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KEY MESSAGES
1 Sensorineural hearing loss and vestibular disorders require complex multidrug pharmacotherapy.

2 The combined drug product NPP shows neuroprotective and otoprotective effects in preclinical
studies.

3 NPP is safe and effective, supporting further preclinical and clinical research for auditory and
vestibular disorders.

ABSTRACT

Introduction. Currently, over 400 million people worldwide suffer from hearing impairment,
and this number is increasing. Sensorineural hearing loss (SNHL) clinically manifests as
perceptual hearing loss and tinnitus. Peripheral vestibular analyzer disorders mostly cause
vertigo cases, including benign paroxysmal positional vertigo and vestibular neuronitis.
Inner ear diseases associated with hearing loss and vertigo include labyrinthitis and
Méniere's disease. Combined drug products contain two or more active principles in fixed

doses and are promising for treating vestibulo-cochlear diseases (1).

Materials and methods. The study aimed to identify opportunities to optimize treatment by
integrating fixed-dose drug combinations to improve patient adherence and therapeutic
outcomes. Innovative trends in combined drug use were highlighted as efficient and
sustainable solutions for managing these conditions (2). A preclinical research algorithm for
the auditory and vestibular system was developed, including substance selection for
inducing and directing SNHL progression, experimental audiometric methods (OEA,
impedance, Preyer reflex) for SNHL monitoring, and preclinical investigations of movement

coordination for vestibular function.

Results. Data analysis on fixed-dose combinations in SNHL treatment highlighted the need
for complex multidrug pharmacotherapy. Research at the Drug Development Center
produced a combined drug product (NPP) containing nicergoline, piracetam, and Crataegus
monogyna extract, aimed at treating auditory and vestibulo-cochlear disorders (innovation
certificate no. 5415, USMF "Nicolae Testemitanu"). Nicergoline has neuroprotective effects
improving inner ear microcirculation. Piracetam optimizes neuronal metabolic processes in
hypoxic, toxic, traumatic, or involutional brain lesions. Pharmacotoxicological studies
confirmed safety in laboratory animals at doses up to 2500 mg/kg (OECD 423 Acute Toxic
Class 5). Intragastrial and intraperitoneal administration caused no significant toxic effects.
Preclinical data indicate a promising otoprotective effect of NPP, improving Preyer reflex
and acoustic otoemissions (DP/TEOEA), indicating optimal auditory apparatus function (3).

Conclusion. Neuroprotective and antioxidant drugs show beneficial effects on auditory and
vestibular analyzer disorders. The safety and efficacy results of NPP support continuing
preclinical audiology and vestibulometry studies (CatWalk apparatus) and planning clinical
trials to determine NPP's beneficial effect in complex SNHL and peripheral vestibular

disorder treatment.
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Autorii: ‘PARII Sergiu, *2UNCU Livia, '"UNGUREANU Alina, ‘SOCHIRCA Adrian, *2VALICA Vladimir
Centrul de dezvoltare a medicamentului
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INTRODUCE

Actualmente, in lume sunt peste 400 mil. oameni care suferd de deficienta
auditiva §i acest numdr este in crestere. Surditatea senzorineurald (SSN) se
manifesta clinic prin deficien{a auditiva de tip perceptie si tinnitus.
Afectiunile analizatorului vestibular periferic produc majoritatea cazurilor
de vertij (cele mai frecvente fiind vertijul paroxistic pozitional benign si
neuronita vestibulard). Maladiile urechii interne asociate cu hipoacuzie si
vertij sunt: labirintita i boala Méniére.

Produsele medicamentoase combinate presupun asocierea intr-un singur

REZULTATE '

Analiza datelor privind utilizarea combinatiilor cu doze fixe in tratamentul SSN
evidentiaza necesitatea farmacoterapiei complexe multidrog,

Cercetdrile realizate in cadrul Centrului de dezvoltare a medicamentului, a fost dezvoltat
un produs medicamentos combinat (NPP) ce contine nicergolini, piracetam si extract de
Crataegus monogyna (piducel), destinat tratamentului afectiunilor analizatorului auditiv si
vestibulo-cohleare (certificat de inovator nr. 5415, USMF ,Nicolae Testemitanu™).
Nicergolina prezintd efecte neuroprotectoare, imbunatitind microcirculatia la nivelul
urechii interne. Piracetamul contribuie la optimizarea proceselor metabolice neuronale in

leziuni hipoxice, toxice, traumatice sau involutive cerebrale.

Cercetdrile farmaco-toxicologice au fost efectuate in conformitate cu acordul Comitetului
de Etica sia Legii RM nr.211 din 19.10.2017  Privind protectia animalelor folosite in
scopuri experimentale sau in alte scopuri stiinfifice”. Testele de toxicitate acutd au
demonstrat ¢d administrarea unimomentana a produsului NPP la animale de laborator
(soareci, sobolani) este sigurd, fara a induce mortalitate sau modificiri macroscopice ale
organelor interne la doze de pani la 2500 mg/kg (clasa de toxicitate 5, conform metodei
OECD 423 - Acute Toxic Class). Administrarea intragastrald si intraperitoneald nu a cauzat
efecte toxice semnificative. Datele preclinice indicd un efect otoprotector promititor al
produsului  NPP, evidentiat prin imbunatifirea reflexului Preyer i a parametrilor
otoemisiunilor acustice (DP/TEOEA), care indicé functionarea optimi a aparatului auditiv.
Preparatele cu proprietati neuroprotectoare si antioxidante manifesta efecte benefice
asupra afectiunilor analizatorului auditiv i vestibular. Rezultatele obtinute in urma
determindrii inofensivitatii si eficacititii produsului NPP pot servi ca bazi pentru
continuarea studiilor preclinice in domeniul audiologiei §i vestibulometriei experimentale
(aparatajul CatWalk) planificarea unor studii clinice in vederea determindrii efectului
benefic al NPP in tratamentul complex al SSN si afectiunilor vestibulare periferice.
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produs finit a doi sau mai multe principii active, in doza fixa si sunt de
perspectiva in tratamentul maladiilor vestibulo-cohleare.

SCOPUL LUCRARII

Identificarea oportunitatilor de optimizare a tratamentului prin integrarea de
combinatii fixe de medicamente, care pot creste aderenta pacientilor si
imbunititi rezultatele terapeutice.

Evidentierea tendintelor inovative in utilizarea medicamentelor combinate,
ca solutii eficiente si sustenabile pentru managementul acestor afectiuni.
Algoritmul de cercetare preclinicd a sistemului auditiv si vestibular
elaborat: stabilirea genului de substantd pentru inducerea si dirijarea
decurgerii  SSN, metodele audiometrice experimentale (OEA,
impendansmetrie, reflex Preyer) pentru constatarea si monitorizarea SSN;
investigatii preclinice a coordonirii miscdrilor pentru functia vestibulara.

NTE -CHEIE:

produs medicamentos combinat, surditate senzorineurala (SSN), vertij.
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