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PERSONAL CONSIDERATIONS ON OBSERVATION AND EVIDENCE IN
PRACTICAL MEDICINE

Thomas Kenner, Physiologisches Institut, Graz

Thomas KENNER
Karl-Franzens-Universitit Graz
Department of Physiolog
Graz, Austria
Thomas Kemner@kfunigraz.ac.at

Dedicated to Prof. MUDr, Zdenek Placheta, DrSc.

The task of physicians is either to support health of persons, to try to heal those who became
sick or to reduce pain and discomfort, and to console.

Essential activities within the field of medicine have been, and still are based on observation
and experience, Any patient is a unigue person and not a statistical item. The modern
assumption that medicine can only be based on statistical evidence, in my opinion is an
SITOEgANCe.

And even, where evidence seems to be obvious it also seems obvious that quite often
consequences of evidence and of observations are neglected.

In the following text I want to discuss some items to which I have some personal
connection,

My relation to Ignaz Semmelweis results from the fact that in 1932 due to the obvious
neglect of hundred years of evidence my mother died of puerperal a few days after my birth
in the University clinic of Vienna.

The second topic - sudden infant death syndrome (SID¥S) - shows, that on one hand a wrong
hypothesis can lead to useful results and on the other hand, observation-based experience
has helped to establish reasonable prophylactic effects.

The third topic — peptic ulcer — is again based on personal experience. It turns out that
apparently no discase can be explained by just one single cause.

I SEMMELWEIS

Against tremendous opposition and against malicious critical arguments by a majority of
Jeading specialists Ignaz Semmelweis (1818 — 1865) introduced the correct prophylactic
measures to prevent puerperal fever after delivery. He demanded from students and
physicians to clean their hands with chlorinated water before they were touching the women
in fabour. The success proved that his observations and conclusions were correct. It is
important to note that his proposition was made before any bacteria had been discovered. As
seen from our current knowledge, at the time of Semmelweis the theories about the cause of
puerperal fever were quite absurd.

Even in our days, when the etiology of infectious diseases like puerperal fever is well
known, it is still necessary to demand hand-washing of physicians to prevent the
transmission of diseases from patient to patient. Not only fo avoid infection m connection
with labour, but also in order to avoid any kind of hospital acquired infections (HAI) it is
necessary to enforce cleaning of the hands of physicians. Weiss et al. (2006) point out that




several studies show that the rate of hand-washing in medical staff was between a third and a
half of what was objectively required. They report, furthermore, that in the United States
alone, there are two million cases of hospital acquired infections per year, 90000 of which
end with the patient’s death.

The correct measure against a disease was introduced without knowledge of the causing
agent. Now, in spite of our knowledge the correct measures are in a surprisingly high
percentage neglected. '

It seems to be urgently necessary to teach medical students not only knowledge and skill but
also behaviour, including cleanliness, proper dressing and washing of hands.

I1. SIDS

When in 1976 a cooperation started between the department of physiology and the pediatric
clinic in Graz, an incredible number of theories about the etiology of the so called sudden
infant death syndrome (S1DS) could be found in textbooks. Some items on this list now are
unequivocally obsolete. However, the existence of such a list indicates that the real cause of
the terrible phenomenon is not yet found. One recent assumption about the etiology in the
seventies was, that sleep apneas observed in infants indicate a particular high risk for sudden
death.

A publication by A. Steinschneider (1972) about 2 cases of sudden infant death out of §
children in a family had stimulated an incredible number of studies about apnea in infants
and — consequently - also the invention of sleep monitors for infants at risk. The children
described by Steinschneider showed episodes of apnea such that the author concluded that
apnea is the essential risk factor, or even cause of sudden death in infants. Our group joined
this international trend by recording the respiration of babics during sleep. We also
performed retrospective studies about particular observations by the parents of deceased
babies. The results enabled us to establish a list of possible risk indicators and, thereof a
corresponding questionnaire for the mothers of newborn. More recently we have
summarized our own results as well as literature in a book (Kurz et al, 2000).

20 years after Steinschneider’s publication mentioned above, it was found through
confession of the parents that they had murdered the two children by suffocation.
Nevertheless, it is interesting that even the misinterpreted observation by Steinschneider has
led by the stimulation of research to a closer proof that problems of respiration play a role in
SIDS. Furthermore, it was more clearly shown which type of respiratory problem may be
dangerous, and which are the limits between normal and abnormal.

So far it seems clear that no single etiologic factor can be found which makes an explanation
of SIDS possible. Therefore, the attempt for a more general model of interaction between
three risk factors was proposed by Filiano and Kinney (1994), which is known as “triple-risk
model”. The three fatally interacting factors are: critical child, critical time and critical
stress.

The “critical child” can be summarized as the effect of its genetic and epigenetic
predisposition.

The “critical time” was already observed in the 19 th century by Paltauf (1889). Many
further observations, including our own findings agree with the fact that the highest
incidence of SIDS can be observed in the time of second and third month of life.

The “critical stress” summarizes in my opinion several possible risk factors or events: prone
position during sleep, overheating, cigarette smoke, neglect or unrest in the environment of
the baby. (See Kurz et al. 2000).

Furthermore, the influence of chronobiological factors which lead to circadian or circannual
predilection of the time of SIDS is documented.




The possible influence of cosmic cycles was discussed in a study by Halberg’s group
(Kenner et al. 2003}, Such an influence could possibly explain worldwide long time trends
in the incidence of SIDS,

As far as the practical results of the campaign for the prevention of SIDS is concerned which
was Initiated by our group in Graz, the incidence of SIDS in the Austrian province Styria
decreased significantly in the years since begin of our study. The campaign consists of
information for the parents (mainly mothers), a “risk” questionnaire, pediatric counselling
and, in cases of suspected risk, polygraphic sleep monitoring.

HI. PEPTIC ULCER

During my years of chairmanship of the department of Physiology I taught besides the main
lecture - among other topics - also lectures on “physiclogy of psychosomatic reactions”.
Physiology of the human person includes necessarily body and psyche. Students in general —
and particularly, before they receive too much one sided indoctrination — have a high
sensitivity for the recognition of the human personality of patients, a capability which
includes a psychosomatic access to the patient.

In 1984 the work by Marshall and Warren (2) about their discovery of the presence of the
helicobacter pylori (HP) in the stomach and its relation to peptic ulcer disease was
published. One professor of internal medicine in Graz made — with respect to this discovery
- the following remark to some students: “Now we know the real and unique cause of peptic
uicer, Therefore, we no more need mysterious psychosomatics for explanation.” With such a
statement he nearly triggered a political controversy with the students who regarded this
remark as a provocation.

Because of my own experience and reports in the literature as described below, my position
with respect to this problem is the following: In the case of peptic ulcer similar to the SIDS-
example, the etiology follows a “triple risk”. There is on one hand ample proof that HP plays
an essential role. On the other hand not everybody who has HP in his stomach will
necessarily get an ulcer. A general precondition and a trigger event certainly also play a role.
My own experience as a “patient” was the following: _

In the diary notes from my time of deanship I find the note: “On Tuesday Dec. 15, 1992, T
had to chair the most unpleasant conference ever”.

On Dec 17 T had to be transported to a hospital because of massive gastric bieeding from an
ulcer. Before this event I never had any gastric problems.

I received the necessary therapy. Since that never again had I further problems with my
stomach. Only 6 years later, on recommendation of a friend, an eradication of HP (which
had been found in the biopsy of the mucosa) was performed.

The following is a report about observations by an Austrian surgeon who was one of my
teachers during my studies at the medical school in Vienna. I knew O. Bsteh very well
because in his hospital in the city of Mistelbach (Lower Austria) 1 had performed my first
steps as a student in practical surgery and internal medicine.

In 1952 O. Bsteh, published a book in which he summarized his experience on the
development of peptic ulcer. The patients who were treated in this hospital came from a
quite homogeneous population of farmers. Therefore his observations are important for the
study of the chronopathology of occupational factors.

In the years from 1936 to 1947 the number of inhabitants in the area was about 70000. In
this time 1026 persons with peptic ulcer have been treated in the hospital. From the 1026
persons, 821 were treated surgically; the others received internal medical treatment,

The most severe event of the peptic ulcer-disease is the perforation. Bsteh (1952) reports in
his book 185 cases of perforation within 17 years, The numbers of perforations per years




show a minor variation between 9 and 20 cases per year. The age of the patients was
between 30 and 50 years.

The main reason why it appears worthwhile to present this short report about Bsteh’s results
1s the observation of a clear circannual distribution. As can be seen in the following table,
there is a unique and marked peak in the summer months of June and July.

January 6
February 2
March 8
April 9
May 15
June 30
July 34
August 22
September 17
Uctober 18

November 12
December 12

Total 185 ulcer perforations in the years 1936 to 1947 (Bsteh 1952)

Bsteh's interpretation of the peak incidence of uicer perforation in June to July is derived
tfrom the fact that the highest physical and psychological stress in farmers is connected with
the time before and during the harvest season. During this time, in addition to the daily
heavy workload, the time of sleep is reduced. Furthermore, during this time climatic events
as heat, ram and thunder-storms, variation of barometric pressure, may have influence on the
autonomic nervous system.

Interestingly enough, other authors find other periods of increased incidpence of peptic
uicer.

Lauda (1949), an experienced Professor for internal medicine in Vienna mentions from his
observations regarding a city population, spring and fall as typical times for the outbreak of
ulcer disease.

More recently Savarino et al. (1996) find high incidence in October to December and in
January to March. They observed that there was no parallel circannual fluctuation of
duodenal ulcer, gastric acidity and Helicobacter Pylori infections in the studied patients. In
addition it seems noteworthy that, according to Halberg (1986, 1987) the circadian time
course of plasma gastrin is not in phase with the acidity in the gastric fluid. In other words,
there appears no synchronization between the variables ulcer, acidity, plasma gastrin, and
Helicobacter infection.

Svanes et al. (1998) find a circasemiannual periodicity with peaks in May to July and
November to December. They assume that exogenous environmental and/or societal factors
play a significant role although they add that the variations in ulcer perforation may also be
related to endogenous biological rhythms.

It seems noteworthy, that in each of the four publications mentioned here, the timing is
different, which may be due to the different occupational activities of the patients. The phase
of the periodicity of the ulcer disease is influenced by societal and environmental stress
factors, If there are broader peaks or even two distinct peaks in the circannual frequency
distribution of certain symptoms of ulcer-disease, this may be due to the mixing of different
populations, or of groups with different occupations.




The opinion that by the explanation of one of the causes of a disease the complete etiology
has been found, certainly, is a mistake. Even before the discovery of the Helicobacter it was
clear, that the ulcer-disease must have several cooperating causes. And even, if one of the
necessary conditions now can be abolished, the other set of conditions still may be of
importance.

The role of a vagotonic shift of the autonomic nervous system was already well known i
older literature. There is no question that acidity of the gastric secret and the presence of
Helicobacter belong to essential preconditions of gastric ulcer. However, it seems that there
are still many open questions about the interaction of further etiologic components.

Based on my personal experience there 1s no question in my mind that psychosomatic
factors and stress play an essential role as trigger for the generation of the disease.

CONCLUSION AND SUMMARY

For this report I have chosen out of my life and my development as person, teacher and
scientist, three topics to which 1 have some specific relation. In the introduction T have
shortly explained the kind of relation that make these examples especially interesting for me.
Of course, there would be quite a number of other, equally ineresting examples, However, 1
feel that the three examples demonstrate on one hand some particular weakness of medical
and on the other hand some strength of medical practice.

The weakness results from the possibility of obvious neglect of the consequences of simple
and clear observations and of evidence. The strength comes from the fact that medicine is
not only science but also an art. Performing medicine as an art means that simple and clear
observations should never be neglected. From all three examples one can conclude that
diagnostic as well as therapeutic conclusions can be drawn from observations and not only
from statistical evidence.

As far as teaching is concerned there is currently a frend, which I consider as contra-
productive. In order to reduce the teaching load, more and more so called “virtual teaching”
is used. This means simply, that the students — far away from teacher and from patients -
learn by sitting behind a computer screen where the instructions are presented. 1 see the
danger that more and more also patients will be considered as virtual entities.

The kind of knowledge and behaviour that can be taught by such a technique is not what 1s
essentially necessary to educate physicians.
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INTRODUCTION

Currently, 24 hour monitoring of BP by ambulatory functioning devices is a gold standard,
reserved for special cases of high BP, left uninterpreted in terms of its time structure. General
reliance upon a single measurement (or a single 24-hour profile) of BP, however, has been
dubbed "flying blind" (1) and is at variance with the documented (2, 3) need to meet
requirements, stated repeatedly for over a century by opinion leaders, i.e., that we must
evaluate periodic BP variations before a patient is examined. This proposition, at the turn of
the 20th century, suggested by a leader at NIH as well (5), is greatly facilitated by modern
hardware and software in the new millennivm (6, 7).

Aim. To examine the relative merits of long-term blood pressure (BP) monitoring, analyzed
time-structurally (chronomically, from chronome = time sfructure). Two aspects of
sphygmochrons -- summaries of the temporal dynamics of BP and heart rate (HR) monitoring
- are examined in 4 cases with focus on the diagnosis of an elevation of the midline-
estimating statistic of rhythm, MESOR, M, and of the double circadian amplitude, 2A, of BP
by the assessment of a 7-day record as a whole and separately for each day of 7 days - as a
minimum at the outset of monitoring in health.

METHODS

Subjects and methods. Four medical scientists, 3 on hypotensive medications, wore an
automatic ambulatorily functioning device around the clock with gaps. Data were sumimarized
in both daily and weekly analyses. The midline-estimating statistic of rhythm, or MESOR, is
determined by the fit of a cosine curve; the same fit can provide estimates of the double
amplitude, 2A, gauging the extent of predictable periodic change, and of the acrophase,
gauging the timing of change at each period, characterizing the data. Disorders can occur at
each, but tentative reference values in the form of prediction intervals are currently available
only for the circadian, and even in this case remain to be improved by setting up lifetime
foliow-ups of subjects who were "clinically healthy" at the time of monitoring, a task that
remains to be done. With such qualifications, we have used tentative reference limits to
illustrate the tasks ahead in diagnosing, more rigorously than is now possible, circadian
MESOR-hypertension and circadian hyper-amplitude-tension (CHAT) or circadian
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overswing. We are fully aware that the attempt to have gender and age-specified reference
limits will have to be greatly improved by already-found differences as a function of ethnicity
and, above all, by gradually eliminating from the reference data base all those “clinically
healthy" subjects who subsequently fell ill or whose lifespan could not be assessed because of
an accident, eventually keeping only those who died in their sleep at a very advanced age, still
to be determied. In our classification of BP disorders according to both a 24-hour vs. a 168-
hour abnormality, again according to both the MESOR and double circadian amplitude, we
emphasize that the extent of abnormality in each case can and should also readily be
considered and should further qualify the percentage of MESOR-hypertension per day or per
week, by the corresponding average hyperbaric indices per day and per week, and should
again qualify the percentage of CHAT per day and per week by the average circadian double
amplitude. These added measures provide the critical estimations of the severity of the
condition. The examples illustrated thus far and to a limited extent only with the % days or
weeks of an abnormal MESOR and/or circadian double amplitude, suffice to demonstrate that
the current gold standard of a 24-hour profile is not sufficient to reliably describe the presence
or absence and the time course of the two blood pressure disorders examined, of an excessive
M or an excessive A,

RESULTS

Subject 1: YW, a cardiologist, currently in his 19th year of monitoring, used the Colin ABPM
first and an A&D instrument thereafter. Figure 1a shows weekly summaries of MESORs, top,
initially consisting mainly of acceptable values with few exceptions over the first 13 years and
greater fluctuations and more values above the acceptable MESOR thereafier, Already during
an entire week in 1989, however, a week-long data summary would have supported the
diagnosis of MESOR-hypertension and, in current conventional (often hurried) practice,
based on single measurements or at best upon 24-hour profiles, a week-long abnormality
might indeed constitute a stimulus to treat. But the one-week span is followed by MESOR-
normotension for weeks (and validates the clinical custom to ask the patient to return in a
month, albeit we do not recommend only another spotcheck that could be done on a roller
coaster in some cases). In the lower half of the figure the circadian double amplitude exceeds
only on few occasions its [imit of acceptability. By contrast, in Figure 1b the daily summary
over the same time span, as in Figure la, shows wider swings of the MESOR as well as of the
double amplitude and reveals the dangers of basing a diagnosis of CHAT in particular, but
also of MESOR-hypertension, on a single 24-hour record. Many more acceptable 24-hour
records can follow several abnormal consecutive records and whether cither abnormality is
transient or lasting must be observed before one starts possibly unwarranted treatment,
perhaps for a lifetime, for a condition that persisted only for a short time,

Clinical trials that show benefit from treating "spotcheck” pressures above 120 mmlg come
to mind (8) but may not be applicable to the individual, e.g., to YW. In this case, there was
also a change in monitors coincidental with a change in MESOR toward the end of the record
and a possibly slightly increasing trend with time is confounded by the change of
instrumentation.

When incomplete records are discarded and the analysis is assessed only on a week
documented by a minimum of 224 values (/fweek), the abnormality appears to be rarer,
perhaps because of the sparser record. Thus, there is no CHAT, when occasional CHAT was
seen certainly based on daily summaries and in weekly summaries when the decimation of
incomplete data is less thorough since weekly records with as few as 116 values are analyzed.
Thus, CHAT can come about more frequently than in the case, for which records with fewer
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than 224 values per week were discarded. The comparison of results in Figure la serves to
emphasize the role of the density of the record in diagnosing CHAT.

There is shows CHAT above the horizontal dotted line and MESOR-hypertension to the right
of the second vertical dotted line, Thus, the coexistence of the two conditions is seen in the
upper right section in 2.3% of the days investigated. Overall MESOR-hypertension is present
in only 13% of the monitored days considered and CHAT overall is rarer yet, only seen in
7%, When weekly summaries are made, keeping all records with 116 or more values or oaly
those with 224 values/week, in Figures le and 11, respectively, the incidence of MESOR-
hypertension decreases to 7.5 or 3.7% and that of CHAT to 0.6%. This result can be
interpreted on an individualized basis as supporting the decision not to use hypotensive
medication, even if a trial on many, almost certainly including many false positives at entry
and false negatives at its end (8) could be taken to constitute an indication to treat in such a
case.

Subject 2, 08, a pediatrician, after coronary artery bypass grafting (CABG), aortic valve
replacement, and two hip replacement surgeries, taking atenolol for cardiac arrhythmia, had a
history of acceptable blood pressures since she wrote her doctoral thesis in medicine on BP.
Her BP M and 2A secem to be perfectly acceptable in the light of Figure 2a, which 18 a
summary of analyses of week-long data intervals. The picture of a clean bill of BP health
when 168-hour intervals are summarized does not appreciably change in Figure 2b when 24-
hour data intervals are analyzed, for M on top. At the bottom of this figure, an occasional
circadian blood pressure overswing is seen on a number of days as values crossing the
horizontal upper limit of the 95% prediction interval during spans when no CHAT was
apparent in the corresponding weekly summaries of Figure 2a. In daily records, Figure 2¢, O5
is never MESOR-hypertensive, but on quite a few occasions has circadian overswing. In
Figure 2d, with weekly summaries, she has 0% abnormality of either M or 2A. CHAT has
sometimes been shown to be present in clinical health, but usually only for a few days at a
time, presumably under emotional loads (and the 24-h record in the 7-day perspective can
actually serve as a load [stress] test) (9). Circadian overswing, however, must not be
diagnosed based on records of 24 hours, dubbed transient CHAT suggested that a week be a
bare minimum to rule in BP health, but not to rule out either CHAT or MESOR-hypertension,
when they occur on occasion, as CHAT does in O6.

Figure 3 represents data from a treated MESOR-hypertensive physiologist (FH), who himself
had had two sets of CABGs performed years earlier. The Figure 3a data were taken while his
greatly loved daughter, herself a physician, visited for several days from out of town, The
June 17 arrow shows his BP during what to him at the time appeared to be a friendly
discussion of his legacy, bracketed by a prior and a succeeding day. If only the three days in
row A are considered, we see an unusual BP elevation, above the time-varying upper limits
shown as a wavy curve, above which a blackened area corresponds for several hours to
consecutive values that exceed by far the upper limit of a chronodesm, a 95% prediction
interval. Occasional values reach or exceed 200 mm Hg. This seemingly most unusual
behavior loses somewhat in prominence in row B when more days bracketing the discussion
are displayed. The blackened area in row A becomes just one event among others obtained in
everyday life, not identified by any association, but shown by arrows. There is no question
that emotions can raise the BP; equally clearly, the very high values when a monitor records
them beat-to-beat can be single or very few high values, without the subject being aware of
any emotion. The same subject's 24-hour BP summaries are shown in Figure 3b. Under a
closely (weekly) self-supervised treatment, every so often FH has MESOR-hypertension, as
shown on top of the figure, and, as secen on the bottom, there are also many days with
circadian hyper-amplitude-tension. If we summarize his experience, again based on 24-h
profiles, he has MESOR-hypertension for 12.1% of the time. With the relatively successful
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treatment of his M, if not otherwise, he also exhibits circadian overswing 49.9% of the time, if
36 or more measurements/day are analyzed and records with greater gaps are discarded.
Figure 3¢ in turn shows weekly summaries, and now his percentage, MESOR-hypertension is
less than half of what it was in daily summaries, and % CHAT has also been reduced from
45.9 to 26.9%. This case also shows that weekly summaries should be the routine diagnostic
basis, but are best complemented by daily ones, so that daily CHAT is not altogether ignored,
and if it persists, an attempt can be made to reduce it by whatever methods, notably relaxation
procedures, are available, and helpful.

Figure 4 shows data of a physician-morphologist (GK), a man known to be hypertensive and
treated for this condition since his 30s, monitored automatically from his 70s at half-hour
intervals around the clock, with very few gaps. Figure 4a shows again, with a weekly
supervision of his BP and changes in treatment made accordingly, that he can completely
eliminate neither MESOR-hypertension, nor circadian overswing, but when it occurs the
extent of excess pressure seems to be relatively small. When in turn, in Figure 4b, 24-hour
mtervals are summarized, some of the smoothing by weekly analyses is lost, and in particular
a great variability in double amplitude becomes apparent, the 2A reaching high values. Each
of this subject's data set is also summarized yearly, again to compare the presence in a given
subject of the two conditions considered herein. Invariably, some dots lie on the right of the
vertical line indicating MESOR-hypertension, and those above the horizontal dotted line
indicate circadian overswing. It was not possible to eliminate abnormal Ms and 2As, weekly
summaries of the data and an adjustment of treatment notwithstanding. In this subject, the fit
of a polynomial to the data suggested, only after smoothing, that CHAT is more frequent at
infermediate values, as found in a population {10). When daily values are summarized in this
figure MESOR-hypertension is "controlled” two-thirds of the time and CHAT barely more
than one-third of the time. Again, a weekly summary is the best overall interpretation, and we
find, as in the case of FH, that GK has traded some CHAT, that is a higher 2A (and higher
risk [2, 31} for a lesser M (Figure 4¢, 4d).

DISCUSSION

A 24-h profile corresponds to a single circadian cycle, Others have pointed out, as have we
(12), that a 24-hour profile of blood pressure and heart rate is equivalent to taking the pulse
for one second, i.e., for one cardiac cycle. The variability at hand from day to day has been
emphasized earlier, is particularly great in so-called borderline hypertension, and overall as
well, it is hardly negligible. The question now revolves around the practicality of chronomic
analyses and the instrumentation for data collection, in this order of importance. Self-
measurements are practical and cheap, and chronomic analyses are offered free of charge
from corne001@umn.edu, until a Phoenix Project provides user-friendly software to all
comers, Continuous self- or automatic monitoring gains in importance when our perspectives
broaden, taking into account alterations not only of the circadian rhythm and all their
characteristics at all is mapped thus far and of trends with age.

Blood pressure (BP) varies with age: we must not assume that once diagnosed as
hypertensive, a given patient will continue to have high blood pressure for the rest of his/her
life. A treated hypertensive with systolic values around 200 mm Hg can become an untreated
MESOR-hypotensive with systolic values under 100 mm Hg, BP changes in many patients
vary greatly along the scale of hours and days and further during weeks and months (2), so
that during the same monitoring span there are both hyper- and hypotensive values. BP also
varies along the scale of years and decades (3). We here show that blood pressure disorders
also vary, whether they are treated or untreated. We must not fly blind (1). Disorders include
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alterations of the BP M and 2A, and other aspects of BP and HR varnability; the laiter can
represent a risk greater than a high BP.

For the current surveillance of BP, the chronomic analysis, carried out in the Halberg
Chronobiology Center, is available for all comers. Data are obtained by monitoring during
very different spans (from 1 day to many weeks and longer). These data are analyzed for
differing total spans; if so, however, the results arc not comparable. The problem of
standardizing interval lengths for analyzing BP series for CHAT detection is to be considered
and standardized at international meetings, and is here proposed for consensus discussions on
such occasions.

CONCLUSION

7-day monitoring and both daily and overall analyzes are recommended, with the urgent task
of collecting international reference standards in health starting with medical students and
including high school students, each followed up for a lifetime to retain the records for
reference values only of those who remain healthy for their lifespan. The relative merits of
tolerance intervals (13, 14) vs. prediction intervals (15, 16) and the need to age-qualify
reference intervals (17, 18), preferably based on clinically healthy "test pilots" monitored
starting at birth (19), are also major issues, as is the task to convey the sample used to replace
reference values for men and women above a certain age (20).

Support: MSM0021622402
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Fig. la

CONSECUTIVE AVERAGES (above} and CIRCADIAN SWINGS (befow)
of SYSTOLIC BLOOD PRESSURE (SBP) DURING ~18 YEARS
ALTERNATE BETWEEN MOSTLY ACCEPTABLE and PARTLY UNACCEPTABLE*
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* Results from non-overlapping 168-hour infervais in serial sections on haif-hourly around-the-ciock data;
YW (M, 35 - 53 v}, Weekly records with fewer than 116 values discarded.

Fig. 1b
CONSECUTIVE AVERAGES (above) and CIRCADIAN SWINGS (below)
of SYSTOLIC BLOOD PRESSURE {SBP) DURING ~18 YEARS
ALTERNATE BETWEEN MOSTLY ACCEPTABLE and PARTLY UNACGEPTABLE*
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* Results from non-overlapping 24-hour intervals in serial soctions on half-hourly arcund-the-clock data;
YW (M, 35 - 53 y). Daily records with fewer than 36 values discarded,
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Fig. 2a

CONSECUTIVE AVERAGES (above) and CIRCADIAN SWINGS (below)
of SYSTOLIC BLOOD PRESSURE (SBP) DURING ~2 YEARS
ARE ALL ACCEPTABLE"
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* Results from non-coverlapping 7-day intervals in serial sections on half-hourly around the clock data; OS
(F, 81-82 y) on atenolol treatment. ** MH = MESOR-Hypertension, CHAT = Circadian Hyper-Amplifude
Tension. When 1-day intervals are used, occasional unacceptable resuilts occour.

Fig. 2b
CONSECUTIVE AVERAGES (above) and CIRCADIAN SWINGS (below)
of SYSTOLIC BLOOD PRESSURE (SBP) DURING ~2 YEARS
ALTERNATE BETWEEN MOSTLY ACCEPTABLE and RARELY UNACCEPTABLE"
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* Resulis from non-overlapping 7-day intervals in serial sections on half-hourly around the clock data; OS
{F, 81-82 y} on atenolel treatment. ** MH = MESOR-Hypertension, CHAT = Circadian Hyper-Amplitude

Tension.
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Fig. 2¢

168h-BASED CHAT/MESOR-HYPERTENSION INDEX 0.0/0.0
MESOR (M) and DOUBLE AMPLITUDE (2A)
OF SYSTOLIC BLOOD PRESSURE (SBP)*
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Results from non-overlapping (fractionated) serial sections over weekly
intervais on half-hourly around-the-clock measurements analyzed. Weekiy.
records with fewer than 224 values discarded. -
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Fig. 2d

24h-BASED CHAT/MESOR-HYPERTENSION INDEX 7.0/0.0
MESOR (M) and DOUBLE AMPLITUDE (2A)
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* 08 (F, 81-82 y in 2005-2006) on (25 mg/day, on awakening) atenolol treatment.
Results from non-overlapping (fractionated) serial sections over daily infervals
on half-hourly around-the-clock measurements. Daily records with fewer than
36 values discarded.
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Fig. 33
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Fig. 3b

24h-BASED CHAT/MESOR-HYPERTENSION INDEX 45.9/12.1
MESOR (M) and DOUBLE AMPLITUDE (2A)
OF SYSTOLIC BLOOD PRESSURE (SBP)*
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* FH (M, 82 - 87 y in 2001-2006) on different treatments varied in dosing and

timing.

Results from non-overlapping {fractionated) serial sections over daily intervals
on half-hourly around-the-clock measurements analyzed. Daily records with

fewer than 36 values discarded.
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Fig. 3¢

168h-BASED CHAT/MESOR-HYPERTENSION INDEX 26.9/4.9
MESOR (M) and DOUBLE AMPLITUDE (2A)
OF SYSTOLIC BLOOD PRESSURE (SBP)*
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*FH (M, 82 - 87 y in 2001-2006) on different treatments varied in dosing and
timing.

Results from nen-overiapping (fractionated) serial sections over weekly
intervals on half-hourly around-the-clock measurements analyzed. Weekly
records with fewer than 224 values discarded.
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Fig. 4a

CONSECUTIVE AVERAGES (above) and CIRCADIAN SWINGS {below)
of SYSTOLIC BLOOGD PRESSURE (SBP) DURING ~8 YEARS
ALTERNATE BETWEEN MOSTLY ACCEPTABLE and FPARTLY UNACCEPTABLE"
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* Results from non-overlapping 7-day intervals in serial sections on half-hourly around the clock data; GK
{M, 72-80 y) on varying treatments. ** MH = MESOR-Hypertension, GHAT = Circadian Hyper-Amplitude
Tension.

Fip.4b
CONSECUTIVE AVERAGES {above) and CIRCADIAN SWINGS (below)
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* Results from non-overlapping 1-day intervals in serial sections on half-hourly around the clock data; GK
{Mi, 72-80 v} on varying treatments. ** MH = MESOR-Hypertension, CHAT = Circadian Hyper-Amplitude
Tension.
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Fig. 4c

168h-BASED CHAT/MESOR-HYPERTENSION INDEX 59.7/30.4
MESOR (M) and DOUBLE AMPLITUDE (2A)
OF SYSTOLIC BLOOD PRESSURE (SBP)*
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*GK (M, 72 - 80 y in 1998-2006) on different treatments varied in dosing and
timing.

Results from non-overlapping {fractionated) serial sections over weekly
intervals on half-hourly around the clock measurements analyzed. Weekly
records with fewer than 224 values discarded.
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Fig.4d

24h-BASED CHAT/MESOR-HYPERTENSION INDEX 60.8/33.7
MESOR (M) and DOUBLE AMPLITUDE (2A)
OF SYSTOLIC BLOOD PRESSURE (SBP)*
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*GK (M, 72 - B0 v in 1998-2006) on different treaiments varied in dosing and

timing.

Resuits from non-overlapping (fractionated) serial sections over daily intervals
on half-hourly around the clock measurements analyzed. Daily records with

fewer than 36 values discarded.
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INTRODUCTION

Chronotheranostics, a chronomic (time structural) combination of diagnosis and therapy, may
eventually invelve beat-to-beat monitoring and responses by a drug pump to abnormal
instantaneous values, in the light of both a circadian and extracircadian history, accumulated
by repeated scans, as the time series grows, and involving as-one-goes sequential analyses of
all parametric and nonparametric endpoints (1-3).

Aim. To examine, over nearly 16 years, the merits of adjusting the timing of medications in
the treatment of coexisting vascular variability disorders on a weekly basis as a step
complementing daily and longer-span-based summaries, and to search for dividends both in
health care and in science.

METHODS

Subject. FH is a treated MESOR-hypertensive physiologist, who himself had had two sets of
CABGs performed years earlier.

Measurement FH wore an automatic ambulatorily functioning device around the clock with
gaps. Data were summarized in both daily and weekly analyses. The midline-estimating
statistic of rhythm, or MESOR, is determined by the fit of a cosine curve; the same fit can
provide estimates of the double amplitude, 2A, gauging the extent of predictable periodic
change, and of the acrophase, gauging the timing of change at each period, characterizing the
data.

RESULTS

FH's 24-hour BP summaries collected under a closely (weekly) self-supervised treatment,
every so often show MESOR-hypertension and, on many days over 16 years, circadian hyper-
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amplitude-tension, CHAT. If we summarize his experience in 24-h profiles, he has MESOR-
hypertension for 12.1% of the time. With the relatively successful treatment of his M, if not
for other unknown reasons, he also exhibits circadian overswing, CHAT, 49.9% of the time, 1f
36 or more measurements/day are analyzed and records with greater gaps are discarded.

In weekly summaries, however, the percentage of MESOR-hypertension is less than half of
what it was in daily summaries, and % CHAT has also been reduced from 43.9 to 26.9%.
Treatment of FH is associated with a practically normal M and an acceptable 2A nearly 3/4 of
the time, by contrast to another case monitored half-hourly for 8.5 years, whose residual
CHAT was present 3/4 of the time. A completed longevity study on groups in the perspective
of 28 years ascertained that when all but one who had CHAT had died, of those still alive all
but the one with CHAT, had an acceptable 2A (6).

Weekly summaries could be the routine diagnostic basis, but are best complemented by daily
ones, so that daily CHAT is not altogether ignored, and if it persists, an attempt can be made
to reduce it by whatever methods, notably relaxation procedures, are available, and helpful.
Since both an excessive MESOR and an excessive circadian double amplitude are high risks
of severe disease, an attempt seems warranted to eliminate most if not all residual
abnormality, to whatever extent possible. This was possible in FH despite self-
experimentation, but with apparent benefit. On many occasions, in addition to attempting to
optimize his own treatment, e.g., by reducing both the M and 2A of BP by timing his
hypotensive medication, by adjusting the timing of other treatment, such that of the anfi-
arrhythmic sotalol or of the use of Flomax for prostatic hypertrophy, he also attempted to
ascertain both the undesired and the desired timing in FH (thereby unduly mnflating the
incidence of CHAT reported above). All these procedures and his longevity are viewed in the
context of the substantial gain in longevity by those without CHAT (6), indicating that self-
monitoring, a long tradition in biomedical resecarch and education as a basis for self-
experimentation, can be a dividend from "not flying blind" in self-health care.
Notwithstanding privacy considerations (nor, when desired, only by coding, to safeguard
anonymity), it seems mandatory to make records available to the public, so that new findings
such as associations with the solar wind, a dividend of FH's endeavor (4, 5), can be tested by
subtraction and addition (remove-and-replace) appreaches.

DISCUSSION

As an aside and as a basis for a potential load (or strain, rather than "stress"} test, data were
analyzed from a span when FH's greatly loved daughter, herself a physician, visited for
several days from out of town. His BP during what to him at the time appeared to be a
friendly discussion of his professional legacy, bracketed by a prior and a succeeding day, for
several hours, exceeded by far the upper limit of a chronodesm, a 95% prediction interval, and
appears to be very unusual (just as it was in discussion with a dear friend, when it also
exceeded the elevation during a tornado watch at a tennis match {7]). Consecutive values
exceeded 200 mm Hg systolic BP. This seemingly great response already loses somewhat in
prominence when more days bracketing the discussion are displayed. With bracketing by
months, years or the 16-year record as a whole, the discussion-associated rise becomes just
one event among others occurring in everyday life, not identified by any association. This
picture of BP changes with time may be compared with effects of emotions brought about at
the time of a given event that fade away as time goes by, in keeping with the adage that time
has the power to heal. The point that life is made of a series of events that can all bring about
non-trivial physiological changes makes it the more desirable to monitor BP in real life rather
than making a decision, often for a lifetime, based on only one or a few BP measurements




taken in the office under standardized but artificial conditions. Most interesting is that blood
pressure alone reveals subconscious changes that can be of much greater extent than
conscious ones. Thus, it is documented by another self-study of FH, monitoring while
undergoing sonography and a rather painful prostatic biopsy. It took a statistical tour de force,
however, to validate relatively small differences in mean (8).

There is no question that pain and/or emotions can raise the BP. (Equally clearly, but not
shown here, instantaneous very high values, when a monitor records them beat-to-beat, can be
single or very few high values, without the subject being aware of any emotion.) To support
the point of a subject's unawareness of BP change, before getting off the examination table
after a routine, noninvasive colonoscopy, FH was again surprised to see that the nurse had
recorded a systolic BP >200 mm Hg while he was happy since on the screen he had witnessed
a clean colon with no more than a few diverticuli. The use of BP monitoring to gauge known
and in particular unknown loads may be pursued along lines also noted elsewhere (9).

Support: MSM0021622402
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INTRODUCTION

A consensus meeting (1) recognizing that CHAT, as compared to MESOR-hypertension, can
be a greater risk of stroke and nephropathy (2), advocated the treatment of both conditions.
This case report illustrates the probiem encountered and the lessons learned in so doing.

Aim. To know whether, and if so when, we trade MESOR-normotension for more frequent
circadian hyper-amplitude-tension, i.e., CHAT, so that eventually something can be done
about undue residuals of both conditions, in the face of conventionally seemingly acceptable
results.

METHODS

Subject GK, a male physician-morphologist known to be hypertensive and treated for this
condition since his 30s, monitored automatically from his 70s on at half-hour intervals around
the clock, with very few gaps, with a weekly analysis of his BP and changes in treatment
made accordingly. GK wore an automatic ambulatory functioning device around the clock
with gaps. Data were summarized in both datly and weekly analyses. The midline-estimating
statistic of rhythm, or MESOR, is determined by the fit of a cosine curve; the same fit can
provide estimates of the double amplitude, 2A, ganging the extent of predictable periodic
change, and of the acrophase, gauging the timing of change at each period, characterizing the
data,

RESULTS

Results over 8.5 vears of around-the-clock biood pressure (BP) and heart rate (HR)
surveillance are summarized in this presentation. When they occurred, the extent of excess in
BP MESOR (midline-estimating statistic of rhiythm) and/or circadian amplitude (CHAT,
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circadian hyper-amplitude-tension, or circadian overswing) was smaller in weekly than in
daily summaries. When 24-hour intervals were summarized, some of the smoothing by
overall weekly analyses was lost, and in particular a great variability in double amplitude (2A)
became apparent, BP-2A reaching occasional high values. Each of this subject's data set is
also summarized yearly, again to compare the presence in a given subject of the two
conditions considered herein. Invariably, some measurements indicate MESOR-hypertension,
and others indicate circadian overswing, It was not possible to eliminate abnormal MESORs
(Ms) and 2As, not even from all the weekly summaries of the data, many adjustments of
treatment notwithstanding (3). In this subject, the fit of a second-order polynomial to the 2As
plotted as a function of the corresponding MESORSs suggested, only after smoothing, that
CHAT was more frequent at intermediate values, as found in a population (4). When daily
summaries were examined, MESOR-hypertension was "controiled" two-thirds of the time and
CHAT barely more than one-third of the time. A weekly summary was the best overall
interpretation, and we find, as in the case of another subject (FH) (3), that GK had perhaps
traded some CHAT, that is an excessive BP-2A (and higher risk [1, 2]) for a lesser M,

DISCUSSION

A 24-h profile corresponds to a single circadian cycle. Others have pointed out, as have we (6,
7), that a 24-hour profile of blood pressure and heart rate is equivalent to taking the pulse for
one cardiac cycle, i.e., for one second. The variabilify at hand from day to day has been
emphasized earlier, is particularly great in so-called borderline hypertension, and overall as
well, it is hardly negligible. The question now revolves around the practicality of chronomic
analyses and the instrumentation for data collection, in this order of importance. Self-
measurements are practical and cheap, and chronomic analyses are offered fiee of charge
from comeC01(@umn.edy, until a Phoenix Project (8) provides user-friendly software to all
comers. Continuous self- or automatic monitoring gains in importance when our perspectives
broaden, taking into account alterations of not only the circadian A and  (based on at least
weekly and preferably longer-term - yearly and transyearly summaries) but also of the period
and waveform and of the same characteristics at all extracircadian periods mapped thus far as
well as of trends with age. Chaos, the third element of chronomes has also found physiologic
and clinical uses, notably when used in combination with rhythmometry (9,10).

Support: MSM0021622402
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INTRODUCTION

CHAT lasting for one day has been described in the context of 1-week monitoring (1) and has
been followed as a transient condition for years (2, 3). Tt was tacitly assumed that it is a rare
yet occasional occurrence when monitoring covers many weekly spans and that it occurs
rarely and not for a week, an impression (1) here documented by a case report.

Aim. To describe, in a case report, transient and rare circadian overswing (CHAT, circadian
hyper-amplitude-tension) occurring in the absence of MESOR-hypertension, with its
mildness and physiological nature being compatible with the condition that it is present only
in a very few daily, not in weekly summaries in a record covering 2 vears, with gaps.

METHODS

subject OS, a pediatrician, after coronary artery bypass grafting (CABG), aortic valve
replacement, and two hip replacement surgeries, taking atenolol because of occasional cardiac
‘arrhythmia, had a history of acceptable blood pressures (BP) since she wrote her doctoral
thesis in medicine on BP.

Measurement

OS wore an automatic ambulatory functioning device around the clock with gaps. Data were
summarized in both daily and weekly analyses. The midline-estimating statistic of thythm, or
MESOR, is determined by the fit of a cosine curve; the same fit can provide estimates of the
double amplitude, 2A, gauging the extent of predictable periodic change, and of the
acrophase, gauging the timing of change at each period, characterizing the data.
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RESULTS

Subject OS BP MESOR (midline-estimating statistic of rhythm, M), a thythm-adjusted mean,
and double circadian amplitude, 2A (measure of the predictable extent of daily change), are
acceptable in the light of a summary of analyses of week-long data intervals,

The picture of a clean bill of BP health when 168-hour intervals are summarized does not
appreciably change when 24-hour data intervals are analyzed, for M. An occasional circadian
blood pressure overswing is, however, seen on a number of days as values of 2A cross the
upper limit of the 95% prediction interval, during spans when no CHAT was apparent in the
corresponding weekly summaries. In daily records, OS is never MESOR-hypertensive, but on
a few occasions has circadian overswing. With weekly summaries, she has 0% abnormality of
either M or 2A.

DISCUSSION

CHAT has sometimes been shown to be present in clinical health, but usuaily only for a few
days at a time, presumably under emotional loads (and the 24-h record in the 7-day
perspective can actually serve as a load [stress] test) (4). Circadian overswing, however, must
not be diagnosed based on records of 24 hours, dubbed transient CHAT. In the case
examined, perhaps the mildest category of transient CHAT, no treatment seems indicated. For
the current surveillance of BP, the chronomic analysis, carried out i the Halberg
Chronobiology Center, is available for all comers. Data are obtained by monitoring during
very different spans (from 1 day to many weeks and longer). These data are analyzed for
differing total spans; if so, however, the results are not comparable. The problem of
standardizing interval lengths for analyzing BP series for CHAT detection is to be considered
and standardized at international meetings, and is here proposed for consensus discussions on
such occasions.

CONCLUSION

We suggest that 2 week be a bare minimum to rule in BP health, but not to rule out either
CHAT or MESOR-hypertension, when they occur on occasion, as CHAT does in OS m a few
daily data, but in no weekly summaries.
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INTRODUCTION

Several cases document with measurement series covering decades that at or near the end of
life, blood pressure (BP) in the presence or absence of MESOR (midline-estimating statistic
of rhythm)-hypertension can gradually drop, just as it increases carly in life, and that in so
doing, the relative prominence of extracircadian vs, circadian rhythms changes. That BP
varies with age at both extremes of life, early and late, as well as in-between, has been thus
described time structurally (chronomically) (1). Once diagnosed as normotensive or as
hypertensive in terms of the BP MESOR (M), a given person need not have that
characteristic for the rest of his/her life. Some treated MESOR-hypertensives, in particular
with systolic values around 200 mm Hg, can become untreated MESOR-hypotensives with
systolic values near 100 mm Hg within a decade. BP also varies around the scale of decades,
and in most people varies greatly along the scale of hours and days and further during weeks
and months (2), so that during the same monitoring span of a few weeks, there can be both
hyper- and hypotensive values, BP and HR variability disorders also differ, whether they are
treated or untreated (3-6). We must not fly blind (7) to these variations.

Disorders include alterations of the BP M, double amplitude (2ZA) or acrophase, of the
standard deviation (SD),circadian and other, including a number of infradian rhythms, as
nonphotic aspects of BP and HR variability. Lasting CHAT (short for eircadian hyper-
amplitude-tension) can represent a risk greater than a high BP (2).

Aim. To plan for the long-term care of people with blood pressure disorders by starting the
systematic collection of reference values for extracircadian as well as circadian
characteristics, validated by lifelong studies, while we summarize lessons from the monitoring
of those who have contributed longitudinal data thus far,

METHODS

For the current surveillance of BP, the sphygmochron analysis carried out in the Halberg
Chronobiology Center is available for all comers.
RESULTS
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Data are obtained by monitoring during very different spans, from 1 day to many weeks and
longer, up to decades. These data are analyzed for differing total spans; if so, however, the
results are not comparable. The problem of standardizing interval lengths for analyzing BP
series for circadian hyper-amplitude-tension (CHAT) detection is to be considered and
standardized at international meetings, and is here proposed for consensus discussions on such
occasions.

DISCUSSION

7-day monitoring and both daily and overall analyzes are recommended, with the urgent task
of collecting international reference standards in health starting with medical students and
mnciuding high school students, each foliowed up for a lifetime to retain the records for
reference values only of those who remain healthy for their lifespan. The relative merits of
tolerance intervals (8) vs. prediction intervals (9, 10) and the need to age-qualify reference
intervals, preferably based on clinically healthy “test pilots" monitored starting at birth, are
also major issues. Most difficult is the educational task of conveying the mountains of
evidence on the merits of replacing conventional reference values that allow interpretations of
single values and are the same for men and women above a certain age. The single values
ignore variability disorders of necessity and thus fail to detect severe vascular disorder risks
greater than hypertension (2), leaving them silent to both care recipient and caregiver and thus
untreated, until a hard event occurs.

Support: MSM0021622402
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INTRODUCTION

When ordering significance of any approximation of oscillations in a man's heart rate in
chronobiologic serial sections with different trial periods remains ambiguous, reference to a
control serial section at a spectral minimum may be useful, yielding information on any
nonstationarities and/or any violations of underlying assumptions such as serial correlation.
Aim. To complement, by chronobiologic serial section analyses in the time-varying phase
domain, earlier global analyses in the frequency domain.

METHODS

Subject GK, 72 years of age at start of half-hourly monitoring from April 1998 to August
2006, with very few gaps.

Measurement GX wore an automatic ambulatory functioning device around the clock with
gaps. Data were summarized in both daily and weekly analyses. The midline-estimating
statistic of rhythm, or MESOR, is determined by the fit of a cosine curve; the same fit can
provide estimates of the double amplitade, 2A, gauging the extent of predictable periodic
change, and of the acrophase, gauging the timing of change at each period, characterizing the
data.

RESULTS

Results from long lasting cardiovascular monitoring (Table 1) shows ordering significance at
P<0.01 from serial sections with the number of intervals as a function of the fitted period. If
the spectral components drift or jump, one of them can transiently have more than one tested
"period length". The 14.3% incidence at P<0.001 is a control, since it corresponds to a valley
in a spectral window (not here shown) and need not be all false positive. Moreover, the 99.5%
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mcidence of "significance” at P<0.05, albeit qualified by restricting focus to P<0.001, requires
explanation. Could it be that a transtent 7-day synchronization is missed in the global spectral
window because of circaseptan heterophasing, in response to different timed single stimuli, so
that varying phase relations during different subspans cancel out the corresponding differently
phased 7.00-day synchronized social circaseptans, and allow resolution of a much weaker but
not necessarily trivial effect of the solar wind, validated beyond congruence by subtraction
and addition documented by concomitant monitoring in time of solar and biologic near- but
not precise weekly circaseptans (1, 2)?

Table 1: Ordering statistical significance in chronobiclogic serial sections of components
investigated

N Percentagef of
€SS T of intervals | intervals with:
NP (days) anatyzed P<{.05 P<0.04 P<0.001
1 6.772% 400 59.5 46.5 33.5
2 7.000%* 387 89.5 53.7 33.9
3 7.011*% 387 75.7 52.7 34.4
4 7. 4477 364 51.1 31.3 14.3

*Ordering significance of peaklets in global spectral windows not shown: P<0.001, 6.772
days 1is natural circaseptan period found in the entire record on the speed of the solar wind,
available at the time of analysis (~42 years) and in the geomagnetic indices Kp and aa for
longer records up to >100 years (for aa).

**Ordering significance in global spectral window (in which it was not a peak) (P<0.001).
This rthythm 15 analyzed because of possible synchronization of HR by the social week, but a
linear regression line fitted to acrophases of non-overlapping vearly data intervals shows a
statistically significant delaying trend in the fit of a 7.00-day rthythm, in keeping with the
7.011-day rthythm, but the same resuit can also be interpreted as a phase jump by attempts of
the social schedule to lock-in the natural 7.011-day component. There is no statistically
significant trend in acrophases with the rthythms of 6.772 and 7.011.

***which was a trough in the spectral window (P=0.980) analyzed as a "control" for spurious
significance.

DISCUSSION

Regression diagnostic tests should be routinely carried out to check on the presence of any
serial correlation, normality of residuals, and homogeneity of variance, apart from the
stationarity of the parameters of the component under investigation. Further investigation is
needed to reduce any violation of underlying assumptions and thus to assess the extent to
which results at different trial rthythms represent a lasting and stable circaseptan component.
Data transformation prior to regression diagnostic tests may be indicated, but such
transformations can alter the actual time structure. Whether one or the other component is a
false positive result awaits, from a statistical viewpoint, robust tests that do not rely on
assumptions underlying regression. At the time of this writing, the fact that a period of 6.77
days was found in the record of solar wind speed as a whole and that a very close period was
found in a longer record of Kp, and in an even longer record of another geomagnetic index,
aa, is a validation within physics of the reality of the 6.77-day component, which gains
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tremendously from the trans-disciplinary validation when it is also found in human heart rate
and when such congruence is found in a given subject at other non-photic frequencies as well.

CONCILUSION

In the absence of robust inferential statistical procedures, the search for intra- and trans-
disciplinary congruence of aeolians combined with subtraction and addition approaches is
indicated.

Support: MSM0021622402
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INTRODUCTION

24 hour monitoring of BP by ambulatory functioning devices 1s a gold standard, reserved for
special cases of high BP, left uninterpreted in terms of its time structure. General reliance
upon a single measurement (or a single 24-hour profile) of BP, however, has been dubbed
“flying blind" (1) and is at variance with the documented (2, 3) need to meet requirements,
stated repeatedly for over a cenfury by opinion leaders, i.e., that we must evaluate periodic BP
variations before a patient is examined. This proposition, at the tum of the 20th century,
suggested by a leader at NTH as well (5), is greatly facilitated by modern hardware and
software in the new millennium (6, 7).

The aim of the study was to map the systolic blood pressure daily with weekly oscillations
and to determined MESORs, M (a midline-estimating statistic of rhythm) and circadian
double amplitudes, 2A, computed by the fit of a single 24-h cosine curve of a clinicaily
healthy subject as a function of age and as an indication of any need for intervention.

METHODS

Subject

YW, a cardiologist, currently in his 19th year of monitoring, used the Colin ABPM first and
an A&D instrument thereafter to monitor at mostly half-hourly intervals around-the-clock.
Measurement YW wore an automatic ambulatory functioning device around the clock with
gaps. Data were summarized in both daily and weekly analyses. The midline-estimating
statistic of rhythm, or MESOR, is determined by the fit of a cosine curve; the same fit can
provide estimates of the double amplitude, 2A, gauging the extent of predictable periodic
change, and of the acrophase, gauging the timing of change at each period, characterizing the
data.
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RESULTS

Weekly summaries of MESORs initially consist mainly of acceptable values with few
exceptions over the first 13 years. Thereafter, there are greater fluctuations and more values
above the upper limit of an acceptable MESOR, in the light of reference standards from
gender- and age-matched peers.

In weekly summaries, YW's circadian double amplitude exceeds only on few occasions its
limit of acceptability. By contrast, in the daily summary over the same time span, wider
swings of the MESOR as well as of the double amplitude are seen, revealing the dangers of
basing a diagnosis of CHAT in particular, but also of MESOR-hypertension, on a single 24-
hour record.

DISCUSSION

Many more acceptable 24-hour records can follow several abnormal consecutive records and
whether either abnormality is transient or lasting must be observed with more than even 48-
hour monitoring before one starts possibly unwarranted treatment, perhaps for a lifetime, for a
condition that persisted only for a relatively short time and recurred only briefly at long
intervals. Thus, already early in his monitoring a week-long data summary would have
supported the diagnosis of MESOR-hypertension and, in current conventional practice, based
on single measurements or at best upon 24-hour profiles, a week-long abnormality might
indeed constitute a finding prompting treatment. But the abnormal one-week span in YW is
followed by MESOR-normotension for weeks, vears and almost two decades and validates
the proposition that a week-long monitoring can be transient and is an indication for
continued monitoring for at least another week or longer, depending on results. This finding
must not be misinterpreted as validating the conventional clinical custom to ask the patient to
return in a month; we do not recommend only another spotcheck (that unknowingly to care
provider or receiver could be done on a roller coaster in some cases).

Clinical trials that show benefit from treating "spotcheck” pressures above 120 mmHg come
to mind (8). Necessarily, they include many false positives at entry and false negatives at their
end and must not be taken to constitute an indication to treat what has been mislabeled "pre-
hypertension” (9). A chronobiologic pre-hypertension, a gradual increase in amplitude prior to
any lasting increase in M, was not (yet) seen in YW.

Until trials are based on at least weeck-long monitoring, they are not applicable to the
individual, e.g., to YW. A decision whether a slightly increasing trend prompts starting
hypotensive medication is the more complicated in this case, since there was also 2 change in
monitors coincidental with a change in MESOR toward the end of the record and a possibly
slightly increasing trend with time is confounded by the change of instrumentation.
Relaxation treatment is indicated and practiced.

For YW, when incomplete records are discarded and the analysis is assessed only based on
those weeks that are documented by a mininmum of 224 values (/week), the abnormality seems
rarer, apart from the sparser record, of course. Artifactual CHAT can come about more
frequently when records with 116 values/week were accepted than in the case when records
with fewer than 224 values/week (greater decimation, fewer artifacts) were discarded. The
role of the density of the record in diagnosing CHAT is emphasized.

The coexistence of CHAT and MESOR-hypertension is seen in 2,3% of the days investigated.
Overall MESOR-hypertension is present in 13.3% of the monitored days considered and
CHAT overall 1s rarer yet, only seen in 7%, When weekly summaries are made, keeping all
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records with 116 or more values or only those with 224 values/week, the incidence of
MESOR-hypertension decreases to 7.5 or 3.7% and that of CHAT to 0.6%.
CONCLUSION :

While monitoring continues and is done for health seif-care it also contributes substantially to
both biomedical and broader science (10-29).
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INTRODUCTION

Cardiac transplantation results in complete afferent and efferent denervation of the donor atria
and ventricles. This denervation includes both sympathetic and parasympathetic division of
the autonomic nervous system. Although functional reinnervation of both sympathetic and
parasympathetic fibres to the heart has been demonstrated in the canine transplant model
within six months after transplantation (1), only limited functional reinnervation has been
demonstrated in humans (2,3). The absence of parasympathetic control of heart rate after
human orthotopic cardiac transplantation was studied (4) and the authors showed that arterial
baroreflex gains for the donor sinus node were also depressed (early 0.1:0.2ms/mmHg, late
0.2+0.2 ms/mmllg) compared with controls (14.9=1.8 ms/mmHg). This data suggest that
parasympathetic influences of the donor heart rate are absent in the majority of patients up to
96 months after cardiac transplantation. Mancia et al. found that baroreflex sensitivity is
inversely related to blood pressure variability and positively related to heart rate variability
(5).

The aim of the present study was to compare low frequency blood pressure variability in
patients after orthotopic cardiac transplantation (OCT) with healthy controls.

METHODS

Subjects

We examined 7 cardiac transplant patients (age 55.7£9.7 years) after 2-8 years after cardiac
transplantation. Cardiac transplant patients were without significant epicardial coronary
arfery disease and had normal left ejection fraction. Cardiac allograft rejection was excluded
by right ventricular endomyocardial biopsy, usually obtained before the examinations started.
All transplant patients were receiving cyclosporine, all vasculoactive medications were
stopped 24 hours before the study. Nobody was treated with beta adrenergic blocking agents.
The results were compared with the examination of the group of 7 healthy subjects (C) of
similar age (50.0+2.8 years). Control subjects were free of organic heart disease as
determined by history and physical examination.

Measurements

ECG, blood pressure (BP) and thoracic impedance were recorded beat-by-beat during 20
minutes (Task Force Monitor, CNSystem, Austria, Fig. 1)} in supine position during
spontaneous breathing (5 min) and breathing controlled by metronome (5 min, 0.33 Hz).
Using thoracic impedance measurements we determined stroke volume index (ml/m?), in
cardiac index (I/min.m®) and in total peripheral resistance index (dyn.s.m*/cm’).
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The study protocol was approved by the local ethical committee and written informed consent
was obtained from all participants.

The results are reported as a mean =+ standard deviation, comparison between healthy subjects
and cardiac transplant patients was performed by using Wilcoxon's test.

RESULTS

Resting values of heart rate, systolic and diastolic blood pressure in healthy subjects and
patients after cardiac transplantation are not different (Fig.2,3,4).

Using thoracic impedance measurements stroke volume index (ml/m?), in cardiac index
(/min.m?) and in total peripheral resistance index (dyn.s.m%/cm’) were determined and we
have not found any differences between healthy subjects and patients after cardiac
transplantation (Fig.5,6,7). We analyzed heart rate variability spectra (msz) and we have
found the decrease in LF heart rate variability (ms®) in patients after cardiac transplantation in
comparison with healthy subjects (p<0.01, Fig.8). Diastolic blood pressure variability is
presented in Fig, 9. Low frequency diastolic blood pressure variability was not different in
patients after cardiac transplantation in comparison with healthy subjects,
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We can conclude our results by stating that both groups did not differ (OCT versus C, mean =
SD} in heart rate (80.4410.8 versus 72.24 6.9 beats/min), in systolic (119.4+11.8 vs.
124.9+11.0 mmHg) and diastolic BP (80.6+10.3 vs. 85.7+8.3 mmHg), in stroke volume index
(32.628.9 vs. 39.9£6.6 ml/m?), in cardiac index (2.54+0.55 vs. 2.90+0.58 l/min.m®) and in
total peripheral resistance index (28634552 vs. 2754845 dyn.s.m”/cm’). On the other hand,
heart rate variability spectra (ims®) were decreased in OTC ( LF heart rate variability:
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8.43+£12.09 vs, 164 29£171, p<0.01). No difference was seen in diastolic BP variability
spectra (mmHg?): LF dBP (5 00+£8.82 vs.3.104:1.94, n.s. )

DISCUSSION

Spectral analysis of instantaneous heart rate and blood pressure is widely used to investigate
the normal and pathological cardiovascular control system on the basis of the manifestation of
autonomic activity in the respective power spectra. The power spectra of both haemodynamic
parameters exhibit two distinctive peaks, corresponding to fluctuations at different
frequencies. Oscillations at frequencies of 0.1 Hz are usually described as the low-frequency
peak (LF) and are associated with sympathetic and parasympathetic activity,

Cardiovascular control is fundamentally altered after heart transplantation because of surgical
denervation of the heart. The main goal of the scientific work of Toledo et coauthors (6) was
the noninvasive characterization of cardiac rate control mechanisms after heart
transpiantation. They studied heart rate variabiiity using power spectral analysis. They found
similar spectral pattern of power spectra, but the power was markedly reduced compared to
healthy subjects. The mere existence of a low frequency peak in heart rate spectra was
believed to be a sign of reinnervation (6). However, Bernardi et al. (7) proved the existence of
a mechanical coupling between respiration and the heart, in addition to the well known neural
one. _

It 1s important to note that the spectral analysis of cardiovascular parameters in heart
transplantation patients does not yield knowledge regarding their autonomic activity, as
opposed to the normal system. Rather, it serves as a powerful tool for characterization of the
control mechanisms (6).

We have not found an increased LF DBP variability despite of a dramatic decrease of LF
HRYV contrary to Mancia et al. finding in healthy subjects (5). The Mancia et al. results can be
explained by two alternative hypotheses: 1. The increased baroreflex heart rate sensitivity
results in increased heart interval fluctuation elicited by blood pressure fluctuation and this
increased heart interval fluctuation by changes in cardiac output suppresses the fluctuation

of blood pressure. 2. The increased baroreceptor sensitivity causes the increased fluctuation of
heart rate on the one hand and the suppression of biood pressure fluctuations by means of
total peripheral resistance changes on the other hand. The later hypothesis is supported by our
resuits,

CONCLUSION

It is concluded that LF diastolic blood pressure variability is unchanged in patients after
orthotopic heart transplantation despite of the denervation of the heart,

Support: MSM0021622402
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INTRODUCTION

Yearly mortality data from stroke in the Czech Republic, recorded from 1950 to 1999, were
analyzed. About 50- and 21-year cycles are taken into account, either all data are considered or
they are analyzed for men and women separately. After detrending, a self-starting cumulative
sum (CUSUM) control chart finds an increase in stroke deaths to have taken place around
1997. These results are in keeping with similar findings in four other geographic locations.
They warrant a renewed effort toward stroke prevention. Ambulatory monitoring of blood
pressure and heart rate of the population at large is useful to detect and correct certain
abnormatlities of the circadian pattern of these variables, which have been associated with large
increases in stroke risk, even in conventionally normotensive subjects.

Morbidity and mortality from stroke and other cardiovascular events have long been shown to
follow non-random circadian and circannual patterns (1-13). Most epidemiological studies
reveal a morning peak in onset and a higher occurrence in winter than in summer in temperate
regions. About-weekly and half-weekly patterns in stroke incidence have also been documented
(14; see also 12, 15-22). Differences in timing have been reported in relation to different
etiologies (15). For instance, the incidence of strokes associated with subarachnoidal
hemorrhage differs in its circadian and circaseptan timing from that of lacurar infarctions and
other kinds of strokes (15). The incidence of strokes associated with a cardiac embolus also
differs in its circannual timing from that of strokes associated with large vessel disease (15).
Overall, strokes tend to occur preferentiaily on Mondays (14),

To study longer cycles, the data from the Czech Republic on overall stroke mortality and for
each gender separately were analyzed by least-squares spectra (23}, with frequencies in the
range of one to 11 cycles per 52.2 years. In view of a prominent about 50-year cycle, analyses
were repeated on the residuals from this long-term trend and from a third-order polynomial.
Components corresponding to spectral peaks were further assessed by nonlinear rhythmometry
(23-26). The analysis revealed the presence of 50-year periodicity (cycle duration: 54.3 years;
05% confidence: 50.6, 58.7 years) and of 20-year periodicity (cycle duration: 21.4 years; 95%
confidence 16.8, 27.9 years).

The aim of the present paper was the spectral analysis of the stroke mortality data from the
Czech Republic using calculations of autocorrelation functions according to Blackman-Tuckey
method. Calculation of autocorrelation functions enables to determine the thythm in signal and
the noise in signal.

MATERIALS AND METHODS
Yearly mortality from stroke in the Czech Republic was recorded from 1950 to 1999,

Only total mortality data were analyzed and not deaths in subcategories such as subarachnoid
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vs, intracerebral hemorrhage or occlusion of cerebral arteries, in view of changes in disease
classification during the span covered, The autocorrelation functions and power spectral
densities were calculated from the data on overall mortality. In view of a prominent about 50-
year cycle, analyses were repeated on the residuals from this long-term trend and from a third-
order polynomial.

RESULTS

Original stroke mortality data are seen in Fig. 1. The calculated autocorrelation curve is seen in
Fig. 2.
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Fig. 1 Stroke mortality in Czech Republic in the period of 50 years

Autocorrelation fumction has the sinusodial character, and it has minimum of 23 years. While
minimum corresponds to a half of the cycle, the duration of the whole cycle is about 50 years.
The fact that the correlation coefficient at the vaiue 23 years is approaching -1, supports the
hypothesis of statistical significance of S0-year cycle p<0.01.

56




Correlation coefitient

Year

Fig. 2 Autocorrelation function of stroke mortality

Amplitude of about fifty-year cycle was 2123 deaths per year. In the original record the death
numbers were: 1950 - 8 000 per year, 1985 — 22 000 per year, 1995 — 11 000 per year.
Regarding the nonsinusoidal character of the fifty.year cycle, the trend, expressed by
polynomiai of 3™ degree, was removed and the residual record (Fi g. 3) was analyzed again.
The resulfs of spectral analysis are seen in Fig. 4. We determined the amplitude of the fifteen-
year cycle to be 384 deaths per year.
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Fig. 4 Spectral analysis of residual record of stroke mortality

Results of spectral analysis determine fifty-year cycle (p < 0.01) and about fifteen-year cycle
(p < 0.05) in the record of stroke mortality in men and women.

DISCUSSION

With the qualification that there have been changes in the classification of mortality from
stroke, a non-monotonic trend over the past 50 years has been documented both in the Czech
Republic and in Minnesota (24, 28). This result raises the question whether the decline in
stroke during the past two decades cannot be accounted for, at least in part, by a natural about
50-year cycle. Of course, one should not use 50 years of data to discuss an about 50-year
periodicity (28), unless there is collateral evidence.

In the case of a recent increasing trend in stroke deaths, there is corroborating evidence from
other studies. An upward trend in stroke mortality was observed in most recent years not only
in the Czech Republic and in Minnesota, but aiso in Slovakia (29}, in Lund, Sweden (30), and
with Paul W.C. Johnson in the data from Arkansas (27).

Our analysis suggests that the time course of the stroke death is influenced by socio-economic
development and by cyclic environmental factors.

While treatment and public education are very important to limit the incidence of strokes, the
decrease seen after 1985 may not only be a response to changes in patient management but may
represent in part a response to environmental influences characterized by very low-frequency
components, such as a circasemicentennial cycle that needs replications not only in different
geographic locations, but also over several longitudinal cycles before qualifying as a thythm.
The recent identification of an excessive circadian blood pressure amplitude, as well as of a
deficit in heart rate variability, as independent additive features of a risk syndrome for stroke
and other vascular morbidity (24, 31, 32) should prompt systematic monitoring of the
population,

58




CONCLUSION

Yearly mortality due to stroke in the Czech Republic had been recorded from 1950 to 1999.
The data on overall mortality were processed by spectral analysis, In view of a prominent
about 50-year cycle, analyses were repeated on the residuals from this long-term trend and
from a third-order polynomial. Amplitude of about 50-year cycle in total mortality data was
2123 deaths per year (corresponding original data are as follows: 1950 — 8000 deaths per year,
1985 - 22000 deaths per year, and 1995 — 11000 deaths per year). In view of the non-
sinusoidal waveform of the about 50-year cycle, a third-order polynomial was fitted to the
data and the amplitude of about 15-year ¢ycle was assessed to be 384 deaths per year. The
time course of the stroke death is influenced by socio-economic development and by cyclic
environmental factors.

Support: MSM0021622402
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IMPACT OF EXERCISE THERAPY ON CARDIOVASCULAR AUTONOMIC
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INTRODUCTION

Abdominal obesity and arterial hypertension, together with other pathological conditions
(insulin resistance, dyslipidaemia, diabetes mellitus type 2) are inciuded within the metabolic
syndrome having the important role in the development of cardiovascular disease. Visceral
obesity and the metabolic syndrome have been described as a neuroendocrine disorder
characterized by dysreguiation of the hypothalamic — pituitary — adrenal axis and parallel
sympathetic nervous system activation; it has also been proved to contribute to the risk of
cardiovascular complications (1,2). Depressed values of heart rate variability (HRV) and a
depressed value of baroreflex heart rate sensitivity (BRS) indicate an increased sympathetic
nervous activity (3).

OBJECTIVE

The study was designed to analyze the impact of exercise training on heart rate variability
(HRV), baroreflex sensitivity {BRS) and aerobic fitness in obese patients with and without
hypertension.

PATIENTS AND METHODS

We examined 27 obese patients (OB, age 56.6 years, BMI 34.6 men, 21 women, 11 patients
with DM type 2).

The aerobic fitness, HRV, BRS and anthropometric values were evaluated in the whole group
OB and in the two subgroups - with hypertension (OBH, n = 15, age 57 years, BMI 34.3 ) and
without hypertension (OBN, n= 12, age 56.1 , BMI 33.6) .

After the standard internal examination (medical history, physical examination, resting ECG,
basic laboratory examination) all patients were subjected to the initial bicycle spiroergometry
(Cardiovit CS-10 Schiller, gas analyser Medgraphics), heart rate variability (HRV) and
baroreflex sensitivity (BRS) examination.

Heart rate variability (HRV} was determined by spectral analysis of short-term heart rate
record (Varia Puls TF3) in supine position with metronome-confrolled breathing (0.33 Hz).
We evaluated the frequency domain variable - spectral power { SP) of HRV :

total power - TP ('msz), low frequency band - LF (msz), high frequency band - HF (msz)
and ratio LF/HF — LF/HF.
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Baroreflex semsitivity (BRS) was determined by spectral analysis of spontaneous
fluctuations of systolic blood pressure (SBP) and cardiac intervals (CI) by Peilaz method (5)
(Finapres Ohmeda). We used 5-minute record of SBP and HR at metronome-controlled
breathing at frequency 0.33Hz. The vaiue of cross-spectral power density of CT and SBP
fluctuation was divided by the value of power spectral density of systolic blood pressure
fluctuation at 0.1Hz. The modulus of the transfer function between variation in blood pressure
and heart rate is considered to be the measure of BRS (ms/mm Hg).

Aerobic fitness (VOzmax kg, Wy /kg) was determined by spircergometry, the protocol with
a workload increasing up to the symptom-limited maximum was selected. Spiroergometry
was used also for the determination of anaerobic (ventilatory) threshold (AT) and expressed it
in the heart rate value for determining safe exercise training intensity.

Exercise therapy

All patients were involved in the exercise therapy programme for 12 weeks. It consisted of
controlled aerobic exercise training (twice a week 60 minutes) and encouragement of
increasing of habitual physical activity (walking at least three times a week for 30 to 60 min).
All subjects followed former recommendation of energy intake restriction to 2000kJ /day.
Spiroergometry, BRS and HRV examinations were performed after 12 weeks of the training
programme as well as anthropometric parameters by the same method as that used at the
beginning.

The study protocol was approved by the local Ethics Committee, A written informed consent
was obtained from each subject prior to their participation.

The spectral power values are expressed in In (ms”), where In is the natural logarithm of the
absolute values.

The data obtained were processed by Microsoft Excel 97. Statistical analysis was carried out
by the Wilcoxon test for paired values at the significance level of 0.05 (*) or p < 0.01(**).

RESULTS

The BRS values both in OB and OBH group increased significantly. Significance of increase
in OBN was borderline (Tab. 1); as well the parameters of physical fitness VOymake,
Wiaw/kg significantly increased (Fig. 1).

Concerning HRV, in OB group we found out boundary decrease of the LF/HF ratio and
significant increase in HF band; in OBH favourable trend in HF was present as well as in
OBN in LE/HF ratio (Tab. 2).

The body weight, BMI and waist circumference decreased significantly in all groups (Tab. 3).

Tab. 1 Baroreflex sensitivity before and after exercise therapy

BRS SBP DBP
(ms/mm Hg) (mm Hg) {mm Hg)
before after before after before after
OB(Mm=27) |53+28| 67+3* | 124217 | 124417 | T4=12 gij -
OBH(n=15) | 5428 | 7.0 £3.0% | 129+15 | 127 +15 | 74+ 11 76 £ 13
OBN(m=12) | 5229 ifj()zb%@ 16+16 | 121£18 | 7512 68 + 12
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Legend : BRS — baroreflex sensitivity; SBP — systolic BP; DBP -~ diastolic BP

Tab. 2 Heart rate variability before and afier exercise therapy

TP (log ms’)
before after

LF (log ms*)
before after

HF (log ms”)
before after

LE/HF ratio(iog)
before after

OB 58+1.0 |6.0£0.9
(n=27)

4.911.0 | 5.0%20.9

51412 5.540.9*

02411 |-0.49+0.90
p=0.05

OBH 5.8+6.8 6.040.9
(n=15;

49108 |5.010.9

52410 |5.540.8
p=0.06

-0.25+1.89 | -0.41::0.7

OBN 58+13  6.140.9
(n=12}

4,9+1.1 5.040.9

5.0+1.6 5.611.2

012414 |-0.59£1.2
p=0.09

Legend : TP (ms”)- total power ; LF (ms”) - low frequency band; FF (ms?) - high frequency
band

Tab. 3 Anthropometric parameters before and after exercise therapy

BMI Waist circumference Body weight
(cm) (kg)
before after before after before after
(n(i%,?) 34445 | 32&£3.7%* | 106,1£13.3 | 103.5£12,7%% 89.6+13.4 86.94:13 2%
(r?%Bll—IS) 34.3+£3.7 ) 33.243.1% | 103.8£13.5 | 102.2£12.7%* 90,2118 87.3411.2%%
(r?f?z) 33,6455 | 31.9+44% | 1068169 | 102.8+16.6% | 88.9+158 | 86.3+15.9%
DISCUSSION

Metabolic syndrome including abdominal obesity is associated with increased sympathetic
activity that increases the cardiovascular risk (especially the risk of sudden death and life-
threatening arrhythmias); therefore, the evaluation of cardiovascular autonomic functions is
reasonable in these patients. Both reduced HRV and reduced BRS indicate an increased risk
of mortality in patients with ischemic heart disease. Altered autonomic regulation has been
proposed as one of the factors predisposing patients with metabolic syndrome to adverse
cardiac events; as well low physical fitness is an important element of cardiovascular risk (4).
Abdominal obesity is accompanied in the majority of patients by the development of insulin
resistance (IR). IR appears to be a key factor in the development of other pathological
conditions involved in the metabolic syndrome, therefore the main therapeutic objective in
these patients is to decrease both IR and sympathetic tone. Physical activity is also one of the
non-pharmacological. therapeutic means, however, lack of data in patients with obesity or
metabolic syndrome exists. The favourable influence of endurance training on autonomous
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cardiovascular functions has been reported both in experiments with dogs with myocardial
ischaemia (6) and in our patients with ICHS (7). After 12 weeks of endurance training,
Howorka et al, (8) found a significant increase in the total spectral power of heart rate
variability in obese diabetic patients with moderate form of cardiovascular autonomic
neuropathy.

VOymaxkg !

mi/min/kg
30

95 ! beforeg

| ® after |

20

15 -

10 -

OB OBH CBN

Fig. 1 Physical fitness {VOama/kg) before and after exercise therapy

CONCLUSIONS

In obese patients regular physical training significantly improves barorefiex sensitivity and
aerobic fitness; anthropometric values (BMI, body weight and waist circumference) were also
favourably influenced. In HRV parameters the trend to improvement of sympathovagal
balance was found.

The resuits suggested beneficial effect on autonomic regulation in obese subjects with other
abnormalities included in metabolic syndrome. This favourable effect was more strongly
demonstrated in the subgroup of obese patients with hypertension.

Support: MSM0021622402
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COMBINED TRAINING IN WOMEN WITH ISCHEMIC HEART DISEASE:
EFFECTS OF EIGHT-WEEK REHABILITATION PROGRAM
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INTRODUCTION

The principal goal of cardiac rehabilitation is to restore physical and psychosocial function in
cardiac patients (11,12,21). Traditionally, these programs emphasized aerobic (dynamic)
exercise, whereas resistance exercise was assumed to be hemodynamically hazardous, During
the past two decades, there has been ample evidence to suggest that resistance exercise
training for cardiac patients may be less dangerous than was it was claimed, especially in
low-moderate risk (1,5,6,8,9,11,13,15,19,20).

Resistance fraining has become increasingly important component of cardiovascular
rehabilitation. When appropriately prescribed and supervised, it has favourable effects on
bone mineral density, body composition, muscular strength and endurance, glucose
metabolism, selected coronary risk factors, and other health-related variables (19).
Cardiovascular rehabilitation of outpatients is known to be the most important factor in the
ischemic heart disease prevention and in changes of the lifestyle (2).

Aim of the study

This study examined the effects of combined training (acrobic and resistance training) in
outpatients on aerobic capacity, functional capacity and maximal attained load in one-
repetition-maximum (1-RM) test in women with ischemic heart disease,

METHODS

Subjects

Fourteen women with ischemic heart disease (mean age 64,5 + 9 years) with mean ejection
fraction 51 + 8,8 % participated in this study.

[nclusion criteria: documented coronary artery disease 3-5 months after myocardial infarction
(MI). The diagnosis of MI was assessed in the Department of Cardio-angiology, St. Anna’s
Teaching Hospital.

Exclusion criteria: instable angina, manifest heart failure, hemodynamically significant heart
valve defect, smoking.

There were no changes in medication during the rehabilitation program. Informed consent
was obtained from all subjects.

Undergone examinations:

s Symptom-limited spiroergometry before entering and after finishing the rehabilitation
program (anaerobic threshold assessment).
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¢ Isometric test (,handgrip”) and one-repetition-maximum test before starting the
resistance training, after 4 weeks of resistance fraining and after finishing the
rehabilitation program,

Experimental protocol:
Our program was arranged as the 8-week outpatient supervised program. Patients exercised 3-
times a week. The exercise unit consisted of warm-up phase (10 minutes), aerobic phase (25
minutes), resistance training (15 minutes) and relaxation phase (10 minutes).
The program started as aerobic training alone (first 2 weeks), than the program continued as
combined training.
¢ Aecrobic phase: 25 minutes on bicycle ergometer (Ergoline REHA E900, software
ErgoSoft+ for Windows). Training load and heart rate were on anaerobic threshold
value.
¢ Resistance training: The exercises were composed as follows: bench press, leg
extension, pull down (TK-HC COMPACT) and abdominal muscle training. The
training started on 30 % of 1-RM in the first week, 40 % in the second week, 50 % in
the third week and 60 % in the fourth week (3-5 sets of 10 repetitions, 30-60 seconds
of rest between the sets). Than the 1-RM test was repeated and resistance training
continued on new 60 % of 1-RM till the end of the program.
All patients were mstructed on the proper form and breathing technique.

Statistical analysis
The values are displayed as mean + SD. The effects of combined training were assessed
using the Wilcoxon test. The statistical significance was set at P < 0,05,

RESULTS

After the 8-week rehabilitation program the maximal achieved aerobic capacity significantly
increased (Table 1). -
Maximal achieved load in 1-RM test increased in all exercises (Table 2).

Spiroergometry does not show any change in maximal achieved load, only trends to increase
were found (Table 3).

Table 1. Symptom-limited aerobic capacity.

Before RHB After RHB P
V02 (ml.min™) 1155 +£150.6 1292 &+ 179.2 0.02
VO2s kg (ml.minkg™) 16.2 + 4.06 17.8 £4.10 0.03
Table 2. Maximal 1-RM load.

1-RM test p
Before RHB After RHB

Bench press (kg) 18.8 £4.06 21.6:+3.99 0.01
Leg extension(kg) 18.0 +4.06 22.6£3.16 0.03
Pull down (kg) 18.9+4.47 23.7+4.07 0.001
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Table 3. Symptom-limited performance.

- Before RHB After RIB p
Wsr (W) 79.6 & 18.55 84.3 +17.30 NS
W ke (Wke') 1.1 0.40 1.2+035 NS

DISCUSSION

It was demonstrated that many cardiac patients lack the physical strength or confidence to
perform common daily tasks, (9,14,21)it is critical that they gain a minimum level of strength
(20). Our results are in accordance with studies, which demonstrate that patients engaging in
resistance exercise can perform strenuous daily activities with less relative exertion,
diminished effort perception, and decreased injury risks, resulting in enhanced functional
capacity (3,10,14,20).

For some women, especially for women of higher age, the exercise with men in mixed groups
could be a problem. (2). A cardiac rehabilitation program offers groups intended exclusively
for women focusing not only on physical exercise, but also on social skills training, which
might encourage women to participate {4). Some studies indicate that about 25 % of women
do not exercise at all and only 48 % of women are exercising for only 3 months (16).

Women who undergo rehabilitation programs are generally older, have lower self-efficacy
scores, more cardiac risk factors, lower VO2 maximum, severe cardiovascular disease, and
have lower adherence to the program than men (17). Women also have the same benefit from
cardiovascular rehabilitation programs as men (2).

CONCLUSION

After the 8-week combined training the maximal aerobic capacity and maximal strength of
trained muscle groups was significantly increased. No cardiovascular complications during
the resistance and aerobic fraining appeared. This rehabilitation program contrlbuted to higher
quality of life and well-being of our women patients.

Support: MSM0021622402
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CARDIOPULMONARY FUNCTIONS AND BAROREFLEX SENSITIVITY BEFORE
AND AFTER EXERCISE TRAINING LASTING 8 WEEKS IN PATIENTS WITH
CHRONIC ISCHEMIC HEART DISEASE

Sosikovd M., Siegelova J., Vank P., Chludilova V., Pochmonové J., Al-Mahmodi N.,
Svacinovd H., Dobgék P., Fider B., Dusek J., Vitovec J.”

Dept. of Functional Diagnostics and Rehabilitation and Depi of Cardioangiology, St. Anna
'Teaching Hospital in Brno, Medical Faculty, Masaryk University, Brno, CZ

INTRODUCTION

Increased sympathetic nervous activity at resting conditions can be considered to be a sign of
cardiovascular autonomic dysfunction. The non-invasive determination of increased
sympathetic activity is the measurement of heart rate variability and baroreflex heart rate
sensitivity (BRS, 1-5). Several studies have demonstrated that depressed BRS and HRV are
strong independent risk factors for sudden cardiac death in patients after myocardial infarction
(6-8) and some studies have later demonstrated a favourable impact of exercise on
sympathetic overactivity and improvement of patients’ prognosis (9). The present study was
designed to evaluate whether a specific propramme of exercise training at anaerobic threshold
level may be sufficient to improve cardiopulmonary functions and BRS of patients with
chronic heart disease,

METHODS

We exannned 32 patients with chronic ischemic heart disease (cardiography, coronar ography,
NYHA I-1I, stable therapy, body weight of 8616 kg, age of 638 years).

Criteria of inclusion:
1. Presence of at least one haemodynamicly significant coronary stenosis (more than 50%
of the diameter of lumen).

2. Objective evidence of ischaemia is present (positive SPECT or positive ECG response at
exercise testing).

3. Patient’s signature of informed consent after approval by ethics committee.

Criteria of exclusion:

CABG in the last 6 months

PTCA in the last 3 months

Manifest heart failure

Unstable angina

Haemodynamicly significant heart valve defect
Disease which contraindicates performing of training
Diabetes mellitus treated by insuline

A e
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Experimental procedure

The symptom-limited spiroergometry was provided before and after the training (maximal
attained work load Wy, peak VOu/kg, MET). We evaluated the reached maximal exercise
workload (W), maximal consumption of oxygen (VOa. kg'1 body weight) and maximal
consumption of oxygen expressed in metabolic units (MET). There was also assessed the
anaerobic threshold for the determination of intensity of the training. Symptom-limited
spiroergometry was performed before and after 8-week training period. The patients were
subjected to the 8-week intensive aerobic training {at anaerobic threshold level, 20 min thrze
times a week). Functional examinations of lungs were carried out using Pulmonary Function
System 1070 (MedGraphics, USA). We evaluated FVC, FEV/VC, RV, RV/TLC, DLCO,
PEF before and after 8-week training period. BRS was determined by spectral analysis of the
pulse interval (PI), systolic (SBP) blood pressure (5 minutes lasting beat-to-beat non-invasive
monitoring of blood pressure - Finapres Ohmeda, Pendz, 1973, metronome-controlled
breathing 0.3 Hz) before and after the training period (Siegelova et al.1995, Al-Kubati et
al.1997). The study was approved by the ethics committee of the Masaryk University in Brno
and all subjects gave their written informed consent. The results presented in this paper are
expressed as mean values of subjects and patients with standard deviations. Statistical
significances of observed differences were calculated using ANOVA and Wilcoxon test, only
p values lower than 0.05 being considered as significant,

RESULTS

The results of PI (ms), SBP (mmHg), DBP (mmHg), BRS (ms.mmHg "), Wa (W), peak
VO, (ml.min kg!), MET are given in the following table (mean+SD) before (B) and after
(A) the training. All data are presented as means + standard deviation (SD) and are given in
Table 1 and Table 2. We have not found any significant differences in FVC, FEV/VC, RV,
RV/TLC, DLCO, PEF before and after 8-week traming period. The significant increase of
Waax (9<0.05, Wilcoxon) indicates the improvement of fitness. The significant prolongation
of PI (p<0.05) and increase of BRS (p<0.05) indicate the increase of parasympathetic and/or
decrease of sympathetic nervous activity.

TABLE | Pulse interval (PT), systolic (SBP} and diastolic blood pressure (DBP}, maximal
exercise workload (W), maximal consumption of oxygen (VO;. kg body weight) and
maximal consumption of oxygen expressed in metabolic units (MET).

P SBP DBP BRS Wonax VO, MET
B 8524163 124419 66x+iZ 2.9+40.9 139431 20x4  6.1%1
A 926£126% 131+16 6749 3.9+1.1% 156432% 213 6.3l

TABLE 2 Functional examinations of lungs

FVC ¥EV, FEVyYVC DLCO PEF RV
B 4.18+0.91 3.29+0.8 78.81+4 10.242.1 9.3+2.6 2.69x1.0
A 4.07£1.03 3.39+0.9 78.8+4 10.0£1.8 10.7+1.9 2.64+1.0
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DISCUSSION

The assessment of baroreflex sensitivity was introduced to clinical practice by Smyth, Sleight
and Pickering in 1969. They found cut and documented that intravenous administration of
phenylephrin induces an increase of blood pressure and as a reaction to it there is a decrease
of heart rate, Baroreflex sensitivity is then expressed as extension of the pulse interval (in ms)
per 1 mm Hg rise in systolic blood pressure. Impaired (decreased) baroreflex sensitivity is an
indicator of increased risk of sudden cardiac death in patients after myocardial infarction.
Conclusions of ATRAMI study showed that analysis of baroreflex sensitivity and heart rate
variability (independently of left ventricular function or other non-invasive risk markers) after
myocardial infarction provides a significant prognostic value in the assessment of autonomic
tone and in the risk stratification after myocardial infarction (6,8). Effect of exercise training
in patients with chronic- ischemic heart disease on heart rate variability showed an
improvement of sympathetic overactivity (10, 11) and our results with the determmation of
baroreflex sensitivity brought similar findings in this study.

From this point of view the increase of BRS due to 8~-week training is important for the

further prognosis of patients with chronic coronary artery disease.

CONCLUSION

It is concluded that 8-week exercise training at anaerobic threshold level increased pulse
interval, baroreflex sensitivity and maximal attained workload in patients with coronary artery
disease.

This study was supported by the grant MSMO0021622402
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LUNG VOLUME REDUCTION SURGERY OF EMPHYSEMA PULMONUM: LUNG
FUNCTION EXAMINATIONS

Vigek J., Capov L, Jedlitka V., Homolka P., Sk¥ickova J ., Siegelova J.

Department of Functional Diagnostics and Rehabilitation, St.Anna Teaching Hospital,
Faculty of Medicine, Masaryk University, Brno, Czech Republic

INTRODUCTION

Volume reduction surgery of pulmonary emphysema (LVRS) is used in therapy in the end
stage of disease (1,2,3). The aim of the study was to evaluate lung functions in patients with
LVRS before and 6 months after the surgical therapy.

METHODS

Patients :
Eleven patients with end stage of emphysema pulmonum in the age of 60 to 70 years were
examined (ten men, one woman).

Inclusion criteria:
» diagnosis of emphysema pulmonum -end stage
» computer tomography of lungs
» NYHA I and 1V classification
» 6 months without smoking
» ability of physiotherapy
Lung functional tests:
» rreversible pulmonary obstruction, FEV, 20-35%
» hyperinflation and air—trapping: RV>250% of ref. values, TLC >125% of ref. values
» DLCO<50% of ref. values
» blood gases pCO* <7.3 kPa

Exclusion criteria:
1. chest surgery
need of artificial respiration
asthma bronchiale
bronchitis chronica
bronchiectasia
ischemic heart disease
ejection fraction of left ventricle lower than 50%
pulmonary hypertension (PAP over 35 mmHg)
9. ageover 75 years
10. long lasting therapy with corticoids (prednisone over 15 mg per day)
The study protocol was approved by local ethical committee and patients signed informed
consent.

O =S L b
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Study protocol

Lung function tests were carried out on MedGraphics, USA~ pulmonary function system 1070
(4). Blood gases were determined using equipment AVL (4). Quality of life was analyzed
using the questionnaire for determination of quality of life (SGRQ).

Surgery procedure

Surgery was performed using video-assisted thoraco-scopic surgical approach in 9 cases, in
two patients thoracotomy was used to reduce lung volume, In 9 patients the procedure was
carried out only on one side of the chest, in two cases in both sides of the chest. The amount
of lung tissue was 30-98g. The histological examination of the lung tissue proved the
diagnosis of emphysema pulmonum.

RESULTS

The results of lung function tests before and six months after LVRS surgery are presented for
7 patients in Table | and Fig 1-5.

Tablel, Lung function tests before and six months after LVRS surgery in 7 patients with
emphysema pulmonum

Before After
FEV; % ref. values 32.7+11.7 48459 5%
TEC % ref. values 12234137 1134121
DECO % ref. values 36.8+13.5 41x17.1
RY % ref. values 198.0+43 8 155+41%
RV/TLC % ref. values 60.046.7 48413%
p<0.05, Wilcoxon
FEV;
cya 70 1
60 -
50 -
40 -
30 -
20 -
10
0+ :
Before After

Fig. 1 Forced expiratory volume in one second (FEV;) before and afier LVRS
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Fig. 2 Total lung capacity (TLC) before and after LVRS
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Fig. 3 DLCG before and after LVRS
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Fig. 4 Residual volume (RV) before and after LVRS
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Fig. 5 Ratio RV/TLC before and after LVRS
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The results of lung volume reduction surgery of pulmenary emphysema in seven patients,
who survived 6 months after surgery, showed increase in forced expiratory volume in one
second (FEV)), decrease in residual volume (RV) and ratio RV/TLC (p<0.05, Wilcoxon).
The quality of life was improved in accordance with the improvement of lung functions.

From the group of 11 patients 3 patients died, the mortality was 27 %. In one patient the
tumor of pancreas appeared and he leaved the study for this reason.

DISCUSSION

Lung volume reduction surgery of pulmonary emphysema is indicated in patients with end
stage of emphysema pulmonum. Lung volume reduction surgery of pulmonary emphysema is
performed to reduce the number of large bulges (vesicles, plebs) of lung tissue, to decrease
residual volume of lungs, to decrease increased total lung volume capacity. Our results of
lung function examinations in seven patients showed similar results. The age limitation of 75
years is not accepted in all studies (3). The progression of the disease of emphysema
pulmonum is in the long time survival of patients also some limitation of the use of this
therapy as well as the complication of surgical procedure. In our group, we detected
prneumonia in four patients and m two cases pricumothorax.

Support: MSMG021622402
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EXERCISE TRAINING AND SYMPATHETIC NERVOUS ACTIVITY IN PATIENTS
WITH HEART FAILURE
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INTRODUCTION

It was proved that a regular physical activity could modify the sympathetic nervous activity.
The mdicator of increased sympathetic activity is heart rate variability and low heart rate
variability (HRV) correlates with increased risk of sudden cardiac death after myocardial
infarction in patients with chronic heart failure (CHF) (/, 2). However, most of the training
methods including the rehabilitation protocols used also in our previously published studies
are based on acrobic exercise (3, 4), and until now there is a lack of valid information from
actual bibliography concerning the effects of resistance or combined long-term training on the
heart rate variability parameters (HRV). Classical methedology for evaluating the benefits of
physical training is based on cardiopulmonary exercise testing. This examination is time-
consuming and could be potentially life-threatening. The examination of HRV is comfortable
for the patient and without any risk. The aim of this study was to investigate if HRV ftesting
can be useful for determination of the influence of 8-week combined exercise training on the

heart rate variability expressed in frequency domain parameters in the group of patients with
CHF.

METHODS

Ten patients (mean body weight 85 £ 12 kg; mean age 61 £ 13 years) with chronic heart
failure were selected according to the inclusion criteria listed below. The treatment regimen of
all selected patients was optimised to ensure that the patients were symptomatically stable.
Standardised pharmacological treatment at the beginning and in the end of the 8-week period
included administration of angiotensine converting enzyme inhibitors (ACEIL), B-blockers,
diuretics and digitalis in varying combinations. Inclusion criteria were as follows: age over 18
years, symptomatic chronic congestive heart failure NYHA class TI-1IT determined for at least
3 months, and stable for at least 6 weeks; left ventricular ejection fraction < 40 % (assessed by
2D-echocardiography); symptom-limited spiroergometry showed symptom-limited oxygen
consumption (VOss) < 20 mbkg.min”. Before the inclusion to the study all the subjects
signed the Informed Patient’s Consent; the study was approved by the local Ethical
Committee and conforms to the principles outlined in the Declaration of Helsinki and to GCP
guidelines of BEuropean Community.
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Heart rate variability was registered by the system Varia-Pulse TF-3. A short-time evaluation
of the heart rate variability was done using the beat-to-beat non-invasive monitoring of ECG,
spontaneous and metronome-controlled breathing at 0.33Hz before and after the training
period of 8 weeks, HRV frequency-domain parameters were determined by spectral analysis
of pulse interval (PI).

Combined exercise training was realized at the Department of Functional Diagnostics and
Rehabilitation 3 times a week. Resistance training elements were included into the exercise
protocol only after 2 weeks of aerobic training. One exercise session lasted 60 min and
included the following periods; warm-up period (10 min), period of aerobic exercise on
bicycle ergometer with load intensity at the level of anaerobic threshold (20 min), period of
fitness (or resistance)} training performed on combined training machine (20 min), and
relaxation period (10 min). In the period of fitness (resistance) training all the subjects started
to exercise at 30% level of 1-RM (one repetition maximum), and after 2 weeks they continued
at 60% level of 1-RM. The rehabilitation programme was performed by the patients for eight
weeks.

Standard exercise spiroergometry (Blood Gas Analyser, MedGraphics, USA) up to the
maximum limited by symptoms was carried out before and after 8 weeks of training to assess
symptom-limited oxygen consumption (VOag1), maximal workload (W), metabolic
cquivalents (METs) and maximal heart rate (HR1ax). The first spiroergometry test was applied
also to determine the anaerobic threshold (ANP) in order to decide the individual training
intensity.

Results are expressed as mean £ SD; Wilcoxon paired test Statistical analysis of functional
data was performed using the Wilcoxon paired test, the Chi-2 test, the Friedmann test, and
analysis of variance ANOVA. The P value < (.05 was considered as significant,

RESULTS
Improvement of physical performance
Table I Results of registered functional parameters assessed by bicycle spiroergometry

testing before and after 8 weeks of combined exercise fraining. Results are expressed as mean
+ 5D; Wilcoxon paired test

Functional W onax Woax ,kg" YOisL Y1, .kg'l METs
parameters (watts) | (watts. min™) | (mlO, .min™) | (mlO; min kg™
Bef 93 1.0 1396 15.2 43
elore (+17) (+0.2) (+284) (+3.4) (+ 1.0)
After * 110 * 1.2 * 1551 *16.9 * 4.7
(& 20) (+0.2) (+261) (+2.8) (+0.9)

Woinax — maximal workload; Winax _.kg"‘ — maximal workload per kg; VOjg1, — symptom-
limited oxygen uptake; VOag kg'— symptom-limited oxygen uptake per kg; METs —
metabolic equivalents; ¥ P <0.05




Spiroergometry testing after 8 weeks of the training showed a significant increase of Wy
(110 £ 20 W, *P < 0.05), and also a significant increase of VOagr, values (1551 =261 mlO;
min’; *P < 0.05); the increase of both values was approximately +20 % compared to the
initial values (Fig. / and 2). Table I summarizes the resuits of all evaluated functional
parameters.

Spectral analysis of HRV

Spectral analysis of HRV parameters was evaluated and is presented in Table 2. They are
pulse intervals (P1; ms), total power —TP; ms?, the power of low-frequency component (LF;
0.04-014 Hz/ms?), the power of high-frequency component (HF; 0.15-04 Hz/ms”) and ratio of
LT power to HF power (LF/HF). Spectral analysis revealed a significant increase of the total
power (TP} of HRV after 8 weeks of combined exercise training (2829 + 2600 ms*; ¥ P <
0.05) as well as HF (257342435 ms®; * P < 0.05) in comparison with the TP and HF initial
values (Fig 3). An increase of other HRV parameters was also observed, but it is without
statistical significance.

The results of HRV spectral analysis and the results of functional performance testing indicate
that HRV parameters could be useful for the evaluation of the effectiveness of physical
training.

Table 2 Results of the spectral analysis of registered HRV frequency-domain parameters
before and after 8 weeks of combined exercise training. Results are expressed as mean = SD;
Wilcoxon paired test

Functional | Pl TP LF HF LE/HF
parameters (ms) (ms?) (Hz/ms”) (Hz/ms")
before 1016 891 191 665 1.01
(= 137) (£ 1011) (£ 178) (£ 820) (£ 1.11)
after 1046 * 2829 256 *2573 0.80
(= 124) (+ 2600) (£214) (+ 2435) (£ 1.12)

PI - pulse interval; TP — total power; LF — low-frequency component, HF — high-frequency
component; LE/HF — LF to HF ratio; * P < 0,08

DISCUSSION

In the last 20 years the decreased heart rate variability has been shown to be a significant
sign of sudden death risk in patients after myocardial infarction (5), and the predictive value
of decreased heart rate variability is comparable to the gjection fraction volume in the risk
stratification of patients after myocardial infarction (6).
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The autonomic nervous system is permanently influenced by a variety of stimuli of the inner
~or outer origin. Age and health status belong to the inner stimuli, whereas climatic conditions,
day (night) period, actual psychic and physical workload, or changes of the body position are
‘he stimuli of the outer origin (7). For an easier interpretation of the results of HRV
sxamination a test (supine — standing — supine position) was introduced in which the vagal
activity increases in supine position, whereas the sympathetic tone is increased in standing
position, Moreover, after repeated supine position an overshoot of the spectral power of the
high-frequency component of the heart rate spectral analysis appears, Thus, in order to
arnalyze the data of vagal activity with maximal precision, an analysis of spectral parameters
after repeated supine position is recommended (&),

With regard to the fact that the amplitude of respiration arrhythmia is predominantly
dependent on the frequency and depth of breathing (without breathing frequency control), the
variability at high frequency can be submitted to non-predictable changes. A deep and slowed
respiration to 6 breath cycles per minute shifts the top of respiratory spectra in the area of
0.1Hz and so can imitate an increase of sympathetic tone modulation of cardiac rhythm (9). In
our present study we evaluated Smin intervals of HRV wsing metronome-controlled breathing
at 0.33Hz.

The adaptation of cardiovascular system in resistance exercise training is different from the
adaptation in dynamic exercise training. Heart muscle in resistance training shows signs of
concentric hypertrophy, whereas the heart muscle adaptation in dynamic fraining is
characterized by the increase of heart cavities and only a limited heart wall thickening, In that
case the hypertrophy is considered as eccentric (/0). In contrast o the resistance exercise the
aerobic (or dynanyic) training is more efficient for the decrease of heart rate and systolic blood
pressure at rest, and also for the increase of stroke volume at rest and during the exercise (/7).
Thus, it is possible to suppose that various types of exercise influence the HRV in a different
manner. The results of our study showed statistically significant differences in TP,

Up to the present the influence of combined training on the patients’ performance and the
autonomic nervous system has net been fully explained. Our resulits have shown that 8 weeks
of combined training led to the increase of functional capacity in patients with chronic heart
failure and to the increase of total spectral power. This study contributes to the knowledge
about rehabilitation training importance in patients with chronic heart failure,

Abbreviations used

CHF — chrenic heart failure, HF — high-frequency component, HR;,,« — maximal heart
rate, HRV ~ heart rate variability, NYHA — New York Heart Association, L¥F — low-frequency
component, PI — puise interval; LF/HF ~ LF to HF ratio, Vg, — symptom-limited oxygen
uptake, VOya1 — oxygen uptake at anaerobic threshold, TP — total power, W, — maximal
workload
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Fig. 1 Comparison of the values of maximal workload (W) before and after 8 weeks of

combined exercise training. Resuits are expressed as mean £ S (* P < 0.05;, Wilcoxon paired
test),
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Fig. 2 Comparison of the values of symptom-limited oxygen uptake (VO,s1) before and after
8 weeks of combined exercise {raining. Resulis are expressed as mean & SD (* P < 0.053;
Wilcoxon paired test).
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FUNCTIONAL IMPAIRMENT IN CHILDREN WITH CEREBRAL PALSY

Drlikova L., Pospilil P, Koneény L., Chludilova V., Siegelova J., Fiser B., Pochmonova 1.,
Erajhi A.A, Abais F.H., Hashim M.K.A, Al-Fadhli A., Al-Mahmodi N.A.L, Vank P,

"Home for Handicapped Children and Young Adults, Kocianka, CZ,
Department of Functional Diagnostics and Rehabilitation, St. Anne’s Teaching Hospital,
Faculty of Medicine, Masaryk University, Brno, Czech Republic

INTRODUCTICN

Several studies have already focused on groups of cerebral palsied children and assessed their
functions in relation with therapy (1,2,3). Cerebral palsy (CP) is a non-progressive damage of
brain in an early period of its development that is characterized by pathologies in muscle tone
and coordination of movements. The brain was affected in an early stage of development in
prenatal, perinatal or postnatal period. The status of disease is relatively stable, the
impairment is determined by the development and plasticity of the brain (4). The aim of the
study was to evaluate functional impairment in a group of children suffering from cerebral
palsy using Gross Motor Function Measure and Barthel index.

METHODS

Subjects _

We have examined a group of 10 CP children 5 to 15 years old suffering from different kinds
of CP. The average age was 11.7 years. The group consists of 6 boys and 4 girls. The
ncurogical examinations showed mainly spastic forms of CP, one of the patients suffered
from combination of ataxia and spasticity. We used classification according to Bobaths (4).
The group of CP patients is presented in Table 1.

Measurement

The group was tested according to Gross Motor Function Measure (GMFM) that is designed
for children from the age of 5. The GMFM enables quantitative assessment of their gross
motor skills. 5 years old child must be able to prove all the items included in this measure.
GMFM 1is divided in 5 parts according to the tested positions: A - lying and rolling, B -
sitting, C - crawling and kneeling, D - standing, E - walking, running and jumping (5). We
can calculate the score for each dimension in percents, the total score and goal total score.

The GMFM were supplemented with Barthel index evaluating activities of daily living ADL
(6). The test consists of 10 most important items of ADLs. The maximum score is 100 points
(%), that means complete independency (6).

The study protocol was approved by local ethical committee and the patient or parents signed
informed consent,

The results are presented as a mean =+ standard deviation.
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RESULTS

The Gross Motor Function Measure (GMFM) shows the individual results in Table 2, the
mean values are in Table 3. The total goal score, expressed in percentage, is presented in
Tables 2 and 3. Qur results show an individual variability and different impairment according
the age and severity of the disease.

Table 1. The age (years) and neurological examination of patients with cercbral palsy

1 7,1 spastic quadruplegia
2 7.6 spastic quadruplegia
3 5,4 ataxia with spasticity
4 11,6 ispastic diplegia

5 10,3 |spastic diplegia

6 13,6 |spastic diplegia

7 15,75 |spastic quadruplegia
8 15,25 |spastic quadruplegia
9 15,6 | spastic diplegia

1 14,6 :spastic hemiplegia

Table 2. GMFM in patients with cerebral palsy

1 96 92 69 18 18 59 35
2 69 35 2 0 0 21 35
3 100 100 98 90 86 95 88
4 94 30 43 15 11 49 29
5 90 58 21 0 0 34 40
6 100 100 85 82 71 90 83
7 84 75 33 0 0 38 64
8 90 20 7 0 0 23 20
9 50 90 83 77 60 30 60
10 56 97 88 74 93 90 84

Mean |83

69

43

Table 3. GMFM in group of patients with cerebral palsy

30 28

51

50

SD +26

+32

+36

+37 +36

430

+27

Barthel index of activities of daily living (ADL) in every individual patient is presented in

Table 4 and the mean values (5D} in Table 5.
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Table 4. Barthel index of ADL in patients with cerebral palsy in percentages
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Table 5. Barthel index of ADL in group of patients with cerebral palsy in percentages

Our participants obtained 20 to 100 points in the test, mean value is 48 + 30, The correlations
between GMFEM goal score and Barthel index is high (r=0.962) and 1s significant (p<0.01); 1
can be seen in Fig. 1.

CEREBRAL PALSY
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Fig. 1 Correlations between GMFM goal score and Barthe!l index
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DISCUSSION

The study showed the different functional impairment in the group of CP patients. Spastic
forms are represented in the same rate as in the population of CP patients (1,4). Both results -
of Gross Motor Function Measure and Barthel test — are in accordance with other studies
(1,2,3). The results of therapy are controversial. The Greek study proved effects of
Neurodevelopment treatment in their group (3), other studies were not successful and do not
bring any evidence of effects (1,2). In our institute we treat the patients with different
techniques of physiotherapy (Neurodevelopment treatment according to Bobath, the method
according to Vojta and other non-neurological approaches) and the continuous evaluation of
possible progress is necessary. High correlation between GMFM values and Barthel index
indicates that both methods are suitable for this task.
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