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ANALYSIS OF HEART RATE VARIABILITY
AS A POTENTIAL MARKER OF SHOCK FACTORS

Pandikidis N.

PhD in Medicine, Associate Professor
Maslova N.

PhD in Medicine,

Associate Professor of Physiology Department
Maslova Y.

Doctor

Kharkiv National Medical University

Kharkiv, Ukraine

Abstract: Changes in the functional state of the autonomic nervous system are
accompanied by various functional states of the heart itself, as well as cardiac and
non-cardiac diseases. Was conducted an analysis of the literature of recent years, the
importance of analyzing heart rate variability in diagnosing various lesions of the
central nervous system, as well as predicting the survival of patients.

Keywords: heart rate variability, dysfunction, sympathetic hyperactivity, stress

marker.

Analysis of heart rate variability (HRV) has attracted considerable attention
from both researchers and practitioners. This is primarily due to the recognition of
HRYV as one of the indicators of the state of the body's regulatory systems, which has
Important prognostic value. In recent years, according to the literature, the
determination of heart rate variability has a great importance in supporting valuable
information in diagnosing various brain lesions, as well as predicting the survival of
patients.

Brain damage due to various neurological conditions can be complicated by
autonomic dysfunction, which has been reported in the literature as sympathetic
hyperactivity. The mechanisms of dysautonomy still remain partial. As a result of the

literature research, there was a very low variability of heart rate, the ratio of LF / HF
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was higher. In the SSR test, the amplitude of responses from the arm and leg was
significantly lower or without changing their latency. The results indicate
hyperactivity of the sympathetic nervous system in patients with primary brain
tumors. In the pathogenesis of dysautonomy, local brain damage with high
intracranial pressure is possible.

The correlation between HRV and patient prognosis was studied in works of
Giese-Davis J. and Kloter E., who described a model for overall survival prognosis.
They suggested that the correlation between high-frequency power and overall
survival indicates that efferent cardiac vagus activity may reflect general afferent and
efferent information transfer between the vagus nerve and the immune system and
may provide early clinical prognosis in cancer patients.

Guo Y and others, showed on a 24-hour ECG monitoring significantly lower
survival in patients with SDNN <70 ms compared with patients with SDNN> 70 ms.
The same conclusion - lower SDNN associated with lower survival - came in their
studies Fadul N., Kim D, and De Couck M. Chiang JK studied a group of patients in
palliative care in the last weeks of life , although much shorter ECG time frames were
used (10 seconds to 5 minutes ECG). This study also showed that patients with high-
frequency power less than two measurements had a higher risk of survival for less
than 7 days. Significant differences in HRV values were found for predicting the
prognosis and survival outcomes of cancer patients and studying comparisons
between different groups of patients and healthy people.

Has been shown that HRV is significantly lower in cancer patients compared to
healthy people, and significantly lower in patients with metastases or in general with
advanced stages Il or IV compared to non-metastatic patients. Regardless of the
duration of HRV measurements and variables, all studies have shown a reduction in
HRV in groups with more severe disease. De Couck M. et al. evaluated the difference
between patients with advanced stages compared with patients with primary and
secondary stages, as well as with healthy people. They reported that the severity of
the disease affected HRV because patients in the early stages showed significantly

higher vagus nerve activity than patients in the later stages.
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The main prognostic hypothesis discussed in many publications is that lower
HRYV is associated with tumor growth in three ways: inflammation, oxidative stress,
and sympathetic nerve activation. De Couck M., argued that in earlier stages of the
tumor, commonly used treatments, such as surgery and radiation therapy,
successfully reduce the burden on the tumor, leaving less opportunity for vagus nerve
activity to facilitate the process. In contrast, these treatments may have less effect at
later stages of metastasis, when vagus nerve activity may be even more important.
The HRV-lowering effects of chemotherapy and radiation therapy were reversed after
cessation of treatment. Therefore, this effect may not be relevant to the patient's
prognosis. In a recent study, HRV indices were compared with other clinical changes
to determine the overall survival of patients with advanced NSCLC. SDNN
significantly correlated with poor survival, but was not an independent prognostic
factor for survival. The authors concluded that HRV as a stand-alone method may be
a useful tool for monitoring a patient's overall well-being rather than predicting
overall survival.

Thus, the above literature shows that HRV analysis can provide additional
valuable information about many physiological and pathological conditions, it serves
as a potential marker of stress and health in the body's functions related to

adaptability and health.
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