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1 | INTRODUCTION

Tinnitus or ringing in the ear is defined as the conscious perception of

sound in the ear or head in the absence of an external stimulus which is
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Abstract

Objective: To evaluate the effect of Neurotec® herbal capsule (100 mg twice a day
for 3 months) on the tinnitus symptoms in comparison with the placebo.

Design: A double-blind randomised clinical trial.

Setting: Otolaryngology clinic of Bagiyatallah Hospital.

Participants: Patients suffering from subjective tinnitus.

Main Outcome Measures: Pure tone audiometry was measured at .5, 1, 2, 4 and
6 kHz frequencies before and after the third month of intervention. In addition,
Tinnitus Handicap Inventory (THI) questionnaire as well as visual analogue scale
(VAS) for tinnitus loudness, daily annoyance, daily life or sleep disturbance, daily
perception and mood alteration were evaluated.

Results: Finally, 103 (69 males and 34 females) patients with a mean age of 51.33
+ 13.91 years were analysed. In contrast with control group, patients in intervention
group showed a remarkable decrease in THI score after 3 months of treatment
(p < .05). Although both groups had improvements in VAS scores, mood disturbance,
daily tinnitus perception and daily life alteration scores were only improved in the
intervention group. The mean pure tone air and bone conduction were not signifi-
cantly different between the control and the intervention group at baseline and
3 months after the intervention at .5, 1, 2 and 4 kHz (p > .05).

Conclusion: A 3-month treatment with Neurotec capsules in addition to patient

education is of benefit for managing symptoms in patients with chronic tinnitus.

KEYWORDS
Rosa canina, subjective tinnitus, Tanacetum vulgare, Tinnitus and Neurotec, Tinnitus Handicap
Inventory, Urtica dioica

recognised in about 10%-15% of people.1? About 1% to 2% of world
population suffer from highly disabling presence of ear noise and devel-
oping comorbid conditions such as depression, demoralisation and

social withdrawal.®
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It has been shown that various social factors including low educa-
tion level, poor income and some types of occupational activities
increasing the noise exposure, lead to development of tinnitus.* Fur-
thermore, medical conditions such as trauma, hearing loss, or ototoxic
treatments are associated with development of tinnitus. Tinnitus is
not considered a disease, but rather it is mainly considered as symp-
tom and presentation of underling medical conditions.*

The exact aetiology of tinnitus is not well understood. Traditionally,
tinnitus has been considered as ontological disorder. However, advance-
ment in neuroimaging and animal models have demonstrated that it
could be associated with neuronal interactions. Enhanced neuronal firing
rate, increased neuronal synchrony, altered tonotopic organisation of
brain pathway, as well as alteration in non-auditory brain areas are con-
sidered as possible mechanisms involved in development of tinnitus.?

So far, there is no available medication that could completely
resolve the symptoms of tinnitus and most available treatments help
patients to cope with tinnitus and increase their quality of life.® In
addition to pharmacotherapy, other treatments such as cognitive and
behavioural therapy, sound therapy, music therapy, acupuncture and
hearing aids have been suggested for improvement of tinnitus.*®
Herbal medication such as Ginko Biloba and Gushen Pian (Chinese
herbal medication) are considered as an alternative treatment for tin-
nitus. However, there are not enough and well-designed study to
recommend these medications for treatment of tinnitus.

Neurotec® is a medication of herbal origin which contains extracts
of dog-rose (Rosa canina), common nettle (Urtica dioica) and tansy (Tana-
cetum vulgare). Neurotec® is an IFDA approved medication for treat-
ment of peripheral neuropathies in diabetic patients and exerts its
action through improving neural message conduction. According to pre-
vious studies, combination of herbal extracts including Rosa canina,
Urtica dioica and Tanacetum vulgare, can significantly improve motor
function of cerebral ischemic rats and has a protective effect against
ischemic brain injury.” In addition, since Neurotec® ingredients have
improved spatial learning and memory in rat models of Alzheimer dis-
ease, its anti-oxidant and anti-inflammatory effects can be used as a
neuroprotective herbal combination.?

Considering all the above-mentioned points and according to
neuroprotective role of Neurotec ingredients, we hypothesised that it
can improve auditory nerve function resulting in better environmental
sound perception and consequent reduced tinnitus symptoms. In this
study, we used a standardised dose of Neurotec in a double-blinded
randomised clinical trial to determine whether it can be effective for

management of tinnitus symptoms.

2 | MATERIALS AND METHODS

2.1 | Ethical consideration

Th Following registration at ethics committee of Bagiyatallah Univer-
sity of Medical Sciences (Ref. No: IR.BMSU.REC.1395.176) and
Iranian Registry of Clinical Trials (Ref. No: IRCT2017042817413N23),
this double-blind randomised clinical trial was conducted on patients

Key Points

1. Treatment with Neurotec beside baseline conservative
treatments, could decrease tinnitus loudness, Tinnitus
Handicap Inventory (THI) score, annoyance severity,
daily life alteration, sleep disturbance, daily tinnitus per-
ception and mood disturbance in patients with Tinnitus.

2. A 3-month treatment with Neurotec capsules accompa-
nied by educational counselling is of benefit for manag-
ing symptoms in patients with chronic tinnitus.

3. Treatment with Neurotec beside baseline conservative
treatments, could decrease THI score in patients with
tinnitus.

4. Treatment with Neurotec beside baseline conservative
treatments, could decrease tinnitus loudness in patients
with Tinnitus.

5. A 3-month treatment with Neurotec capsules accompa-
nied by educational counselling is of benefit for manag-

ing symptoms in patients with chronic tinnitus.

with tinnitus, who attended otolaryngology clinic of Bagiyatallah
Hospital between 2015 and 2016. All participants provided written
informed consent—this study adhered to the principles of the Declara-

tion of Helsinki. Figure 1 shows a flowchart of the trial.

2.2 | Trial design

This double-blind randomised clinical trial was conducted on patients
with subjective tinnitus, who attended otolaryngology clinic of
‘blinded for review’ between 2015 and 2016.

2.3 | Patients

Patients were assessed for eligibility by an otolaryngologist. One
hundred eighty Patients with chief complaint of subjective tinnitus
were included in the study. Exclusion criteria were as follows:
Patients over 75 or below 19 years of age, pregnant women, those
with chronic or acute neurological diseases, concomitant psychiat-
ric illnesses, pulsatile tinnitus and underlying conditions such
as epilepsy, multiple sclerosis, and history of severe head and
neck trauma or ear surgery. Also, patients who did not meet
inclusion criteria and declined to participate in study, were
excluded. In addition, patients should not have taken any medica-
tion for treatment of tinnitus within at least 1 month prior to
intervention. Finally, the remaining 150 patients were randomly
allocated in two groups of intervention (n = 80) and placebo
(n = 70). An additional 27 patients were also excluded (17 patients
in intervention group and 10 patients in placebo group) due

85US017 SUOWIWOD BA RSO 3(deal|dde 3y} Aq peusenob are 9 VO ‘SN 0 S8INJ 10} A%eiqIT 8UIUO /B|IW UO (SUOPUOD-PLE-SWBHALID A8 | WA I 1[BUUO//StIY) SUORIPUOD pUe SW L 8U1 89S *[e202/2T/62] Uo ARiqiauluo A8|im ‘86Q - Imed uouIyL Aq 686€T 200/ TTTT OT/I0P/WO00" AB| 1M Afeiq1BUI|UO//SANY WOl papeojumoq ‘g ‘€202 ‘987 Y6Y.T



KHOSRAVI eT AL

WILEY_L

FIGURE 1 Study flowchart
(CONSORT trial flow diagram)
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to inadequate follow-up. A total of 103 cases were analysed
(53 patients in intervention group and 50 patients in placebo
group). Figure 1 shows a flowchart of the trial.

24 | Intervention and randomisation

Patients were randomly allocated to intervention and control groups
using random number table. Patients in intervention group were treated
with Neurotec® 100 mg capsules, every 12 h for 3 months. Patients in
control group received placebo capsules, which had exactly the
same shape and packaging with Neurotec® 100 mg capsules, in
the same manner for the same duration. Patients in both groups
received primary tinnitus treatments including reassurance and
necessary trainings. Neurotec® and Placebo capsules were pro-
vided by Rose Pharmed®, the Neurotec® manufacturer in Iran.
The company had no contribution neither in design or conduction

of the trial, nor interpretation or dissemination of the results.

2.5 | Primary outcome measures
Patients in both groups underwent pure tone audiometry (PTA) at
baseline and 3 months after intervention. Auditory threshold of

patients was measured at .5, 1, 2, 4 and 6 kHz frequencies.

Validated Persian version of Tinnitus Handicap Inventory (THI)
questionnaire was administered to patients in both groups prior to,
1 month and 3 months after intervention.’

A 0-to-10 visual analogue scale (VAS) was used to evaluate
tinnitus loudness, daily annoyance, disturbance in daily life, daily

tinnitus perception, sleep disturbance and mood alteration.

2.6 | Secondary outcome measures
Possible complications of Neurotec®, including diarrhoea, itchy skin or
rashes were recorded based on patients report in a pre-designed

checklist.

2.7 | Statistical analysis

Data were analysed using Statistical Package for Social Sciences
(IBM Corp. Released 2011. IBM SPSS Statistics for Windows, Ver-
sion 20.0. IBM Corp). Descriptive analysis was performed using
mean and standard deviation as well as percentages and frequen-
cies. Kolmogorov-Smirnov test was used to check the normal dis-
tribution of data. Comparison of the main outcomes between
baseline and after intervention within the groups was performed
using paired t-test. In addition, t-test and Mann-Whitney U test
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were performed for comparison between groups. A p-value of less

than .05 was considered as statistically significant.

3 | RESULTS

Finally, a total of 103 patients (53 cases in intervention and 50 in control
group) with a mean age of 51.33 + 13.91 years underwent analysis.
Among the patients, 69 (67%) were male with a mean age of 49.39 +
1502 and 34 (33%) were female with a mean age of 5526+
1047 (p = .024).

There were no statistically significant differences between the
mean age of patients in intervention (52.96 + 14.64) and control
(49.60 + 13.02) groups (p = .222).

The intervention group included 35 (66%) and the control group
included 34 (68%) male patients. The gender distribution was not signif-
icantly different between the two groups (p = .834). Twenty-five
(24.3%) patients had right side, 40 (38.8%) had left side and 38 (36.9%)
patients had bilateral tinnitus.

Among the patients, 36 patients (35%) had tinnitus symptoms for less
than a year; 28 patients (27.2%) had symptoms for 1 to 3 years;

TABLE 1

Patients' symptoms
Tinnitus loudness score At baseline

1 month after intervention
3 months after intervention
p Value

Annoyance severity score At baseline

1 month after intervention
3 months after intervention
p Value

Daily life alteration score At baseline

1 month after intervention
3 months after intervention
p Value

Daily tinnitus perception score At baseline

1 month after intervention
3 months after intervention
p Value

Sleep disturbance score At baseline

1 month after intervention
3 months after intervention
p Value

Mood disturbance score At baseline

1 month after intervention
3 months after intervention
p Value

Quality of life score (THI score) At baseline

1 month after intervention
3 months after intervention

P value

Abbreviations: THI, Tinnitus Handicap Inventory; VAS, visual analogue scale.

16 patients (15.5%) had symptoms for 3 to 11 years and 23 patients
(22.3%) had symptoms for more than 11 years. Duration of tinnitus symp-
toms was not significantly different between the two groups (p = .417).

3.1 | Patients' symptoms

About all patients' symptoms, such as tinnitus loudness, annoyance
severity, daily life alteration, daily tinnitus perception, sleep alter-
ation, mood disturbance and quality of life, there was no significant
difference between the intervention group and the control group,
before the intervention and 1 month after the intervention. While
there was a significant difference between the intervention group

and the control group, 3 months after the intervention, as shown in

Table 1.

32 |

Audiometric test

PTA thresholds were analysed in two frequency groups: low fre-

quency (.5 and 1 kHz) and high frequency (2, 4 and 6 kHz).

Mean THI and VAS scores before, 1 month and 3 months after intervention

Intervention group (N = 53) Control group (N = 50) p Value
7.19 £ 217 6.68 + 2.63 .282
6.37 £2.14 6.29 + 2.59 .866
492 +222 5.96 +2.85 .043
.00 .034

7.25 £ 246 7.05 £ 257 691
6.36 £2.13 6.36 £2.13 997
479 +2.15 6.26 £ 246 .002
.00 .001

6.08 + 2.84 5.57 +2.99 376
5.37 £2.48 5.48 +2.97 .849
414 +£221 5.38 + 2.87 .012
.00 .880

7.36 £ 2.68 6.36 + 3.02 .079
242 + 6.23 5.96 + 3.10 625
45+ 233 5.82 +2.87 .012
.00 .138

5.76 £ 3.52 5.67 + 3.48 .890
4.95+2.98 456 +2.87 498
3.38 £ 2.60 484 +2.99 .010
.00 .002

5.86 £ 3.30 5.26 + 3.10 .348
5.37 £2.75 4.80 +2.98 315
3.97 £ 2.30 5+283 .045
.00 621

58.22 + 25.13 52.92 + 28 313
49.09 + 22.22 48.36 + 27.46 .882
37.52 + 20.69 49.72 £29.23 .017
.00 .370
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TABLE 2 Pure tone audiometry results before and after the 3rd month of intervention
Frequency Intervention group (N =53)  Control group (N =50) p Value
.5 kHz Pure tone air conduction At baseline 24.56 + 18.61 22.76 £ 14.91 .589
3 months after the intervention 2452 +18.31 21.64 £ 13.67 369
p Value 796 317
Pure tone bone conduction At baseline 15.22 +15.28 13.08 + 8.08 372
3 months after the intervention 14.88 + 13.79 12.82 +8.23 362
p Value .513 .617
1 kHz Pure tone air conduction At baseline 26.11 £ 20.48 27.04 £ 14.40 792
3 months after the intervention ~ 25.47 + 19.06 22.78 + 13.81 416
p Value 131 .00
Pure tone bone conduction At baseline 17.26 £ 16.34 16.96 + 10.18 911
3 months after the intervention 16.73 + 15.27 15.84 + 10.21 729
p Value .088 257
2 kHz Pure tone air conduction At baseline 29.43 £19.42 30 + 14.85 869
3 months after the intervention ~ 27.66 + 18.70 29.18 + 16.73 .665
p Value .00 .034
Pure tone bone conduction At baseline 20.75 = 14.64 20.08 £ 12.32 .801
3 months after the intervention 19.66 + 13.62 18.78 + 12.49 734
p Value .002 144
4 kHz Pure tone air conduction At baseline 46.18 + 26.15 46.72 + 22.07 912
3 months after the intervention 42.60 = 24.76 43.58 + 20.69 .829
p Value .00 .00
Pure tone bone conduction At baseline 35.75+£21.98 35.70 £ 18.69 .989
3 months after the intervention ~ 33.07 + 20.43 34.12 + 18.34 .786
p Value .00 .034
6 kHz Pure tone air conduction At baseline 53.79 £ 29.42 50.04 £ 24.02 482
3 months after the intervention ~ 50.88 + 29.75 48.06 + 23.35 592
p Value .000 .009

The pure tone air conduction average was not significantly differ-
ent between the control group and the intervention group before the
intervention and 3 months after the intervention at .5, 1, 2 and 4 kHz.
The pure tone bone conduction average was not significantly different
between the control group and the intervention group before the
intervention and 3 months after the intervention at .5, 1, 2 and 4 kHz.
The pure tone air conduction average was not significantly different
between the control group and the intervention group before the
intervention and 3 months after the intervention at 6 kHz as shown in
Table 2.

4 | DISCUSSION

4.1 | Synopsis of key findings

We found that a 3-month treatment with Neurotec beside baseline con-
servative treatments, significantly decreased scores of tinnitus loudness,
annoyance severity, daily life alteration, sleep disturbance, daily tinnitus
perception and mood disturbance in intervention group. On the other

hand, control group which was treated only by baseline educational
counselling and placebo, showed the same results except for mood dis-
turbance, daily tinnitus perception and daily life alteration scores.

4.2 | Strengths of the study

A variety of herbal extracts have been so far proposed for manage-
ment of tinnitus; from Ginkgo biloba (Jinko) to garlic and Yoku-kan-
san.X© To the best of our knowledge this is the very first study which
has assessed the therapeutic effect of Neurotec (herbal combination
of Rosa canina, Urtica dioica and Tanacetum vulgare) on symptoms of

patients with tinnitus.

4.3 | Comparisons with other studies
A variety of herbal extracts have been so far proposed for management
of tinnitus; from Ginkgo biloba (Jinko) to garlic and Yoku-kan-san.*° We

found that a 3-month treatment with Neurotec beside baseline
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conservative treatments, significantly decreased scores of tinnitus loud-
ness, annoyance severity, daily life alteration, sleep disturbance, daily
tinnitus perception and mood disturbance in intervention group. On
the other hand, control group which was treated only by baseline edu-
cational counselling and placebo-showed the same results except for
mood disturbance, daily tinnitus perception and daily life alteration
scores. This is in line with results of a recently published meta-analysis
in which Xiang et al. concluded that educational counselling alone is as
effective as other psychological therapies for improving tinnitus and
related problems.11 In addition, we realised that these improvements
were significantly higher for the intervention group. Although patients
in intervention group showed a remarkable decrease in THI score
(quality of life) after 3 months of treatment, but those in control group
experienced no significant decrease in this score.

For intervention group, pure tone air and bone conduction were
significantly improved at 2, 4 and 6 kHz frequencies, after 3 months
of treatment with Neurotec. Pure tone bone conduction did not show
any significant improvement in control group at all the frequencies.
However, air conduction was significantly improved in all the frequen-
cies except .5 kHz.

Ghasemi et al. in an animal study concluded that Urtica dioica
extract has positive effects on learning abilities and memory impair-
ments in wistar rats. They explained this as protective characteristic of
Urtica dioica against oxidative damage of brain tissues and acetyl cho-
line esterase activity.'? In another animal study, Patel et al. reported
that Urtica dioica can remarkably reverse diabetes chronic complica-
tions such as central and peripheral neuropathies in adult Swiss albino
mice.r® A recently conducted animal study, has reported that Urtica
dioica extracts can effectively improve neuro-inflammation and
Alzheimer-like phenotypes in rats.**

Neuroprotective effects of Rosa canina has been evaluated in
various settings as in Erfani et al. study which resulted in cognitive
and memory improvements in heat stress-exposed rats.'® Assessing
diabetic albino mice, Farajpour et al. showed that hydro-alcoholic
extract of Rosa canina improves memory impairment through mod-
ulation of oxidative stress.?® In 2016, Daneshmand et al. proved
the neuroprotective effects of Neurotec ingredients on rat model
of sporadic Alzheimer's disease.® Setarud (IMOD™) is an immuno-
modulatory drug consisted from herbal extracts of Rosa canina,
Tancetum vulgare and Urtica dioica. In an animal study, Vafaee et al.
showed that setarud has a neuroprotective effect against brain
ischemia in rat models.” As mentioned before, Neurotec is a safe
and IFDA-approved medication for neuropathic pains, especially in
diabetic patients.

Pathologies from the ear canal to the auditory cortex, may be
responsible for tinnitus perception.'” Auditory neural plasticity is
one of the considered mechanisms, which knows cochlear deaffer-
entation as trigger, and subsequent changes in central nervous sys-
tem as the cause for maintenance of tinnitus perception.'® We
hypothesised that these neuroprotective features of Neurotec,
improve cochlear nerve function and neural conduction; thus, this
improvement results in better perception of environmental sounds

and consequently decreases tinnitus perception. This is also the

rational behind sound therapy by which, low- to moderate-level
sound stimulation reverse the role of auditory depriviation in
inducing tinnitus and hyperacusis.?

Apart from herbal and chemical medications, a wide range of
medical and non-medical treatment modalities have been evaluated
for management of tinnitus; from non-invasive interventions such as
yoga and meditation, sound therapy and smartphone applications to
minimally and invasive interventions like acupuncture and surgical
neuromodulation.t?2% Despite all these efforts, no curative treat-
ment has been so far developed for Tinnitus. It seems that patients
may take benefits from an intellectual combination of these treat-
ments.® On the other hand, herbal medications and extracts are an
appropriate alternative therapy as they are both more tolerated by

patients and have less side effects.®

44 | Limitation of the study

The present study has some limitations. We had loss to follow ups in
both intervention and placebo groups which may be attributable to
nonsensible effects of treatment for patients, especially in initial

weeks and month.

5 | CONCLUSION

In conclusion, we found that a 3-month treatment with Neurotec cap-
sules accompanied by educational counselling is of benefit for manag-
ing symptoms in patients with chronic tinnitus. Further studies with a
larger sample size and also longer duration of follow up are
recommended.
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SUPPORTING INFORMATION
Additional supporting information can be found online in the Support-

ing Information section at the end of this article.
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