
Biomedical & Pharmacology Journal, September 2022.	 Vol. 15(3), p. 1663-1670

Published by Oriental Scientific Publishing Company © 2022

This is an    Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC-BY).

Pharmacotherapy of Distal Autonomic Sensory
Polyneuropathies in Vibration Disease

 
E. Yu. Radoustskaya, Ya. I. Onischuk and I. I. Novikova

Federal Budgetary Scientific Institution "Novosibirsk Research Institute
of Hygiene" of Rospotrebnadzor, Novosibirsk, Russian Federation

*Corresponding Author E-mail: aizman.roman@yandex.ru

https://dx.doi.org/10.13005/bpj/2504 

(Received: 22 January 2022; accepted: 25 July 2022)

	 The article is devoted to the current medical and social problem - vibration disease, 
which takes an important place in the clinic of occupational pathology. The syndromological 
classification of the vibration disease of the last revision is given here. Particular attention is 
paid to the pharmacotherapy of neuropathic manifestations of the disease. The article presents 
the data of the performed clinical studies of Cokarnit and alpha-lipoic acid preparations 
efficiency in patients with professional vegetative-sensory polyneuropathy of limbs.  Clinical 
efficacy of Cocarnit with a possibility of using Cocarnit as monotherapy as well as complex 
therapy (Cocarnit and lipoic acid) in neuropathic pain syndrome associated with peripheral 
polyneuropathy of professional genesis was determined.
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	 According to Rosstat, the number of 
working population in Russian Federation (RF) was 
over 70 million1 in 20191, 2. The number of workers 
exposed to harmful and/or hazardous substances 
and production factors with a risk of developing 
occupational and occupation conditional diseases is 
just over 10 million people1. In 2021, the frequency 
of occupational lesions from the effects of physical 
factors remains quite high, where vibration disease 
occupies the second rank place – 46.82%, and 
with functional overstrain of individual organs 
and systems, where mono-and polyneuropathies 
occupy the third place – 19.85% 3.
	 According to the type of exposure to 
vibration, there is vibration disease caused by local 
vibration, by general vibration and by combined 
vibration 4. Localized vibration is transmitted via 
the hands of the person working, while general 

vibration is transmitted via the supporting surfaces 
to the body of a person standing or sitting. The 
leading clinical symptom of vibration disease is 
peripheral nerve damage. When exposed to local 
vibration, these are polyneuropathies of the upper 
extremities, and when exposed to general vibration, 
there are the polyneuropathies of the upper and 
lower extremities5, 6.
	 Polyneuropathy in vibration disease is a 
serious medical problem as it is often accompanied 
with severe neuropathic pain, which leads to a 
significant reduction in the quality of patients’ life7.
	 Pharmacotherapy of any polyneuropathy, 
including polyneuropathy due to vibration 
exposure, involves two vectors of action: reduction 
of pain syndrome (symptomatic therapy) and 
restoration of the affected nerves (pathogenetic 
therapy)8-10. In this regard, the treatment of 
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polyneuropathy should be comprehensive and 
combined, including drugs aimed at different 
sides of the pathological process. One of these 
complex drugs is Cocarnit, which is a combination 
of trifosadenine, cocarboxylase, cyanocobalamin 
and nicotinamide. Each of the above components 
of Cocarnit performs a specific function in the 
metabolic processes of nervous tissue. Many 
clinical studies performed by domestic and 
foreign professionals have demonstrated the 
efficacy and safety of Cocarnit in the treatment 
of patients with diabetic polyneuropathy11-15. The 
preparations of lipoic acid have also shown the 
pronounced neuroprotective effect16, 17. They act 
as antioxidant, have neurotrophic effect, reduce 
endoneural hypoxia and ischemia, increase the 
concentration of antioxidant glutathione, thereby 
reducing manifestations of polyneuropathy in the 
form of paresthesia, burning sensation, pain and 
numbness of the extremities; normalizing energy 
metabolism and nerve impulse conduction18-22.
	 The aim of the study was to investigate 
the efficacy of Cocarnit monotherapy and the 
synergistic effect of combined Cocarnit and alpha-
lipoic acid in treatment of patients with vibration 
disease presenting the symptoms of polyneuropathy 
combined with assessment of motor, sensory and 
autonomic fibres using electromyography.

Material and methods

	 The materials of the present study are 
derived from a clinical and neurophysiological 
examination carried out for over 4 years (2018-
2021) with three groups of patients with upper 
and lower extremeties polyneuropathy, differing 
in the content of the treatment courses. The first 
group of patients (n=19) received treatment with 
Cocarnit; the second group (n=22) with lipoic acid 
preparations; the third group (n=9) with lipoic acid 
preparations and Cocarnit together. The study took 
into account that Cocarnit and lipoic acid affect 
different mechanisms of the etiopathogenesis of 
distal polyneuropathy, therefore, the therapeutic 
effect was achieved by different ways. All patients 
were observed in an occupational disease clinic for 
vibration disease from general and local vibration 
exposure.
	 In the first group of 19 patients, 5 patients 
had the first degree of disease accompanied 

by syndrome of sensory (vegetative-sensory) 
polyneuropathy of lower and upper extremities; 
the remaining patients had the second degree 
of disease, 13 of them had polyneuropathy of 
lower and upper extremities combined with 
radiculopathy of lumbosacral level and one patient 
had polyneuropathy of lower and upper extremities 
combined with sensory and vegetative-trophic 
disturbances. The age of the patients in the first 
group was from 49 to 75 years; the duration of the 
disease was 4 to 31 years.  
	 In the second group of 22 patients, 4 
patients had the first-degree disease accompanied 
by syndrome of sensory (vegetative-sensory) 
polyneuropathy of lower and upper extremities; 
the remaining patients had the second-degree, 
manifested by syndrome of polyneuropathy 
of lower and upper extremities combined with 
radiculopathy of lumbosacral level. The age of 
patients ranged from 54 to 70 years; the duration 
of the disease ranged from 4 to 25 years.  
	 In the third group, 2 patients had the 
first degree of the disease - syndrome of sensory 
(vegetative-sensory) polyneuropathy of lower 
and upper extremities; the rest of the patients had 
the second degree of the disease, among them 5 
patients had syndrome of polyneuropathy of lower 
and upper extremities combined with radiculopathy 
of lumbosacral level, and 2 patients had syndrome 
of polyneuropathy of lower and upper extremities 
combined with sensory and vegetative-trophic 
disorders. Age ranged from 51 to 75 years; duration 
of disease was from 4 to 27 years.  
	 The criteria for inclusion in the study were 
the presence of vibration disease with autonomic-
sensory polyneuropathy and the patients’ informed 
consent. Exclusion criteria were contraindications 
for intaking Cocarnitp (registration certificate no. 
LP-002839 dated 23.01.2015) and lipoic acid 
preparations, taking gabapentin, and preparations 
containing vitamin B. The patients did not take 
non-steroidal anti-inflammatory drugs or analgetics 
during the study.
	 All patients underwent a standard 
neurological examination. The main tool 
used to assess pain was the validated PAIN 
DETECT questionnaire (PDQ)23. The main 
performance criterion was the dynamics of the 
neuropathic symptoms on the DN4 scale and on 
the NSS (Neurological Symptoms Score). Patients 
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underwent stimulation electromyography with 
assessment of motor and sensory fibres of the 
peripheral nerves in order to examine the peripheral 
nerves24-26. 
	 The examination was performed 
under standard conditions on Neuron-MP 4 
electroneuromyoanalyzer, Neurosoft, Russia. The 
condition of motor fibers of median, ulnar, tibial 
and peroneal nerves was evaluated. Stimulation 
electromyography data allowed us to analyze the 
amplitude of motor response (M-response) and 
the speed of impulse conduction. The following 
were taken as normal: M-response amplitude of 
ulnar nerve - not less than 6 mV, median and tibial 
nerves - not less than 4 mV, peroneal nerve - not less 
than 3 mV; peripheral nerve motor fiber impulse 
conduction velocity of upper extremities at least 
50 m/s, lower extremities at least 40 m/s; distal 
latency for median and ulnar nerves at 3.5 ms, for 
peroneal and tibial nerves at 4 ms27-29. 
	 Peripheral sensory nerve conduction 
was investigated for the median, ulnar, calf and 
superficial peroneal nerves. Impulse conduction 
velocity, distal latency, and sensory response 
(S-response) amplitude were determined for 
sensory fibres. The S-response amplitude of at least 
10 µV for the median and ulnar nerves and at least 
5 µV for the calf and superficial peroneal nerve was 

considered normal; the impulse conduction speed 
along the sensory fibers of peripheral nerves of the 
upper extremities was not lower than 48 m/s, lower 
extremities not lower than 38 m/s30, 32.
	 Cl inical  and neurophysiological 
examinations were carried out twice: before the 
drugs intaking in 2018 and after 4 years, in 2021.
	 Cocarnit was administered in the 
recommended doses according to the “Instructions 
for Use of Medicinal Products for Medical Use” 
deep intramuscularly into the gluteal muscle with 2 
ml once daily for 9 days, followed by 9 injections 
with a frequency of 2 times/week. These courses 
were administered twice a year annually for 4 
years (from 2018 to 2021). Alpha-lipoic acid was 
administered by infusion at a dose of 600 mg/day 
for 10 days, followed by oral intake at the same 
dose for 1 month. These courses were administered 
twice a year also for 4 years.
	 Each patient had a Pain Detect pain score 
card, a DN4 and NSS score for the severity of 
neuropathic symptoms, and a neurophysiological 
examination protocol. Patients were fully informed 
about the nature and mechanism of action of the 
medication, its efficacy and possible side effects, 
and filled out an informed consent form for the 
study.

Fig. 1. Comparison of pain intensity scores before and after medication according to the Pain Detect 
questionnaire
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Fig. 2. Comparison of mean M-response amplitudes of upper and lower limb nerves in patients with hegeo-
sensory polyneuropathy (in µV)

Fig. 3. Comparative characteristics of peripheral sensory nerve fibre conduction velocity in patients with hegeo-
sensory polyneuropathy (m/s)

	 Statistical processing of the results was 
carried out using Excel Worksheet software from 
Microsoft Office 2013. Statistical processing was 
performed using descriptive statistics, calculating 
the mean (M), standard deviation (SD) and the 
criterion of reliability (t). Differences at the 95% 
significance level at p < 0.05 were considered 
significant.

Results and discussion

	 Analysis of the clinical picture revealed 
that most patients had sensory and autonomic 

disturbances in the distal upper and lower 
extremities, spreading proximally. Virtually all 
of the patients studied suffered from all types of 
sensation: vibration, temperature, pain and tactile 
sensation.
	 Symptoms such as pain, paresthesia or 
dysaesthesia were diagnosed before treatment 
in all patients studied, with varying degrees of 
severity from mild to moderate. The neuropathic 
component of pain, as assessed by the Pain Detect 
questionnaire, was detected in 80% of subjects, and 
with DN4 in 100%.
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Fig. 4. Comparative characteristics of distal latency along motor fibres of peripheral nerves in patients with 
hegeo-sensory polyneuropathy (ms)

	 Statistically significant differences in 
scores during the observation period were observed 
in groups one and three (p < 0.05).
	 The results show that the use of Cokarnit, 
both alone and in combination with lipoic acid, 
is effective in reducing the severity of the pain 
syndrome (Fig. 1).
	 The  resu l t s  were  conf i rmed by 
electromyography. Standard electrode patterns of 
J.A.De Lisa (1987) were used33. In all the muscles 
studied, there was no significant intermittent 
asymmetry, which made it possible to analyzing 
their average total value. The amplitude of the 
M-response reflects the integrity of the axons of 
the motor nerve innervating the given muscle. 
The amplitudes of the M response during distal 
nerve stimulation were assessed, since there was 
a little difference between the amplitudes of the 
M response during proximal and distal nerve 
stimulation.
	 When analyzing the data, it was clear that 
there was a decrease in the signs of axonopathy in 
all groups and an overall increase in the amplitude 
of the M-responses (p < 0.05), but in groups 1 and 
3 the efficiency was more pronounced (p < 0.05) 
- Fig.2.
	 Impulse conduction velocity along the 
median, ulnar, peroneal and tibial nerves before 
and after therapy was analyzed to assess conduction 
along the sensory fibers of peripheral nerves. It 
should be noted that according to the literature, 

the minimum allowable value of sensory impulse 
velocity in a healthy person for the peripheral 
nerves of the hands is 48 m/s, lower extremities - 
38 m/s31, 35.
	 The observation revealed a statistically 
significant increase in impulse conduction velocity 
along all studied nerves during treatment (p<0.05), 
with a significant advantage in group 1 and 
particularly in group 3 (Fig.3).
	 Assessment of the distal latency of 
the M-response involved recording the pulse 
conduction from the stimulation point to the 
neuromuscular synapse. In the literature, the mean 
distal latency for the median nerve is 3.7 ms, upper 
limit - 4.2 ms; for the ulnar nerve 2.5 ms, upper 
limit - 3.3 ms; for the peroneal nerve - 3.7 ms, 
upper limit - 4.8 ms; for the tibia nerve -3.9 ms, 
upper limit - 5.1 ms (Stohr, Bluthard, 1992). The 
study showed a reduced level of distal M-response 
latency from the median and tibial nerves, while 
values from the ulnar and peroneal nerves were 
within normal limits. Therapy had a positive effect 
on the distal peripheral nerve latency, although 
the median and tibial nerves did not reach normal 
values, although the group 3 was the closest to 
normal (Figure 4).
	 The study demonstrated a significant 
efficacy of monotherapy with Cocarnit and 
combination therapy with Cocarnit and alpha-lipoic 
acid in the treatment of polyneuropathy symptoms 
in patients with vibration disease.
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Conclusion

	 There were no side-effects and all patients 
tolerated treatment well, so all the patients recruited 
successfully completed the study.
	 Cocarnit has shown a significant effect 
in neuropathic pain associated with peripheral 
polyneuropathy. It contributes to a statistically 
significant reduction not only in the overall Pain 
Detect score, but also in pain intensity. The use of 
Cocarnit allows reducing the dose of a concomitant 
analgetic drug or cancelling it.
	 The combined use of Cocarnit and alpha-
lipoic acid has shown a clear improvement in motor 
and sensory peripheral nerve fibres in the upper 
and lower extremities, with a predominant effect 
on severe pathologically modified nerve fibres, as 
evidenced by the clinic.
	 Cocarnit, especially in combination 
with alpha-lipoic acid preparations, can be 
recommended as a metabolic agent improving 
trophic function of peripheral nerve axons for 
long-term treatment of polyneuropathy of upper 
and lower extremities in patients with vibration 
disease.
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