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ABSTRACT 

The problem of treating fungal infections is currently quite pressing all over the world as an urgent issue in modern medicine. Recently, 
there has been a noticeable increase in infections caused by fungi, such as candidiasis or mycoses, which occur in weakened immunity 
patients. Infectious diseases continue to be a threat, a leading cause of death in developing countries, and a serious problem for advanced 
countries. Worsening environmental situation, HIV epidemic, the widespread use of transplants and anticancer therapy, increasing the 
number of surgical interventions, and widespread and unjustified use of antibiotics lead to the emergence of diseases that are difficult 
to treat with existing medicines. There is a rapid increase in the incidence of deep (invasive) mycoses, which can be very severe and 
characterized by high mortality. Currently, dermatologists are armed with a wide range of systemic and external antifungal medicines 
in various dosage forms. This study aims to analyze the main characteristics of the assortment of antifungal medicines in the Russian 
pharmaceutical market. Materials and methods: the Antifungal medicines market (represented by 1,432 medicines), statistical analysis, 
comparative analysis, content analysis, graphical method. Results and discussion: During the study, the authors analyzed the Russian 
pharmaceutical market for antifungal medicines. The market structure was studied by various indicators: by belonging to antifungal 
medicines to a specific pharmacotherapeutic group, according to the anatomical classification of the European pharmaceutical market 
research association, analysis of medicines by composition, chemical structure, dosage form, producing countries, for sales in the 
pharmaceutical market. This article includes an up-to-date classification of antifungal medicines, including medicines registered in the 
2019  state  medicines register. Conclusion: Fungal infections are widespread among the Russian population. In terms of their clinical 
pathology, they are quite common among both adults and children. The prevalence of these diseases and the complexity of their 
treatment will solve the multifaceted problems associated with the development and production of medicines, improving supply, and 
providing information support to specialists in the field of health care. The knowledge gained about different types of antifungal 
medicines that will allow people to optimize the number of registered names, avoid ordering unnecessary medicines to treat these 
pathologies and improve the quality of pharmaceutical care. 
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Introduction   
Fungal diseases are one of the oldest pathologies that humanity 

suffers from, and these diseases have not yet been slightly 
reduced [1, 2]. Despite significant advances in medical science in 

recent years, infectious diseases (bacterial, viral, fungal) remain 

the second leading cause of death worldwide [3-5]. According to 
the World Health Organization (WHO), one-fifth of the world's 

population suffers or has suffered from various forms of mycosis 

at least once [6, 7]. Most of these are mycoses of the feet and hands 
that damage the nail plates. Mycoses account for about 40% of 

all skin and nail diseases. Currently, the list of potential 

pathogens of mycoses includes about 400 species of fungi [8-12]. 
Given the prevalence of fungal infections, the Antifungal 

Stewardship Program (ASP) is being implemented in the EU and 
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the US to optimize the treatment of fungal infections, and the 
use of antifungal agents through careful selection of agents based 

on patient profile, the target microorganism, toxicity, costs, the 

likelihood of the emergence and spread of resistance, to improve 
the assortment of antifungal medicines [3, 13-21]. 

The most important condition for the successful treatment of 

mycoses is early and intensive antifungal therapy. The 
emergence of new effective and safe antimycotics in recent years 

has increased the ability of doctors to the treatment of mycoses 
[22].At the same time, the relevance of studying a variety of 

modern antifungal medicines is increasing.  

  

Materials and Methods 

 

Materials: Russian pharmaceutical market for antifungal 
medicines represented by 1,432 medicines. 

Methods: Statistical analysis, comparative analysis, content 

analysis, graphical method. 
In this paper, we reviewed the annual reports of analytical 

agencies, a summary of Russian pharmaceutical market studies 

for antifungal medicines for the period 2017-2019. With the 
help of these materials, we compiled a table that contains the 

following data on antifungal medicines: their classification into a 

pharmacotherapeutic group, according to the classification of the 
European Pharmaceutical Market Research Association 

(EphMRA), their non-proprietary international name (INN), 

release forms, manufacturers, and prescription status. 
Subsequent analysis was performed using Statistica 12.0 

software from StatSoft. With the help of this program, we 
created real value distribution graphs. 

Results and Discussion 

 
In connection with the tendency to increase fungal diseases (both 

superficial and severe visceral mycoses associated with HIV 
infection, hematological diseases), the development of 

pathogens resistance to existing medicines, the identification of 

fungal species that were previously considered non-pathogenic, 
the need for effective antifungal agents has increased. 

Antifungal agents (antimycotics) are medicines that have a 

fungicidal or fungistatic property which is used to prevent and 
treat mycoses. 

many medicines are used to treat fungal diseases different origin 

(natural or synthetic), spectrum and mechanism of action, 
antifungal effect (fungicidal or fungistatic), symptoms of use 

(local or systemic infections), methods of administration (oral, 

parenteral, external). There are several classifications of 
medicines belonging to the group of antimycotics: according to 

their chemical structure, mechanism of action, the spectrum of 

activity, pharmacokinetics, tolerance, characteristics of clinical 
use, etc. So far, all available classifications of antifungal 

medicines have been presented separately and not considered in 

conjunction. For the structure of the assortment analysis 
procedure, we have proposed a clinical and pharmacological 

classification of the medicines in this pharmacotherapeutic 
group, which is shown in Figure 1

 

 
Figure 1. Classification of antifungal medicines

 
The modern pharmaceutical market is characterized by steady 

growth in the assortment of products, including antifungal 
medicines. This is mainly due to the registration of a large 

number of generic medicines that contain the same active 

ingredients, but with different commercial names. During the 
study, we found that today, there are 1432 antifungal medicines  

 
on the Russian pharmaceutical market. According to the 

EphMRA Anatomical Classification, 523 antifungals, or 37%, 
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belong to the J2A group (Systemic agents for fungal infections); 

340 antifungal medicines (24%) make up the D1A group 

(antifungals, dermatological), followed by groups of antifungal 
medicines for topical use in specific nosologies (Figure 2).

 
 

 
Figure 2 . Antifungal medicines grouped by EphMRA classification (based on INNs number of antifungal medicines) 

 

In the study of consumer demand for antifungal medicines, 
according to the EphMRA classification, we used sales data from 

Russian pharmacies with various forms of ownership from 2017 

through 2019. Figure 3 shows the highest demand for the study 

period is demonstrated for systemic agents for fungal infections, 
and the lowest demand for antifungal medicines to treat the oral 

cavity.

 

 
Figure 3 . Dynamics of sales of packages of medicines grouped by nosological groups in EphMRA, for 2017-2019 (in 4 quarters, where 

q1, q2, q3, q4 are 4th, 3rd, 2nd, and 1st quarter, respectively) 

 
After analyzing the assortment of antifungal medicines by INN, it 

was found that fluconazole is the most common agent present in 

22% of antifungal medicines, 16% of the medicines contain 

Terbinafine, 11% contain Metronidazole and Clotrimazole 

(respectively) (Figure 4).
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Figure 4: INN of most common agents in the Russian antifungal medicines market 

 

Antifungal medicines are available in various dosage forms. 

Among internal dosage forms, most are coated tablets (27%) and 
capsules (20%). Among the external dosage forms, a large share   

is accounted by creams for external use (12%), vaginal 

suppositories (10%), gels (5%), ointments for external use (4%) 
(Figure 5). 

 

 
Figure 5: Dosage forms of antifungal medicines 

 
In the structure of an assortment of antifungal medicines, 

according to the characteristics of the product, Russian medicines 

dominate, accounting for 58% of the market. 
The analysis of the assortment in the context of producer 

countries showed that in total, 31 producer countries were 

registered on the Russian market. Among them, in terms of the 
number of medicines, Russia took the leading position (765 

antifungal medicines), followed by India (141 medicines, or 

11%), and countries with less than 10 antifungal medicines in the 

assortment portfolio (Vietnam, Bosnia and Herzegovina, 
Belgium, Bulgaria, Italy, Canada, Croatia, Switzerland, Republic 

of Moldova, Romania, Cyprus, and Latvia) each had a share of 

3% (Figure 6).
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Figure 6: Manufacturers of antifungal medicines (assortment portfolio for 2019, based on the number of medicines registered in the 

market and % of the total) 
 

The Russian pharmaceutical market consists of two main 

segments: commercial and state. The commercial segment 
includes the sale of pharmacy medicines, excluding sales under 

the Supplemental Drug Support Program (SDSP). The state 

segment includes the pharmaceutical sales of medicines under the 
SDSP Program, as well as sales through the Institutes of medical 

and prophylactic (MPI). After analyzing the distribution of 

antifungal medicines in various segments of the pharmaceutical 
market in the Russian Federation, it was found that 46% 

belonged to the commercial segment, and 54% to the state 

segment, of which 41% of antifungal medicines were sold 
through health care facilities, and 13% through pharmacy sales 

under the SDSP program (Figure 7). 

Figure 7: Distribution of antifungal medicines in various 
segments of the pharmaceutical market of the Russian 

Federation in 2019 (in percentage) 

Based on the analysis of sales conditions from pharmacies, it was 

found that 717 medicines for the treatment of fungal infections 
were sold without prescriptions (~ 50%), and the remaining 715 

medicines (~ 50%) by prescription (Figure 8). 

 

 
Figure 8: Number of prescription (PRESC) and non-

prescription (NPRESC) antifungal medicines sold in 2019 
 

For many years, much attention has been paid to issues related to 

improving the quality and access medical care to the Russian 
population, and it concerns the socially disadvantaged categories 

of the population. The main priority in the work of pharmacies 

should be social orientation, taking care of the availability of 
medicamental treatment for all segments of the population. One 

of the main areas of work in this area is associated with the 
formation of the list of vital and essential medicines (VED) [23] .As 

a result of our study, it was found that 34% of antifungal 
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medicines were included in the VED list, and, therefore, 66% of 
the medicines in this group were not included in the list (Figure 

9). 

 
Figure 9: Availability of antifungal medicines in VED lists in 

2019 (in percentage) 

 
As a result of the Russian market analysis of antifungal medicines, 

it was found that systemic and local agents were used for mycoses 

pharmacotherapy, while the market is dominated by systemic 
antifungal agents (37%). In the structure of an assortment of 

medicines for the treatment of mycoses, the first place belongs 

to the groups of "Triazole derivatives" and "Imidazole 
derivatives" of medicines. The main market share is occupied by 

fluconazole preparations ("Triazole derivatives") amounting to 

22% and terbinafine ("Imidazole derivatives") equaling 16% of 
the market. The main forms of release are coated tablets, 

capsules, creams, and ointments for external use. 

The assortment of this group is dominated by Russian medicines 
(57%). Among foreign countries, India is the leader in the 

number of medicines on the market (11%). A structural shift in 

the market in favor of Russian medicines raises hopes that 
antifungal agents will become more affordable. After analyzing 

the distribution of antifungal medicines in various segments of the 

pharmaceutical market in the Russian Federation, we found that 
46% were sold in the commercial segment, and 54% were 

distributed in the state segment. It is known that 50% of 
antifungal medicines are allowed to be dispensed without a 

doctor's prescription, which means that not only the demand and 

level of provision of information and consulting services but also 
the quality of pharmaceutical care depends on the awareness of 

consumers and pharmaceutical workers. 

 

Conclusion 

 

Fungal diseases are widespread pathology worldwide. In 
addition, it is potentially dangerous because, firstly, some fungal 

infections are easily transmitted and, secondly, the fungal 

infection tends to spread rapidly in the human body, when its 

condition is characterized as immunodeficient. Currently, 
dermatologists have at their disposal a variety of modern 

antimycotic agents, which greatly facilitates the treatment of this 

ailment. In terms of marketing, antifungal agents are a very 
promising pharmacotherapeutic group. The market for 

antimycotics is constantly under the scrutiny of both doctors and 

large pharmaceutical corporations. Over the past decade, several 
new generations of systemic and local medicines have been 

developed and marketed. 
Therefore, studies on the analysis of this assortment allow us to 

identify trends in the consumer market and market leaders, 

which allows us to optimize the pharmacy assortment to improve 
the competitiveness of the pharmacy and increase the profitability 

of sales. 
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