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INTRODUCTION 

Currently, one of the priority directions of the economic development of medical enterprises 

is the development of marketing in medicine and pharmacy. The marketing approach should 

optimally combine the market relations between the subjects of marketing activity. 

The process of conducting pharmacotherapy in the newborns and breastfeeding period of 

childhood development is a complicated task, since it is necessary to correct pathological processes 

occurring in an organism that is constantly changing. When prescribing newborns, the following 

should be taken into account. Firstly, most organs and systems in this period undergo a process of 

adjustment, their functions change; secondly, in the pathological processes in the preterm, the 

functional state of the organs participating in the assimilation and elimination of medicinal substances 

is very rapidly changing; thirdly, differences in pharmacodynamics and pharmacokinetics are not 

unidirectional for all preparations. 

This group of patients in medical practice is prescribed different groups of antibiotics 

(penicillin, cephalosporin, macrolides, linzamides). The discovery and introduction of antibiotics into 

medical practice has become a huge achievement in medicine of the twentieth century, which has 

influenced global evolutionary processes. Antibiotics are chemotherapeutic agents that are mainly 

synthesized by microorganisms, as well as their derivatives, synthetic products that have the ability 

to selectively suppress the growth and development of pathogenic bacteria. 

Drugs of the antibiotics group are one of the most widely used groups of medical 

preparations used in various fields of clinical medicine. The global market for antibiotics is estimated 

at about $ 22.5 billion and in different countries is 6-21% of the total pharmaceutical market. The 

leading pharmacotherapeutic classes in terms of sales include cephalosporin, broad-spectrum 

penicillin and macrolides. One of the safest antibiotic groups for children in neonatal and infantile 

age is macrolides. They are low toxic and usually well tolerated and very rarely cause serious adverse 

reactions. 

The purpose of this work is to identify the economic and social aspects of the use of the 

macrolide group antibiotics in pediatric practice for the treatment of infants. 

  



 

SECTION 1 

THE MARKETING ANALYSIS OF THE PRESENT AT NATIONAL 

PHARMACEUTICAL MARKET ANTIBIOTIC PREPARATION OF MACROLIDS 

GROUP FOR THE NEWBORNS AND INFANTS  

 

1.1. The Importance of Marketing Researches in the Study of the Market of Medicines 

Marketing is a process of planning and implementing activities related to product creation, 

pricing, promotion and the distribution of products, services and ideas through the exchange of 

consumers and the organization in order to meet needs. The concept of marketing suggests that the 

main goal of the organization should be to satisfy consumers, rather than maximizing profits. In other 

words, the organization should be customer-oriented, seek to understand its needs and satisfy them 

quickly and efficiently in such a way so that it would be beneficial to both, the consumer and the 

organization itself. This means that any organization should seek both, information on consumer 

needs and information that will help to determine how these needs can be met most effectively. 

However, one should not forget about the financial interests of the organization itself, since in a 

market economy this is not possible [5,6,9,13]. A critical part of the system for obtaining such data 

is marketing research. 

Marketing research allows improving the quality of accepted management decisions by 

providing relevant, accurate and timely information. Each particular solution involves the 

presentation of a unique need for information. The information that can be obtained through 

marketing research contributes to the development of adequate strategies. Marketing research is a 

process that links the organization with consumers and the public through the information used to 

identify marketing opportunities and problems; generating, adjusting and evaluating marketing 

activities; monitoring of marketing activity; improving understanding of marketing as a process. They 

receive the information necessary to solve existing problems, develop methods for collecting 

information, analyze it and formulate recommendations that bring to the interested persons in the 

course of marketing research. Marketing information is the figures, facts, information, estimates, and 

other data, necessary for analyzing and forecasting marketing activities. It should be actual, accurate, 

focused, complete and relevant. 

Nowadays, the concept of social and ethical marketing dominates the world market. This 

concept is fully consistent with the objectives of pharmaceutical marketing. Marketing in pharmacy 

is the management activity of pharmaceutical companies to meet optimally the needs of the 

population in products for the preservation and strengthening of health, while contributing to 

improving the financial performance of the pharmacy and strengthening its market position in a 



competitive environment. The main objectives of pharmaceutical marketing are the formation of an 

assortment of products and a constant purchasing audience, the organization of sales and promotion 

of products, improving consumer satisfaction [5,7]. 

Pharmaceutical companies have played a crucial role in shaping, financing and improving 

the new field of knowledge called Pharmacoeconomy. The first fruitful efforts in this field were made 

not later than 1977 by Smith, Kline amp; French, which demonstrated radical economic benefits from 

the use of cimetidine as an alternative to the surgical treatment of stomach ulcers. In 1981, Duncan 

Neuhauser, a professor of epidemiology and public health at Case Western Reserve University, 

considered the economic research conducted by this company, evaluated its high contribution and 

expressed support for such an analysis "with a wide range of medical interventions." 

Pharmacoeconomy continued to evolve, and at present, scientific literature is abundant in 

comparisons of alternative courses of medication treatment among themselves, in comparison with 

other methods of treatment, and estimates the value of the drug in relation to its price [7,8]. However, 

the data on the group of macrolides that are expedient to use in pediatrics is not enough. Therefore, 

the topic of this work is relevant. 

 

1.2. The analysis of the range of macrolides allowed for use in Ukraine by the number 

of trademarks, by country and by registration date. 

Macrolides are antibiotics that are most often prescribed to children in the neonatal and 

thoracic periods. They are the safest, low-toxic and rarely cause side-effects. The spectrum of 

antimicrobial activity of macrolides includes gram-positive and gram-negative microorganisms 

(streptococci, pneumococci, mycoplasma, ureaplasma, chlamydia, listeria, diphtheria sticks, pertussis 

causative agent, hemophilic sticks, etc.). The new generation of macrolides are also effective against 

mycobacteria, helicobacter, toxoplasma, and others. [1,3,12]. 

Modern macrolides can be divided into the following groups according with chemical 

structure: preparations containing in the molecule 14-membered lactone ring (erythromycin, 

oleandomycin, roxithromycin, clarithromycin, fluorithromycin, dyrythromycin); preparations 

containing a 15-membered lactone ring (azithromycin) in the molecule; preparations containing a 16-

membered lactone ring in the molecule (spiromycin, jozamycin, mececamycin). Antibiotics 

belonging to the group of macrolides are typical inhibitors of protein synthesis in microorganism 

cells. The process of linking them with ribosomes of microbes leads to a decrease in 

peptidyltransferase activity and inhibition of translocation and transpeptidation reactions, which 

results in a disturbance of the normal protein synthesis process. It causes their activity in relation to 

most clinical strains of "atypical" pathogens and selective toxicity for microorganisms, since there 

are no ribosomal subunits in the microorganism 50S [12]. 



It is distinguished between native and semi-synthetic macrolides according to origin. Native 

(natural) macrolides: erythromycin, oleandomycin, jozamycin, midecamycin, roxithromycin, 

spiromycin. Semi-synthetic: azithromycin, clarithromycin, dyrythromycin, midecamycin acetate, 

fluorithromycin, telithromycin. 

We conducted a marketing analysis of the range of macrolide preparations registered on the 

territory of Ukraine at the beginning of 2019 on the basis of official literary sources [2,7]. ATC-

classification has been applied, which allows obtaining the most reliable results of marketing 

indicators for the drugs of the study group. The analysis of registered drugs in Ukraine used in 

neonatology, belonging to the group J01FА "Macrolides", was conducted based on the data of the 

State Register of Medicinal Products of Ukraine, placed on the website of the State Enterprise "State 

Expert Center of the Ministry of Health of Ukraine", as of 1 March 2019 [2]. Drugs of all dosage 

forms of the macrolide group, in addition to the drug zinerit, because it is not used in pediatrics for 

infants were included in the analysis. 

In total, 76 drugs of the macrolide group have been registered in Ukraine. The share of 

foreign medicines dominates in the structure of the range on the basis of the country-producer - 78% 

(59 preparations), Ukrainian manufacturers occupy 22% (17 preparations) (Table 1). However, one 

should take into account such a feature of the pharmaceutical market of Ukraine: there are many 

names, but if one analyzes the assortment of chemical composition, it turns out that the range of 

output is very limited (Table 2). 

Table 1 

Assortment of macrolides registered in Ukraine at the beginning of 2019 
№ 
 

Active substance Name of the drug National Import 

1 Erythromycin  2 1 
2 Roxithromycin Roxylidum 1  
3 Clarithromycin Clecid, klabax, fomilid, pilotek 

neo 
4 25 

4 Azithromycin Summad 10 29 
5 Jozamycin Wilfrafen  2 
6 Midecamycin Macropon  1 
 Myocamycin Macropon  1 
 Total:  17 (22%) 59 (78%) 



 

Fig. 1. Structure of assortment of macrolides, registered in Ukraine at the beginning of 2019 

 

The analysis of the assortment in the structure of foreign producer countries showed that 

only in the Ministry of Health of Ukraine registered offers from 18 countries (Fig. 2). Among them, 

India is the leader in the number of medicines - 21 drugs (25%), the second place is Slovenia - 8 drugs 

(9.5%). 

 

Table 2 

Analysis of assortment of macrolides by producer countries 

№ Country Number of drugs Percentage rate 

1. Ukraine 17 22% 

2. Spain 2 3% 

3. India 19 25% 

4. Cyprus 1 1% 

5. Portugal 1 1% 

6. Turkey 6 8% 

7. Canada 2 3% 

8. Italy 4 6% 

9. Slovenia 5 7% 

10. China 5 7% 

11. Romania 2 3% 

12. France 3 4% 

22%

78%

National

Import



13. Croatia 3 4% 

14. Czech Republic 1 1% 

15. Poland 1 1% 

16. Serbia 1 1% 

17. Germany 1 1% 

18. Republic of Belarus 1 1% 

19. Austria 1 1% 

Total 76 100% 

 

 

Fig. 2. Structure of assortment of macrolides by producer countries (%) 

 

The analysis of registration numbers of medicinal products showed that the pharmaceutical 

market of Ukraine is actively updated annually (Table 3). 

Table 3  

The dynamics of drug registration in the Ukrainian pharmaceutical market 

№ Year of registration Number of drugs Percentage rate 

1. 2014 year 14 18,3% 

2. 2015 year 14 18,3% 

3. 2016 year 15 20% 

4. 2017 year 14 18,3% 

5. 2018 year 19 25% 

Total 76  
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Fig. 3. Structure of assortment of drugs by the date of registration (%) 

 

Half out of all drugs in Ukraine were registered in 2014, 2015, 2017 - 18.3% (14 drugs). The 

registration in the Ukrainian pharmaceutical market in 2016 passed 20% (15 preparations), the largest 

number of medicines was registered in 2018 - 25% (19 preparations). 

 

SECTION 2 

THE MEANING OF PHARMAECONOMICS IN THE SOLVING OF THE 

PROBLEM OF ANTIBIOTICS USE  

2.1. Antimicrobial resistance as a medical, socio-economic and global problem 

Today, pharmacological companies do not benefit from the development and introduction 

of new antibiotics on the market. In the last 30 years, only 3 new classes have been introduced. Over 

the past 15 years, the number of companies involved in the development of new antimicrobial drugs 

has decreased from 18 to 4. They do this mainly with the support of the state. 

Old drugs are relatively cheap, since the period of their patents has passed. New drugs can 

not cover the cost of their development. The development of a fundamentally new antibiotic costs $ 

800 million- $ 1.7 billion. In addition, pharmaceutical companies have reasons not to invest in 

antibiotics. Companies increasingly prefer to treat chronic diseases (diabetes, cardiology) than acute. 

The first ones provide more long-term buyers. It is also economically advantageous to develop drugs 

for cancer patients and to combat depression. For example, US spends $ 26.5 billion a year in the 

development of cancer drugs, 14.5 for AIDS drugs, and $ 1.7 billion for new antibiotics. Therefore, 

new drugs do not appear. 

2014 year
19%

2015 year
18%

2016 year
20%

2017 year
18%

2018 рік
25%



Antimicrobial resistance is a natural process in which, over time, bacteria become resistant 

to antibiotics. With the development of sustainability, the effectiveness of drugs gradually decreases 

and as a result is completely lost [11]. 

Antibiotic resistance jeopardizes the foundations of modern medicine. The introduction of 

antibiotics has become a revolution in the fight against infectious diseases. However, each year the 

number of deaths from infections caused by antibiotic resistant flora is increasing. This is due to the 

fact that infections caused by resistant strains of pathogens, characterized by a more severe course, 

more often require hospitalization of the patient; increase the length of stay in the hospital; require 

the use of combined antibiotic therapy. These factors worsens the forecast for the health and life of 

patients, and increases the risk of spreading resistant strains, creating preconditions for the emergence 

of pandemics [10]. 

Antibiotic resistance of microorganisms has stopped to be only a medical problem and has 

gained enormous socioeconomic value. It is considered in many developed countries as a threat to 

the national scale. It leads to an increase in the economic cost of health care: an increase in the 

frequency and duration of hospitalization; rising cost of treatment. Socio-economic problems affect 

patients, doctors, the whole health system, including the pharmaceutical industry. It applies to anyone 

involved with the use or appointment of antibiotics: from patients to doctors and pharmacists, from 

hospital administrators to the Ministry of Health. 

Antibiotic resistance is a global problem. There is no country that could afford to ignore it. 

Only joint efforts of all countries to deter antibiotic resistance can achieve positive results all over the 

world. Nowadays, every year, about 700,000 people die from infections caused by antibiotic-resistant 

bacteria. By 2050, this figure can grow up to 10 million, and the loss of the global economy will 

amount up to 7 percent of GDP (approximately $ 210 trillion). Given the scale of the problem and 

the global threat of antibiotic resistance to human health, the issue of counteracting the growth of 

antibiotic resistance is outside the scope of scientific discussions and initiatives of representatives of 

the health system and the pharmaceutical sector. Today, the theme of antimicrobial resistance is in 

the field of the United Nations (UN), the G-7 and the G-20. 

It is offered to analyze the macrolides that are the subject of our study, for the purpose of 

microbial resistance. Unfortunately, representatives of the "old generations" (erythromycin, 

oleandomycin) have significant disadvantages: within 2 weeks from the beginning of their 

prescription, microbial resistance is formed; they are unstable in acidic environments and for the 

admission inside it is necessary to create special medical forms. These drugs are potentially 

hepatotoxic. Side effects of drugs in this group (nausea, vomiting, abdominal pain, diarrhea) due to 

their ability to enhance the propulsive activity of the gastrointestinal tract [4,12]. 



"New" macrolides that are synthetic (azithromycin, clarithromycin, roxithromycin, etc.) by 

some properties are significantly different from the "old" ones. They have a higher antimicrobial 

activity, a wider range of action. Their pharmacokinetic parameters allow to apply them once or twice 

a day. They are more stable in acidic environment, have higher bioavailability, easier penetrate into 

pathologically altered tissues and are less likely to cause side effects [1,12]. 

We have analyzed the chronology of the creation of macrolides. It was found that most drugs 

were created in the 50's and 90's of the last century. The first drug of the new generation was created 

in 1987, and the last (telithromycin) - in 2001 (Table 4). Therefore, in Ukraine there is not enough 

new generation of macrolides and the newest telithromycin is not even registered. 

Table 4 

Chronology of macrolide creation 
Year of implementation The name of the antibiotic 

Natural 
1952 Erythromycin 
1954 Oleandomycin 
1955 Spiramycin 
1970 Josamitsyn 
1988 Midecamycin 

Semi-synthetic 
1987 Roxithromycin 
1988 Azithromycin 
1990 Clarithromycin 
1993 Dyrythromycin 
2001 Telithromycin 

 

Draw. 4. Chronology of macrolide creation 
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2.2. The role of social marketing in the struggle against antimicrobial resistance 

We have analyzed the experience of the large pharmaceutical company GSK that annually 

increases the production of antibacterial agents and vaccines. GSK ranked first among the eight 

innovative pharmaceutical manufacturers in the global benchmark of Antimicrobial Resistance 

Benchmark 2018 presented at the World Economic Forum in Davos in January 2018. 

According to Benchmark Antimicrobial Resistance 2018 data, GSK is the most of all 

pharmaceutical manufacturers that invests in anti-microbial resistance measures and is the most open 

source in environmental risk communication. 

First of all, GSK has isolated bonuses for staff from sales from the volume of sales of 

antibiotics. Since, the more antibiotics are being sold; the excessive irrational use of them becomes a 

bigger problem. 

GSK has registered its antimicrobial drugs in most countries with low and middle income. 

When setting the price for a medicinal product at the national level, the company takes into account 

numerous socio-economic factors, including financial capabilities of patients, incidence of infectious 

diseases, health care financing, social and economic situation. As a result, new generations of GSK 

drugs may cost less than some outdated drugs. 

Simultaneously with measures aimed at price accessibility, GSK supports the proper 

promotion of its products, including training programs for health professionals, information on the 

antimicrobial resistivity in marketing materials [5]. 

GSK also monitors antimicrobial resistance. An international survey of antibiotic resistance 

Survey of Antibiotic Resistance (SOAR) in the countries of the Middle East, Africa, Latin America, 

the Asia-Pacific region and the UIS was launched in 2002, which Ukraine joined to in 2011. 

The SOAR study focusing on determining the sensitivity of key pathogens of occupational 

respiratory infections of Streptococcus pneumoniae and Haemophilusinfluenzae to antibacterial 

drugs in 2014-2016 focused on monitoring resistance data in Eastern European countries: Romania, 

Bulgaria, Croatia, Serbia, Russia, the Czech Republic, Slovakia, Ukraine and Greece. The data from 

the SOAR antimicrobial resistance study 2014 - 2016 are intended to help develop local 

recommendations for physicians about the use of antibacterial drugs, which in its turn will contribute 

to containment of antibiotic resistance in the region [14,15]. 

It is concluded that GSK has improved its performance primarily through the application of 

the concept of social marketing. 

 

CONCLUSION 



 

Marketing research of the pharmacological market allows improving the provision of 

patients with the necessary medicines, taking into account the necessary assortment and effectiveness 

of therapeutic effects.  

The process of pharmacotherapy in newborns and during breastfeeding is a difficult task, 

since it is necessary to correct the pathological processes occurring in an organism that is in the 

process of body growth and development. Macrolides are the most common antibiotics for the 

treatment of newborns and infants. They are low toxic, well tolerated and very rarely cause serious 

adverse reactions and complications, have a wide range of antimicrobial activity against gram-

positive and gram-negative bacteria (streptococci, pneumococci, mycoplasma, ureaplasma, 

chlamydia, listeria, diphtheria sticks, pertussis causative agent, hemophilic sticks, mycobacteria, 

helicobacter, toxoplasma etc.).  

A marketing analysis of presented in Ukraine macrolide drug assortment has been 

conducted. The analysis of registration of medicines has shown that the pharmaceutical market of 

Ukraine is updated annually. As of 2019, 76 preparations of the macrolide group have been registered.  

Of available in the Ukrainian market macrolides, pharmaceutical products of foreign origin prevail - 

78% (59 items), while Ukrainian producers supply only 22% (17 items). However, it should be borne 

into mind that in the pharmaceutical industry preparations with different commercial names often 

contain the same active ingredients. Imported macrolide products from 18 countries are available on 

the Ukrainian market now. India is the leader in the number of medicines - 21 drugs (25%); the second 

place is Slovenia - 8 drugs (9.5%). 

The range of antibiotics needs to be continuously renewed due to the emergence of antibiotic 

resistance of bacteria. We have analyzed the chronology of the macrolides development. It was found 

that most of these drugs were created most of these drugs were created during the 1950-1990 years. 

The last macrolide drug of the new generation (telithromycin) was created in 2001. Nevertheless, in 

Ukraine, there is not enough macrolides of new generation, and the telithromycin is not even 

registered yet. 

Pharmaceutical companies refuse to develop new antibiotics due to low economic benefits. 

Creation of fundamentally new antibiotics is expensive, whereas the period of effectiveness of their 

use is too short compared to other drugs. We have reviewed the innovative activities of the large 

pharmaceutical company GSK, which annually increases the production of antibacterial agents and 

vaccines, and ranked first in the global test of antimicrobial resistance presented at the World 

Economic Forum in Davos in January 2018. 
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