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SUMMARY

The purpose of the study is to present experimental evidence about the
applicability of computer analysis of heart rate variability (HRV)
measurements in early detection of carcinomathosis. By means of created by
the author hardware and software facilities, the HRV was followed up every
18 mounts in 2147 practically healthy persons from both sexes (712 man and
1435 woman) aged from 36 to 62 years. It was found, that in the persons
having a remarkable drift in sympathetic - parasympathetic balance towards
an ergotropic state, the occurrence of different kinds of carcinomathosis 1s
statistically highly significant augmented ( p<0.01). This epidemiological
study lasted 5-6 years and was prolonged with a comparison between the
HRV mea_sﬁ:rements collected from 247 patients (154 man and 93 woman,
mean age 38 years) from Bulganian Oncology Center and same measurements
collected from the ordinary country population (3852 man and 4254 woman,
mean age 39.5 years). The collection of the HRV. data from country
population was done preliminary for a period of 7 years, as a routine task of
the National Center of Hygiene ncluding assessment of the workers
functional state. The comparison reveal a clear cut difference between both
groups - the vegetative balance in the oncologically ill patients was found to
be much more sympathetically onented (p<0.001).

The paper presents a short description of the HRV method been used, as well
as a theoretical concept concerning a possible mechamism underlying cancer
development..

It is concluded, that the HRV analysis 1s an easily applicable method which
reflects the sympathovagal imbalance. This method can provide insight into
the risk for developing of the cancer.
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INTRODUCTION

Heart rate variability (HRV) is the amount of the heart beats fluctuations around the mean
value. The suppression of HRV (a predominance of sympathetic activity) has been found to
occur as a result of mental and physical load (1,2,3), the increase of gestational age (4,5),
acute myocardial infarction (6); patients with an increased risk for ventricular fibrillation
and sudden cardiac death (7,8,9,10); coronary artery disease (11); essential hypertension
(12); after spinocerebellar degeneration, Shy-Drager syndrome (14,15); polyneyropathy
due to diabetes mellitus, chronic alcoholism, Guillain_Barre syndrome (16,17); in persons
exposed to environmental neurotoxic agents as organic solvents or lead (18,19); workers
executing vibratory tool operations (20,21); autonomic neuropathy as a complication of
diabetes (22), renal fuilure (23,24), medication with Atropine (25); Benzodiazepines (26),
and in the persong influenced by different kinds of long-term lasting stress factors (27).
Contrary, sympathetic activity decrease, respectively parasympathetically mediated fast
fluctuations in heart rate increase as a result of beta-adrenergic blockers (25} or calcium

chane! blockers as Diltiazem (it reduce predominantly low-frequency heart rate (28).

The relationship between vegetative balance ( or imbalance) and HRV is used to
investigate the autonomic nervous system in patients as well in practically healthy persons.
Some of the elicited by HRV measurements has a high jxedictive value towards
developing of clinical symptoms (diabetic autonomic neuropathy - 29, congestive heart
failure - 30) or for allograft reinervation (31).

Using and developing HRV method more than 30 years, we have observed, that some of
our close relatives being in a long-lasting stress state (according to the HRV) become ill

from different kinds of cancer (brain, ovarian, leukemia cancer of gl. mamae and So.) with

87% of mortality. This turn our attention to the question: are the persons being in long-term

lasting sympathicotonia more exposed to carcinomathosis than “normal” persons, and can .
HRV be used as a predictor of health risk. |



METHOD

There exists many different mathematical algorithms for computing the HRV
(32,33,34,35,36). All of them are used in order to obtain the best approach to the
phénomenon being observed. The main periodic fluctuation of cardiac activity are
connected with breathing (respiratory sinus arrhythmic - 0.2-0.4 Hz). There exists also
some additional fluctuation connected with the activity of the thermoregulation (0.02-0.06
Hz). Many others internal or external factors can influence HRV in dependence of their
force and frequency. The amount of HRV in a close tume window (time domain analysis)
can be assessed by calculation of standard deviation (SD) of all R-R intervals, amplitude
of Mo (%), total spectral power, SD of beat-to beat R-R interval differences and many
others mathematical expressions including them in different way. The frequency-specific
oscillation of HRV is obtained by frequency domain analysis (power density spectrum),
introduced first by Sayers (32) and Penaz et all (37). Spectral analysis involves Furrier
transform algorithm and as a result the power spectrum in different spectral areas is

displayed (the amplitude of variability as a function of frequency - 36).

Both (time and frequence domain) measurements are influenced by the increased
sympathetic activity which cause a decrease of the variability and an increase of the

spectral power in the spectral area between 0.01-0.06 Hz.

The preferable measuring time we had used in this study was 10 in (between 9 and 12
0.K.) in rechining position without remarkable movements. Talks were restricted. The
assessment of vegetative equilibrium was made by means of a mathematical algorithm
including classification of the measured persons with linear discrimination function (f).
This method includes a preliminary procedure of selecting 1124 persons into two classes:
first with well expressed long-term lasting sympathicotonia, and second, with well
expressed vagotonia, according to the result obtained by some autonomic function tests
(38,39).

Furthermore these classes were used for adjustment of a numerical scale with values: -100

arb,units for the first and +200 arb.units for the second group. The two classes form the



"teaching” muititude. The method obtaining the linear discrimination fimction consists of
choosing all time as well as frequency domain HRV measures being used from us or from
other authors, which are linear independent and describe adequately the sympathetico-
vagal difference. The choosed measures are recognition parameters or main components of
the examined difference. Their selection was made by means of singular value
decomposition in the space of Karunen-Loev. After giving them the real coefficient of
weight they were used for construction of a mathematical expression, giving the value of
the discrimination finction (f) of every new investigated person. This value was named
stress coefficient (SC) - fig 1.
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Fig.l. Graphical presentation of Stress Coefficient. It's

age-related bioconstant values are shown by dark line.

An additional study proved that the correlation coefficients between SC and sympaticotone
is 0.91 (p<0.01) and with vagotone - 0.87 (p<0.01). |

The assessment of HRV was made on the basis of 3C. Some additional measures were also
collected: mean cardiointerval { X ), short-time variability ( /_\ ), long time variability

(SD), Mo, AMo, Ex,'As, As of Pearson, some spectral coefficients (index of



centralization, total power, spectral index, the power in different spectral areas and So.),
frequency distribution histogram of all R-R intervals, scatterogram etc. All artifacts were
automatically filtered. The hardware was a modulus (pocket format). It converte ECG
signal to rectangular beats, processe them and give on display SC, pulse, number of
extrasystols and estimated heaith risk. The connection between the modulus and IBM
compatible computer allows to transfer all R-R intervals and mentioned indexes to PC for

father more compete processing.

SUBJECTS

In the first part of the study took part 2147 practically healthy persons from both sexes (712
man and 1435 woman) aged from 36 to 62 years. All of them were workers (operators,
mechanics, menteining personnel, administration and Se.) from biggest Bulgarian stee!l or
cooper producing plants, chemical industry and cotton or wool processing industry. The
agsessment of vegetative status was made every 18 mounts as a part of a paid by the
Ministry of health prophylactic program. From all population 250 persons with SC
showing a long-term lasting sympaticotonia, and 250 persons, with SC showing a
prevalance of the vagotone were selected and investigated for developing of different
kinds cancer for a period of 5-6 years (according to the messages from the plants
polyclinics). '

In the second part of the study took part 247 patients from Bulgarian Oncologic Center (154
man and 95 woman, mean age 38 years) with different kinds of cancer (carcinoma
pulmonum, carcinoma ventriculy carcinoma colli uteri, carcinoma corposis uteri,
carcinoma ovaril, carcinoma tubae, carcinoma basocellulare, melanoma maligium,
mycosis finqoides, meduloblastom, sarcoma maxillarigs, leucosis, leucosis blastica,
myeloma multiplex, lymphoma malignum, carcinoma gl. prostatae, seminoma testis,
carcinoma papil. v. urinariae etc. The biggest part of the patients had not intoxication.

Their individual values of SC was compared with the corresponding age-related
bioconstant value of SC, obtained as a result of a long-term lasting investigation program
including 8106 practically healthy persons (3852 man and 4254 woman) aged from 20 to
70 years. '



PROCEDURE

In order to exclude circadian biorhythm the HRV measures were obtained (between 9-12
am.) The measuring time was 10 min. in reclining position without movements or talks.
This procedure was repeated after 30 min. and the mean SC was calculated.

For excluding 11l persons (except the oncological patients) every subject was submitted to
a computerized test for psychosomatic complaints. The measuring of blood pressure,
cardiac auscultation, hepar percussion and screening of the gl tireoidea were also
provided, as welllas a short anamnesis. All persons with diabetes, thyreotoxicosis, alcohol
dependence or using tranqulisators or beta-blockers were also excluded.

RESULTS

a) First part

The value of SC obtained in both groups (cohorts) folloWed up for a period of 5-6 years
are presented on tabl.1. The cohoit study, also known as longitudinal or prospective, which
was employed compare two subsets (group with highlewel of long-term lasting overstress
showing more sympaticotone resp.high values of SC and group with low values of SC,
showing more parasympathicotone. First group was named SChigh and second SClow. The
estunation of relative risk was done by comparing the sume of the persons in groups
SChigh and SClow developing cancer later. This procedure reveal the relationship

between the value of SC (risk factor} and the examined disease (carcinomalosis).

Table 1. The values of SCin group SChigh (n=250, mean age 48 years)
and group SClow (n=250, mean age 41.3)

No of investi- SChigh SClow p<
gation X SD X Sb
first -112 18 +46 22 01
second -96 21 +58 26 .01
third -132 24 +39 19 .01
fourth -124 32 +36 17 01

total -126 23.7 +44.7 21 01




Table 2. Assessment of relative risk (RR) in both groups

No of persons developing with without

cancer whitin 5-6 years cancer cancer total
SChigh 16(a) 234(b) 250
SClow I{c) 249(d) 250

.

The risk of carcinomathosis is probability of its occurrence in a period of 5-6 years, It is
for "exposed" population (first group} = 16:(16 + 234) = 0.064, and for unexposed
population (second group) is = 1:250 = (.004.

The resultive risk is; RR = {a{c+d)}:{c.(atb} = 16. Wich 15 a very high value.

Thus, the persons from group SChigh are 16 times more likely to develop cancer if their
SC value was around -126 in the period of following-up.

The attributable risk (AR} can be computed in two ways: AR = (Ip - Ine) : Ip, or AR =
{(Ie - Ine) : Ine). In these two ratios - Ip, Ie and Ine are incidence of carcinomathosis in all
population; in "exposed" and in not exposed groups. As Ip can't be well defined it 15 better
to use the second ratio. AR in this case is = (0.064 - 0.004):0.004 = 0.06:0.004 = 15,

The exponential endpoints for 95% confidence intervals for RR are
log{a.(c+d):c(atb)} +1.96. l/a- l/(atc) + 1/b - 1/(bt+d) =
=loglé +1.96. 1/16.- 1/17 + 1/234 - 1/483 = logl6 + 1.96.(0.073).

The confidence interval is presenting tite probability that SC around -126 18 a significant

risk for developing carcinomathosis.

These results suggest that the long-tern lasting overstvess resulting ioa lonig
sympaticofotna ts a sk tactor tor developiny cancer. Acvording lu owr experience, such »
state, which we are nanied "Disadaptenia” 15 a very comunon phenomenon (in abut 9% of

population). It is caursed predominantly by fong-term lasting psychoemotional overstress.



b} Second part

The second study was carried out in Bulgarian Oncological Ceater. The SI values of
investigated patients were compared with their age-related bioconstant values, being
representative for country population. The mean group value of SC for patients was -142,
+37 arb.un. whereas the bioconstant value -44, +26. This difference is highly significant
(p<0.001, Student's-test for paired comparison). This indicate more sympathicotone in
patients than in healthy population, but it is not sure whether the patients had this state
before to become ill, or not. The multiple step-regression analysis as well as discriminant
analysis reveal that the main predictor of the illness is SC, foilowed by depression, lack of
the sacial support, age and neurosis. A lot of patients declare to had a bad sleep before to

become ill,
THEORETICAL BACKGROUND -

The psychophysiological substrat underlying the relation "Disadaptenia-cancer”is possible
to be a deterioration of the negative feet-backs of the biological system. As a result the
system is loosing more ergotropic effort in the woment 1 which this is not necessary (less
production of insulin, more production of catecholamines and corticosterotd hormones in
the first 6-18 mounts). The processing of information in hypothalamic brain centers is
unfavorably changed. Cancer is a process of uncontrolled cell dividing, and is also
unnecessary. A phenomenon of "overshooting” 1s present in  disadaptenia as well as in
cancer. A deep inside in this phenomenom is impossible to be exiracted only by modem
biology, genetics and cellular theory. Tt is necessary to involve also the bioinformational
exchange theory. According to it there exists a holographic image of the whole organism in
its parts, and DNA of the chromosomes is not containing the whole genom of the biological
gystem, In the gnom, 95-97% of the chromosomes are stlent or "egoistic”. It is speculated
that they are connected with a quantumi-tield matrix which can move in the body by water
transmission from one cell to another. It ts though that chromosomes contain information
regulating the topological organization of the body (cells), but this information in not
sufficient for leamning the biological structure how to live, This means, that chromosomes
posses an additional genon which is space - orgamsated holographic matrix (memory) -

40,41,42, named by us “extragenom’” or ExGn.



The aminoacids in chromosomes are transferring linear-chapped information, whereas the
holographic matrix is the modulator of the spatial-chapped ExGn. It is possible to accept,
that the extragenom interacts with another space-organisated holographic matrix, which is
objective { existing permanently in the nature). The last can be named also "cosmic”. The
process of seems to be living an oscillating interaction between the two holographic
matrixes. This interaction needs the state of deep relaxation as it is in the state of
vagotonia. which can be produced artificially by autogenic training or naturally by global
cortex sensomotor as well as associative suppression (normal sleep). It is possible to
regards the cancer as demonstration of unfavorable bioinformational exchange between the
objective and subjective parts of the holographic matrixes. This process can be deteriorate
by a state of iong-term lasting overstress {sympathicotonia). As a consequence the cancer
appears to be a bioinformation - exchange insufficiency, occurring in the state of
overstress. This affects the DNA trénscription on the water molecules (water can take the
mafrix from DNA and RNA and to transport il through the body as a kind of soliton -
holographic informnation code (43). It 15 very likely that the ltving quality presuppose not
only oxygen and toodsuply, but also an specitic for every biological system additional
bioinformation uptake. The biownformational exchange needs an oscillating day-night
modulated trophotropic orientation of the biosystem as a whole, being higher than some
threshold value. This process seems to be permanently interrupted by the fong-term lasting

sympathicotonia (overstress, respectively. disadaptenia).

This theory, 1s in accordance with the newest phenomena discovered by the physic of
living objects (the phenomenon of a cutted leaf for example). It is interesting to note also,
that the sleep disturbance among the persons from group SChigh were better expressed than
among the persons from group SClow (p < 0,05), according to the questionnaure for

psychosomatic complaints.

This theoretical background is not postulating the existence of a direct relation between
overstress and chrontc somatic or psychic overtatigue Contrary, the last (in dependence of
personal vulnerability and the length of vninterrupted exposition) can be a diminishing the
overstress (tonic sympathicotone)} factor. This is due to the specificity of the regulating
systems - more sympathicotone results in more vagotone, because of oscillatory character

of the living processes. Overstress.s a lack of possibility to get over the stress influence,
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80, it has an accumulative effect. This can be observed in the persons not being exposed to
the severe stress factors as well as in the persons under specific risk - containing factors:

toxicological, radiation, soctal, etc.

CONCLUSION

It 1s possible to pose the question: is disadapienia priceeding the cancer, or vice versa?
The answer can be formulated as follows: we finded first disadaptenia, so it has certain
predictive value towards the carcinomatosis. From another side RR is multiplicative, fe. if
another factor, like smoking, acts independently on disease process, the joint RR is product
of two R:s. For excluding such an influence, both groups were equilibrated for such types

of difterences as well as it was possible.

If the contemporary physic is coming to the conclusions accord::ug to which the matter s
more wave than corpuscular organised, and the waves are the substrates of all interactions
1n the known world, it is not very difficult to accept the biological interaction not only as a
process caursed by know agents (femperature, noise, light) but also as a global
subordination of the living beings to the influences, not well described till now, but very
well observed in the human history. One of them is the hypothetical bioinformational

exchange, partly proved recently by the experiments of Prof. Kamatcheev (44).
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