration of anti-hypertensive medication, based on C-ABPM. Changing the treatment time was shown for some patients to eliminate CHAT, while the same dose of the same drug combination given to the same patient exacerbated CHAT when given at another circadian stage. A consensus document, signed by two physiologists, both department heads, one the late Bohumil Fiser, former minister of health of the Czech Republic and a member of the Board of the World Health Organization, the other Thomas Kenner, former president of the University of Graz, Austria, advocated the implementation of measures to eliminate VVAs. We can only record the status quo, but were unable to influence those who wrote the last guidelines, much evidence notwithstanding beyond the consensus (1, cf. 2-9). 

CL, who prompted CG to monitor, is completing a master's degree. Her thesis deals with a method for the diagnosis of CHAT and for following its time course. Her coauthors look at any and all opportunity to report a case which is probably not unusual. The technology exists to continuously monitor pressure in car tires or in the blood of very small rodents (to develop hypotensive drugs). C-ABPM is available for human use as well, but current medical practice does not screen for VVAs. As compared to MH, thus far the only VVA physicians check for, CHAT is associated with twice the risk of having an adverse outcome within 6 years. CHAT is detected in over 5% of the subjects monitored in several different geographic locations worldwide. It thus affects a very large patient population that could benefit from the C-ABPM approach as a guideline for personalized timed treatment. The US Center for Disease Control (CDC) regards blood pressure as enemy No.2, smoking being identified as the enemy No.1 (10, cf. 11). The World Health Organization has described non-communicable diseases such as those associated with high blood pressure as a slow moving disaster (12). An affordable, unobtrusive chronobiologically-interpreted ABPM, could be implemented on a large-scale, perhaps via a cloud system, operated via a website (1). Such education and pre-habilitation can prevent the need for costly hospital stays, lengthy rehabilitation, and extended human suffering.   Governments and/or insurers might investigate this as a potential cost saving measure, given the large number of people affected by high blood pressure, and the growing population of elderly.  
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