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Abbreviations 

AH - arterial hypertension 

BP - blood pressure 

GB - hypertension 

DBP - diastolic blood pressure 

SBP - systolic blood pressure 
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The name of the test medical device: Transcutaneous electrostimulator «ABP-051» for 
correction of systemic blood pressure 

According to ТУ-9444-005-12342964-2015 

Model: АВР-051 

Registration Certificate The Federal Service for Surveillance in Healthcare, No: РЗН 
2016/3776 dated 31 March 2016. 

Certificate for compliance EU Certificate № 1942/MDD dated 1 September 2017 

Legal address: Inferm, LLC, 86, Belinskogo st., apt. 487, Ekaterinburg, Russia, 620026. 

Postal address: 12 bld. 1, Sibirsky Tract, of. 206, Ekaterinburg, Russia, 620100. 

Factory address: 74, Mekhanizatorov st., Kamensk-Uralsky, Sverdlovsk   blast, Russia, 
623417. 

Medical organization that conducts medical testing of a medical device: Federal State 
Budgetary Institution “V.A. Almazov National Medical Research Center”  of the Ministry 
of Health of the Russian Federation , Russia, 197341, St. Petersburg, Akkuratova street, h. 
2. 

The study was conducted on an outpatient basis on the basis of the Research Laboratory 
for Physiological Circulation Physiology V.A. Almazov NMRC. 

Responsible performer: SNS, MD. O.V. Mammoths 

This clinical study is conducted in compliance with the agreed and approved design - 
project. 

Dates of the study: 01/15/2019 - 07/15/2019 

 

PURPOSE OF THE STUDY 

To assess the effect of the course application of electrostimulator «ABP-051» on 
the indices of the circadian blood pressure profile reconstructed according to the three-
day monitoring data in patients with hypertension. 

 

TASKS OF MEDICAL APPROBATION 

 Evaluate the effectiveness of the correction of blood pressure by the results of 
three-day monitoring with outpatient use of electrostimulator «ABP-051» by 
patients against the background of stable therapy with arterial hypertension 
Stage II-III or in its absence in patients with arterial hypertension Stage I. 

 Set the effect of exchange rate stimulation electrostimulator «ABP-051» on 
indicators of daily profile: variability of blood pressure, the degree of night 
decrease, severity of pre-morning increase, steady increase or decrease in blood 
pressure during the day according to reconstructed circadian profile data on the 
basis of three-day monitoring. 
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 Determine the sustainability of the effect on the circadian profile 2 weeks after 
the cessation of the course hardware effect according to the three-day monitoring 
of blood pressure. 

 To compare the effect on the circadian profile and the level of blood pressure of 
the daily three-time procedures with ABP-051 work devices in comparison with 
placebo devices. 

 Assess the safety and commitment to therapy with the electrostimulator «ABP-
051». 

PATIENTS 

 

 

 

 
Fig. 1: Groups of patients included in the study. 

 
The study plans to include 60 patients with hypertensive disease 1-111 stages: 

patients with AH Stage I without therapy and patients with AH Stage II-III. against the 
background of regular stable therapy, which will be randomly divided into 2 groups: 

 the main group of 48 people who will be stimulated by the electrostimulator 
«ABP-051» apparatus; 

 a placebo group of 12 people on placebo stimulation using a simulator of the 
current model. 

 

Patient inclusion criteria are as follows: 

 AH Stage I-III. 

 Deviation of blood pressure profile from normal values. 

 Steady therapy or lack thereof during the initial diagnosis. 
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SURVEYING METHODS 

1. Study of the acute reaction to the use of the Electrostimulator «ABP-051» during 
its primary use in the course of continuous monitoring of blood pressure with 
the help of Finometer-pro monitor (FMS, Holland). The recording will be held 
for 5 minutes before hardware stimulation, 5 minutes during and 5 minutes after 
hardware stimulation while lying down. 

2. Assessment of the level and circadian blood pressure profile on the basis of its 
reconstruction of three-day monitoring data using the non-sinusoidal variability 
method [G.S. Katinas, M.V. Dementyev, F. Halberg, et al. Evaluating the form of 
nonsinusoidal variations // Word health journal. 2011. 3 (2). P. 135— 149.] 

3. Within 2 weeks, the stimulation will be performed with the “ABP-051” apparatus 
according to the recommended method: three times a day. 

4. At 12-14 days, a three-day repeated monitoring will be conducted with a 
reconstruction of the circadian blood pressure profile. 

5. On the 26-28th day, the final assessment of the circadian blood pressure profile 
will be performed. 

6. Based on the diary of the stimulation, an analysis of patient compliance will be 
conducted. 

 

Figure 2: The process of reconstructing three-day monitoring data into a circadian blood 
pressure profile 

The design of the study is presented in Figure 3. 

Acute test 

3ABPM - three-day monitoring of blood pressure 

Fig. 3: Design research. 
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RANDOMIZATION OF RESEARCH 

The operating electrostimulator «ABP-051» and their imitators are externally 
identical to each other. At the beginning of the study, all devices were numbered in 
random order by a person not participating in the study. The serial number and the 
assigned local number are kept in a place inaccessible to researchers, and the devices 
are issued in a random order. The disclosure of codes is planned after the completion of 
the study and the first stage of statistical processing, when the effect of therapy on each 
patient will be assessed. The purpose of the second stage is to compare the effectiveness 
of operating devices and simulators. 

 

STATISTICAL TREATMENT 

First stage 

Processing of the results will include a comparative analysis of the primary (raw) 
data series obtained during the three-day monitoring of blood pressure, as well as 
circadian profile indicators obtained during the reconstruction using comparative 
analysis methods for the non-conjugate and conjugate population for each patient 
individually and the sample as a whole. In addition, the result of direct exposure and a 
2-week delayed assessment of the circadian blood pressure profile will be compared. In 
addition to the absolute dynamics of blood pressure, changes in the circadian profile 
will be taken into account: the degree of night-time decrease in blood pressure, blood 
pressure variability, pre-morning blood pressure rise, and stable blood pressure 
fluctuations above target values (peaks and declines). 

Second phase 

Comparative analysis of the effectiveness of existing and placebo devices with 
subsequent correction of the results of the first stage 

Compliance will be assessed by the number of procedures performed and the 
average deviation of the execution time from the recommended schedule. 

 

PRELIMINARY RESULTS 

Currently, patient recruitment is entering the final phase. 

The study included 55 people. 

Completed the study of 41 people 

Fully complied with the protocol 37 people 

4 people left early (2 due to unwillingness to conduct 

Three-day monitoring repeatedly, 1 - stopped prematurely 

Stimulation due to family circumstances, 1 - due to the deterioration of general 
well-being during stimulation). 
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During the preliminary analysis, it was found that during the acute test for the 
first stimulation “ABP-051” no reliable dynamics of blood pressure was observed. 

During the course of use in a number of patients, there is a significant decrease in 
blood pressure and an improvement in circadian profile. Typical examples of such 
changes are shown in Fig. 4 and 5. 

 

Fig. 4: Dynamics of systolic and diastolic blood pressure according to a reconstructed circadian 
profile in patient K. 37 years of age with hypertension I for 11-14 days from the start of 

stimulation 

Load data 
set 1(full lines)         Load data set 2(dashed lines)           Load data set 3(doted lines)  

 

Fig. 5: A significant decrease in the magnitude of the increase in blood pressure at night (a tendency to 
restore the circadian index) in patient Z. is 79 years old with GB III. 

 

During the preliminary analysis, it was found that of the 37 patients who 
completed the study, a significant effect on the level and cicadal profile of blood pressure 
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was observed in 19 patients (51%). At the same time, stimulation in BP decreased in 13 
people (35%), while in 7 patients a decrease in BP variability was observed, and in 5 
patients an improvement in circadian profile was observed mainly due to an increase in 
circadian index. 

 

 

 37 patients completing 
the study 

 

  

No effect on BP profile (18)  Significant effect on blood pressure 
profile (19) 

  

Decrease in day and / 
or night blood 

pressure 

(13) 

 Reduced blood 
pressure variability 

(7) 

 improvement of circadian 
profile 

(5) 

 

Fig. 6: The main effects of stimulation apparatus "AVR-051" on the 12-14 day of stimulation. 

 

When assessing the sustainability of the effect at 12-14 days after completion of the 
stimulation course (at 26-28 days from inclusion in the study), it was found that a return 
to the original profile was observed in 8 people, while 11 people remained influenced by 
the stimulation process. 

 

 In patients with hypertension in more than half of cases, in response to coursework 
use of the electrostimulator «ABP-051», a decrease in blood pressure and / or an 
improvement in its performance are observed. 

One such example is shown in Figure 7. 
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SBP initial 

   

SBP 26-28 days (12-14 days after stimulation) 

 

Fig. 7: Changes in the profile of blood pressure on the 26-28 day (12-14 day after the completion 
of stimulation) in patient K. 37 years old with GB I 

From the 37 patients who completed the study, deterioration in well-being was 
observed in only one patient, which led to premature cancellation of the procedure. 
Completion of stimulation led to recovery. 

In addition, it should be noted that under the terms of the protocol until the 
completion of the study, the results are evaluated in the general group, which includes 
the current model "ABP-051" and its simulator (false stimulation group). Thus, the true 
frequency of influence of the electrostimulator on the blood pressure profile until the 
completion of the study remains unknown. 

 

 

 

 

PRELIMINARY CONCLUSIONS 

 

 More than half of patients responding to stimulation retain the hypotensive effect 
by the end of the second week after its termination. 
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 To predict the effectiveness of the use of «ABP-051» it is advisable to use the 
method of ambulatory monitoring of blood pressure in the three-day recording 
version with subsequent reconstruction of the circadian profile. 

 Stimulator «ABP-051» does not cause significant fluctuations in blood pressure 
during its initial use and is generally well tolerated during course use. 

 The data obtained are preliminary and need to be refined in the course of a full-
scale statistical analysis after the completion of the study, which includes a 
separate assessment of the effectiveness of existing devices and their simulators 
(placebo group). 

 It is necessary to conduct a longer study to clarify the cumulative effect of 
stimulation, as well as clarify the causes and ways to overcome resistance to 
therapy "ABP-051" 
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