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Resume: The structure of the pharmaceutical market of antibiotics of the macrolide group in
Ukraine was analysed. The analysis of consumption on the basis of outpatient consumption of the drugs
during 4 years in Ukraine was conducted using the ATC/DDD methodology, which is of particular
interest to society in terms of health, social and economic consequences of irrational use and allows for
long-term research at different levels of consumption of the drugs. In course of study, the indicator
DDDs/1000 inhabitants/day, which gives an idea of the proportion of people receiving a certain type of
treatment, was calculated. The analysis revealed that the most consumed drug in the course of study is
azithromycin. At the end of the study period in 2013, the indicators of consumption increased by 27%
compared with 2010. The second place in terms of consumption in DDDs/1000/day is occupied by
preparations based on clarithromycin. Preparations on the basis of erythromycin were used in slightly
different dynamics: consumption decreases with time, and by 2013 this led to a decrease of 20%
compared with 2010. The same trend is observed in the consumption of spiramycin and midecamycin.
These preparations are natural macrolide antibiotics. There is a positive trend in consumption of
macrolides: increase in total consumption by 30% in 2013 compared to 2010. This trend is observed in
other countries.

Pesztome: [Ipoananuzuposana cmpykmypa (apmayesmuyecko2o pbiHKA aHMUOUOMUKOS 2PYNnbl
MCZKPOJZuaOS HA OCHOBAaHUU aM6szam0pH020 nompe@zeﬂuﬂ npenapanoe 6 medyeHue 4yeniblpex jienm no ecell
meppumopuu  Ykpaunvt ¢ nomowpio ATC/DDD-memoodonoeuu, komopas npedcmasisem o0cooOulil
unmepec o 061/(4607}’1661 C MOYKU 3peHus Meduuuﬁcmtx, COYUATIbHBIX U IKOHOMUYECKUX nocueocmeuil ux
HEPAUUOHRAIbHOCO NPUMEHREHRUA U NO360.J151€m I’lpO600H7’I’lb onumenbHble UCCAeO08AHUA HA PA3HbBIX YPOBHAX
nompebaenus npenapamos. [lpu nposedenuu uccreoosanus o6vin paccuuman noxkazamenv DDDs / 1000
orcumernetl / 0enb, KOMopbili 0aem npedcmasienue 0 00je HACENeHUsl, NOIYUAIOWAs ONpeoeneHHbll GUO
JIeHeHUA. HpoeeOeHHbzﬁ AHAIU3 NO360J1U1 YCMAHOBUNMb, YNnio Haubosee ynompe6umeﬂbﬁbm npenapamom
3a 6ecb nepuod ucciedosanus asnsemcs azumpomuyur. Ha xoney ucciredyemoeo nepuooa 6 2013 200y
nokaszamenu e2o nompeobnenus evipociu na 27% no cpasuenuro ¢ 2010 2o0om. Ha emopom mecme no
obvemam nompebnenus 6 DDDs /1000 owcumeneii/ Oenv Haxooamcsa npenapamvl HA  OCHOBE
Kiapumpomuyura. Hpenapambz HA OCHOBE SpUMpOMUYUHA UCNOIb30BAJIUCH 8 HECKOJIbKO UHOU OUHAMUKE:
nompebnenue co @pemenem cuudxcaemcs, u k 2013 200y samo npusooum x chudxcenuro na 20% no
cpasuenuio ¢ 2010 eooom. Taxas oswce menOeHyusi HabNOOAemMcss u 8 NompeoseHUU CRUPAMUYUHA U
MM()@K’CZMML;MH. Vkazanuwvie npenapamsl OMHOCAMCA K npupodeZM MaKPOﬂuaHblM AHMUOUOMUKAM.
Ommeuaemcst nON0HCUMENbHASL MEeHOeHYUs NompeOeHUs. MAaKpoaudos. yeeluueHue odwe2o obvema
nompebnenus na 30% 6 2013 200y no omnowenuto x 2010. Oma mendenyus nabarooaemcs u 8 opyeux
cmparnax.

Introduction. As a result of antibiotic-resistant infections, about 25 thousand
people die in the European Union each year. Man. According to the WHO, the losses
associated with multidrug-resistant bacterial infections in Europe account for more than $
1.5 billion. The WHO indicates that this serious danger is not only forecast for the future,
as it is already evident now in every region of the world and can affect anyone, regardless
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of age and geography of residence. In the absence of rapid and concerted action of many
parties concerned, our world is entering an era when antibiotics lose their effectiveness,
and common infections and minor injuries joined by a secondary infection that could be
treated for decades, can now again be incurable and lead to death.

One way out of this situation is tight control over the rational prescription of
antimicrobials of all groups. This should be done systematically and in all countries.

The widespread use of antimicrobial therapy, often irrational, contributes to the
incidence of adverse reactions, the growth of bacterial resistance, an increase in the
frequency and duration of hospitalization. All this contribute to increase in the cost of
treatment and require strategic control of antimicrobials prescription, i.e. the consumption
of antimicrobials in different countries in DDDs/1000 inhabitants/day.

One group of drugs that each year are increasingly being used in the clinic is
macrolide antibiotics. Now macrolides occupy a leading position in the treatment of
infectious diseases due to a number of advantages: a high antibacterial activity of
macrolides against intracellular pathogens such as chlamydia, mycoplasma and legionella;
efficacy in infectious respiratory diseases; they show mucoregulatory action, moderate
steroid-like effect as well as anti-inflammatory and immunoregulatory influence.

Objective of the study: to analyze the outpatient consumption of antibiotics of
macrolide group during 2010-2013 in Ukraine using the ATC/DDD methodology.

Results of the study. At the moment, in the pharmaceutical market of Ukraine there
are 7 INN of macrolides, on the basis of which 185 drugs under the TN taking into account
the different dosage forms and manufacturers are presented. The share of drugs of
domestic production is 25% (48 drugs).

Macrolide antibiotics have various pharmaceutical forms, that promotes ease of use:
from the tablets with various doses to suspensions and syrups, which can be administered
to infants. The most widely used drugs in the range of macrolide group are tablet and
capsule forms, amounting to 78% (144 drugs). Drugs in the form of granules for oral
suspension comprised 17% and 9 drugs (5%) in the form of suspensions for the
preparation of injection solutions.

The analysis of the outpatient consumption of the study drugs during 4 years was
conducted below using the ATC/DDD methodology with the calculation of the index of
DDD/1000 inhabitants/day. The results are shown in Table 1.

Table 1. Indicators of consumption of macrolide antibiotics

DDDs/1000 inhabitants/day

INN 2010 2011 2012 2013
Erythromycin 0.055 0.042 0.043 0.037
Spiramycin 0.118 0.109 0.103 0.091
Midecamycin 0.086 0.053 0.057 0.051
Roxithromycin 0.033 0.027 0.022 0.018
Josamycin 0.014 0.017 0.019 0.022
Clarithromycin 0.307 0.319 0.322 0.343
Azithromycin 0.559 0.679 0.793 0.963
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| Total \ 1.172 \ 1.246 \ 1.360 \ 1.525 |

The most widely used drug for the entire study period is azithromycin. Its indicators
for four years are 0.559 in 2010, 0.679 in 2011, 0.793 in 2012 and 0.963 in DDDs
/1000/day in 2013. At the end of the study period in 2013, indicators of its consumption
increased by 27% compared with 2010. Azithromycin is a broad-spectrum bacteriostatic
antibacterial. This is the first representative of a group of semisynthetic 15-membered
macrolide antibiotics which has been used in clinical practice since 1991 and is one of the
most commonly prescribed drugs in many countries of the world, including Ukraine, as
evidenced by our study. Currently, azithromycin is approved by the FDA for use in adults
and children older than 6 months for the treatment of infections caused by pathogens
susceptible to it.

The second place in terms of consumption in DDDs/1000/day is occupied by
preparations based on clarithromycin. These indicators have also positive dynamics: 0.307
in 2010; 0.319 in 2011; 0.322 in 2012 and 0.343 DDDs/1000/day in 2013. Clarithromycin
shows in vitro and in vivo activity against many gram-positive and gram-negative bacteria,
the most active in comparison with other macrolides in affecting Helicobacter pylory, it is
more active in comparison with other antibacterial agents and directly affects the
intracellular forms of the pathogen, so it is widely used in gastroenterology. Unlike other
macrolides, clarithromycin is highly active against atypical mycobacteria (M. avium, M.
leprae) and exceeds the antimicrobial activity of azithromycin in vitro by 4 times, which is
of value in the treatment of opportunistic infections in immunodeficiency patients. These
pharmacological properties of clarithromycin ensure its high consumption.

Preparations on the basis of erythromycin were used in slightly different dynamics:
consumption decreases with time, and by 2013 this led to a decrease of 20% compared
with 2010.

The same trend is observed in the consumption of spiramycin and midecamycin.
These preparations are natural macrolide antibiotics. Erythromycin is the first macrolide
antibiotic, it was obtained in 1952 and is still widely used in clinical practice. However, its
applicability is limited due to the high frequency of relatively light, but unpleasant side
effects: low bioavailability, inconvenience of administration 4 times a day, low activity
against Haemophilus influenzae.

The study found that in 2010 the total macrolides consumed amounted to 1.172
DDDs /1000/day, in 2011 — 1.246, in 2012 — 1.360 and in 2013 — 1.525 DDDs /1000/day.
There is a positive trend in consumption of macrolides: increase in total consumption by
30% in 2013 compared to 2010. This trend is observed in other countries.

In recent decades, macrolide usage worldwide has increased significantly. The
increase in the use of antimicrobials of this class in 14 European countries from 1997 to
2003 averaged to 30-60% (S. Coenen et al., 2006).

Widespread use of macrolides caused significant increase of resistance to them. The
frequency of the formation of resistant strains of the main pathogens varies widely in
different countries around the world. For example, in the Asian countries it is 60%,
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reaching in some regions 89% (J.H. Song et al., 2004). In the U.S., the prevalence of
resistant strains ranges from 30 to 50% (D. Farrell et al., 2007). In Europe, this figure does
not exceed 36% (EARSS, 2007); in Russia it is registered at the level of 6-10% (R.S.
Kozlov and co-authors, 2006). Some authors believe that the tendency to increase the
number of microorganisms resistant to antimicrobials action acquires the features of a
hidden pandemic of macrolide-resistant S. pneumoniae (KP Klugman et. al., 2005). In
particular, in the U.S. an increase in the use of macrolides by 60% over 4 years (1995 and
1999) led to an increase in the prevalence of resistant S. pneumoniae by more than 2 times.

Unfortunately, information about resistance to macrolide antibiotics in Ukraine is
virtually absent. In this regard, we must rely solely on indices and experience of other
countries, and monitor the rational consumption of macrolide antibiotics to prevent the
development of microbial resistance to this group of drugs.

Conclusions. The analysis of outpatient consumption of antimicrobials of the
macrolide group showed that during the study period the consumption of new drugs such
as azithromycin and josamycin increases and the consumption of early drugs of the
macrolide group, that is erythromycin and spiramycin, decreases. In the future, we plan to
conduct a comparative analysis of the consumption of drugs of the macrolide group in
monetary terms and in terms of consumption with the level of respiratory diseases.
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