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Analysis of the domestic pharmaceutical market of anthelmintic
medicines

The problem of helminthiases is particularly relevant not only in veterinary medicine, but also in medical practice
of mankind. Today, the spread of parasitic diseases concerns any country in the world, including countries with high
living standards. The greatest danger is the fact that the vast majority of cases of the digestive system helminthiases
is in children of the preschool and early school age. In all age groups of patients there is also a significant deterioration
of the immune system and development of autoimmune diseases as a consequence of the disease.

Aim. To analyze the range of anthelmintic medicines presented at the pharmaceutical market of Ukraine.

Materials and methods. Distribution of anthelmintic medicines by their origin and dosage forms, as well as by
price offers was studied at the level of the industrial area of Kharkiv and the Kharkiv region. The data processing was
performed using the methods of economic and statistical analysis, and the results were processed using computer
programs.

Results and discussion. The domestic market of anthelmintic medicines offers 19 medicines on the basis of
praziquantel, mebendazole, albendazole, piperazine, pyrantel, levamisole and one medicine in the form of a herbal
tea — tansy flowers. Medicines of the Ukrainian production are only 36.8 %, while the most (63.2 %) of medicinal
products comes from manufacturers of the UK, France and India. Anthelmintic medicines are presented in 3 dosage
forms, among them coated tablets dominate. The analysis of price offers on the example of those that are available in
Kharkiv and the Kharkiv region, taking into account the offers of internet pharmacies, showed their significant variation
(from 2 to 1248). Among the medicines with albendazole as the active ingredient the greatest difference of price offers
is typical for vormil in the form of coated tablets.

Conclusions. It has been found that the existing range of anthelmintic medicines requires development and
implementation of new domestic products in the industrial production. A particular attention should be paid to develop-
ment of products based on the medicinal plant raw material.
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AHani3 BiT4M3HAHoOro chapmaueBTUYHOIO PUHKY NPOTUTeNIbMIHTHUX
nikapcbKux npenaparis

Mpobnema ypaxkeHHs renbMiHTO3aMn € OCOBMNMBO akTyarbHOK He TifbKU Y BETEPUHAPHIA MeauumvHi, ane iy me-
ONYHIN NpakTuui noacTea. Po3noBclogXeHiCTb Napa3ntapHnx XBopob CTOCYETLCS KOXHOI KpaiHu CBITY, 30Kkpema KpaiH
3 BUCOKMM PiBHEM XUTTS. HanbinbLy HeGe3neky cTaHOBUTL TOM (hakT, Lo nepeBakHa GinbLUicTb BUNAAKiB 3aXBOPHO-
BaHHS Ha reribMiHTO31 CUCTEMW TPaBMEHHS BiAHOCUTLCS A0 AiTel AOLWKINbHOro Ta MOMOALLIOrO LWKINBHOO BiKy. Takox
y BCIX BIKOBUX rpyn NauieHTiB BigMIYAETbCS 3HAYHE MOTiPLUEHHS CTaHy iIMyHHOI CUCTEMU, @ TaKoX PO3BUTOK ayTOIMYyH-
HUX 3aXBOPIOBAHb SIK HACMiOOK NepeHeceHoi XBOpoou.

MeTta po60Tu — aHani3 acopTMMEHTY NPOTUrenbMIHTHUX MiKapCbKnX Npenaparis, NpeacTaBneHnx Ha dapmaves-
TUYHOMY PUHKY YKpaiHu.

Marepianu Ta metoau. [Jocnigxysanv po3nogin NpoTUrenbMiHTHUX MiKapCbknx npenapaTiB 3a NOXOMKEHHSM Ta
nikapcbkuMn popMamMu, a Takox 3a LiHOBMMM NPOMO3uLISMW Ha OCTaHHI Ha PiBHI NPOMKUCIIOBOrO perioHy Xapkosa Ta
XapkiBcbkoi obnacTti. O6pobKy AaHMX MPOBOAUNN 3 BUKOPUCTAHHSIM METOAIB EKOHOMIKO-CTaTUCTUYHOTO aHaniady 3 06-
po6KOIo pesynbTaTiB 3a 4OMNOMOIo KOMM' IOTEPHMX Nporpam.

Pe3ynsTaTy Ta iX 06roBopeHHsA. BiT4M3HAHMI PUHOK NPOTUIenbMIHTHUX NiKapCbKMX NpenapariB npeacTaBneHnin
19 nikapcbkvMK NpenapataMu Ha OCHOBI Npa3ukBaHTeny, MmebeHagasony, anbbexngasony, ninepasuHy, nipaHTeny, nesa-
Mi3ony i ogHUM npenapatom y copmi iTovato — KBiTkKaMu NKMO. BiTumaHsaHi npenapatu cknagatotb nuwe 36,8 %,
Toai Sk BinbLuicTb (63,2 %) nikapcbkux NpenapaTiB HaaxoauTb Bif BUPOGHKMKIB 3 Benukoi bpuTaHii, ®paHuii Ta IHAaii.
MpoTurenbMiHTHI Nikapcbki NpenapaTtn npeacTaeBneHi y 3-x Nikapcbkux oopmax, cepen sikux OOMIHYTb TabneTku,
BKPUTi 060MOHKOK. AHani3 LiHOBUX NPOMNO3uLi Ha Npuknagi Tux, Wo € AOCTYNHMMU Y XapKoBi Ta XapKiBCbkivi obnacTi,
BpPaxoBYHOUM MPOMO3uLii iIHTEpHET-anTeK, Nokasas 3Ha4YHWM X po3bir (Big 2 Ao 1248). Cepen nikapcbkux npenaparis,
[i04OK0 PEYOBUHO SKUX € anbbeHaasorn, HavBuLwa PisHULS LHOBMX MPOMO3MLiA XxapakTepHa Ans BopMiny y dopmi
TabrneTok, BKpUTUX OBOMOHKOL.

BucHoBKkUW. BcTaHOBNEHO, L0 iCHYOYMIN aCOPTUMEHT NPOTUrENIbMIHTHMX NiKapCcbknx 3acobiB noTpebye po3pobku
Ta BNPOBaXXEHHS Y MPOMMCIOBE BUPOOHMLITBO HOBUX BiTYM3HAHMX NpenapatiB. OcobnuBy yBary AoOLUiNbHO NPUAINATA
po3po6Li npenapaTiB Ha OCHOBI iKapCbKOi POCITMHHOI CUPOBUHM.

Knrodoei cnoea: chapmayesmuydHuli puHOK; OCHIOKEHHST PUHKY; NliKapChbKi npenapamu; 2e/bMiHmo3u



ISSN 2415-8844 (Online)

VISNIK FARMACII 1 (89) 2017 ISSN 1562-7241 (Print)

57

E. B. Tonouyko, J1. . BuwHeBckas

AHanu3 ote4yecTBEHHOro hapMaLeBTMYECKOrO pbIHKa NPOTUBOreNIbMUHTHbIX
neKapcTBeHHbIX NpenapaToB

Mpobrnema nopaxeHns renbMMHTO3aMu ABNAETCS 0COOEHHO akTyanbHOW He TOMbKO B BETEPUHAPHON MeauunHe,
HO U B MeAULMHCKOM NpakTUKe YyenoBevecTBa. Ha cerogHsawHMA AeHb pacnpocTpaHeHne napasuTapHbix 6onesHen
KacaeTcs Kaxaow CTpaHbl MMpPa, B T. Y. CTPaH C BbICOKMM YPOBHEM XMU3HW. HanbonbLuytlo onacHOCTb npeactaBnsieT
TOT hakT, YTo NogdasnstoLiee 6ONbLUMHCTBO cnyyaes 3abofieBaHWs renbMUHTO3aMU MULLEBAPUTENBHON CUCTEMbI OT-
HOCUTCA K AEeTAM AOLIKOMbHOMO U MNaLLEero LLUKONbHOro Bo3pacTa. Takke BO BCeX BO3PACTHbIX rpymnnax nauMeHToB
OTMEYaeTCs 3Ha4YMTENbHOE yXyALleHne COCTOSHUS MMMYHHON CUCTEMbBI, a Takke pasBuTUE ayTOMMMYHHbIX 3abone-
BaHWUN Kak crie4cTBMEe nepeHeceHHon 6onesHu.

Llenb paboTbl — aHann3 accopTMeHTa NPOTUBOrENbMUHTHbLIX NleKapCTBEHHbLIX NpenapaToB, NpeAcTaBneHHbIX
Ha bapMaLeBTU4ECKOM PblHKE YKpauHbl.

Matepuanbl n metoabl. Viccnegosanu pacnpefeneHne npoTYBOreflbMUHTHBIX eKapCTBEHHbIX NpenapaToB Mo
NMPOVCXOXAEHUIO U NeKapCTBEHHbIM hopmMaM, a TakkKe Mo LeHOBbIM MPEANOoXEeHNAM Ha NOCMefHNe Ha ypoBHE Mpo-
MbILLIMEHHOrO permoHa XapbkoBa 1 XapbkoBckor obrnactn. O6paboTky AaHHbIX NPOBOAWMAM C UCMONIb30BaHNEM METO-
0B 9KOHOMMKO-CTaTUCTUYECKOro aHanmaa ¢ 06paboTKkol pesynsTaTtoB C MOMOLLBI KOMMBbIOTEPHBIX NPOrpaMm.

Pe3ynkTaTtbl n ux obcyxaeHune. OTeqecTBEHHbIN PbIHOK MPOTUBOrENbMUHTHBIX NEKapCTBEHHbIX NpenapaToB npea-
cTaBneH 19 nekapcTBeHHbIMM NMpenapaTtaMu Ha OCHOBe npasukBaHTena, MebeHpasona, ansbeHgasona, nunepasmHa,
nupaHTena, neesam13ona n ogHUM npenapatoMm B hopme dmTodas — useTkamu nkmbl. OTedecTBeHHble Npenaparbl
cocTaBnsaT nuwb 36,8 %, Toraa kak 6onbWMHCTBO (63,2 %) nekapCTBEHHbIX NpenapaTtoB NocTynaeT OT NPOW3BO-
avtenen n3 Benvkobputanuu, ®paHuum n MHamu. MNMpoTmBOrensMMHTHBIE NeKapCTBEHHbIE NpenapaTbl NnpeacTasrne-
Hbl B 3-X NleKapCTBEHHbIX hopmax, cpean KOTOpbIX AOMUHMPYIOT TabneTku, NokpbITble 060N04KON. AHanNn3 LIeHOBbIX
NPEANOXEHNA Ha NpYMepe Tex, KOTopble AOCTYMNHbI B XapbKoBe M XapbKOBCKOW 00NacTu, yuutbiBas NpeanoxeHus
WHTEPHET-anTeK, Nokasarn ux 3Ha4uTenbHbI pasber (o1 2 go 1248). Cpeaun nekapcTBEHHbIX NMpenapaToB, AENCTBYHO-
LLMM BELLECTBOM KOTOPbIX SBNAETCA anbbenaason, camas BbICOKas pasHuLA LLeHOBbIX MPeasIoKeHU xapakTepHa Ans

BOpMMIia B oopme TabneTok, NOKPbITbIX 060MOYKOMN.

BbiBOAbI. YCTaHOBMNEHO, YTO CYLUECTBYHIOLLMIN aCCOPTUMEHT NPOTUBOTENbMUHTHBIX NTEKapCTBEHHbIX NpenapaToB
TpebyeT pa3paboTku N BHEAPEHUS B MPOMbILLNIEHHOE NPOM3BOACTBO HOBLIX OTEYECTBEHHbIX npenapatos. Ocoboe
BHMMaHuWe LenecoobpasHo yaenvTb pa3paboTke npenapaToB Ha OCHOBE NeKapCTBEHHOrO PaCTUTENBHOIO ChIpbSl.

Knroqesble cnosa: thapmayesmuyeckuli pbIHOK; uccrie0o8aHue pbiHKa; NIeKapCmeeHHbIe rpernapambl; 2elbMUHMO3b|

According to statistics of the World Health Organi-
zation from 16 to 50 million people die annually because
of infectious and parasitic diseases. By the prevalence
helminth infestations take the second place after tuber-
culosis. Out of 150 of the world’s species of helminths
approximately 30 of them can be found in Ukraine (en-
terobiosis is about 75 %, ascariasis — 20 %) [1, 2].

The results of the current studies of the problem stated
have shown that the presence of this group of diseases is
closely associated with the body’s immunological reac-
tions. Thus, the study of the epidemiological picture and a
number of animal studies indicate association of helminthi-
ases with autoimmune disorders, including inflammatory
diseases of the gastrointestinal tract, diabetes, etc. [3, 4].

Currently, the study of the patient’s immune system
status helps to assess not only the general state of health
and identify potential complications of the disease oc-
currence, but also determine the pathogen. A specific in-
dicator of helminths is a sharp increase in antibodies of
IgE class and eosinophils [5, 6, 7].

The domestic pharmaceutical market of anthelmintic
medicines is represented with derivatives of praziquantel,
mebendazole, albendazole, piperazine, pyrantel, levami-
sole, and one herbal medicine — tansy flowers [8, 9].

The aim of our study is to analyze the domestic phar-
maceutical market of anthelmintic medicines by their ori-
gin at the place of production, dosage forms, in which they
enter the market and price offers on medicines at pharma-
cies on the example of Kharkiv and the Kharkiv region.

Materials and Methods

The range of anthelmintic medicines was studied by
the origin and dosage forms. The study of price offers
was conducted based on the data given on the site http://
medbrowse.com.ua/ for Kharkiv and the Kharkiv region,
including price offers of internet-pharmacies with the
delivery service from the other regions of Ukraine (as
of January, 18, 2017).

The data processing was performed using the methods
of economic and statistical analysis, and the results were
processed using computer programs [10, 11].

Results and Discussion

The analysis of the existing range of anthelmintic
medicines (Fig. 1) by their origin (Tab. 1, 2) showed that
most of them were produced abroad. The study of dosage
forms (Fig. 2) demonstrated that medicines in the form
of tablets prevailed.

Price offers for decaris (Tab. 3) dominated. The results
of the further analysis of price offers obtained for medi-
cines based on albendazole are given in Tab. 4, Fig. 3.

According to the ATC-classification anthelmintic me-
dicines are divided into products used in trematodosis
(P02B) and products used in nematodosis (P02C) (Fig. 1).

According to the compendium the group of anthel-
minthic medicines includes 19 names (Tab. 1).

It was found that among the available anthelmintic
medicines those of foreign origin (63.2 %) dominated,
while the Ukrainian manufacturers offered fewer medi-
cines (36.8 %).
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Anthelmintic medicines (P02)

A 4

h 4

Products used in trematodosis (P02B)

Products used in nematodosis (P02C)

Quinoline derivatives and related
compounds (P02B A)

Benzimidazole derivatives (P02C A)

Distribution of medicines by the countries-produc-

ers 1s shown in Tab. 2.

As seen from the results obtained, medicines from
the UK (25.0 %), France and India (each for 16.5 %)

are on the top of the list.

Piperazine and its derivatives (P02C B)

Tetrahydropyrimidine derivatives (P02C C)

Imidazothiazole derivatives (PO2C E) [«

Other antinematodes (P02C X)

Fig. 1. The ATC-classification of anthelmintic medicines

Dosage forms of anthelmintic medicines at the do-
mestic pharmaceutical market are presented in Fig. 2.
The results show that coated tablets (60.90 %) and oral
suspensions (34.80 %) prevail, while the share of medi-
cines in the form of herbal tea is insignificant (4.30 %).

Table 1

Anthelmintic medicines*

. ACt'Ye ATC Trade name Manufacturer (country) Dosage form
ingredient
Products used in trematodosis
Praziquantel | P02B A01 | Biltricide® | Bayer Pharma (Germany) | Coated tablets
Products used in nematodosis
Vermox Gedeon Richter (Romania) Coated tablets
Mebendazole| P028 AO1 Vermox® Janssen - Silah SpA (Italy) Coated tablets
Albela Kusum Pharm (Ukraine) Coated tablets
Aldazol Kyiv Vitamin Factory (Ukraine) Coated tablets
Albendazole | P02B AO3 Zentel™ GlaxoSmithKline (France) Coated tablets, suspension
Zente|™ GlaxoSmithKline (Export) (the UK) Coated tablets, suspension
Albenzole M. Biotech Ltd.(the UK) Coated tablets
Vormil Mili Healthcare (the UK) Coated tablets, suspension
Piperazine P02C BO1 Plpergzalpneitigépate- PrAT Darnitsya (Ukraine) Coated tablets, suspension
Helmintox Lab. Innotech International (France) Coated tablets, suspension
Pyrantel Kusum Pharm (Ukraine) Suspension
Pyrantel PO2C CO1 Pyrantel PoIfarrT\a Medana Pharma S. A. (Polfand) Suspens?on
Pyrantel suspension Kusum Healthcare (India) Suspension
Pyrantel tablets Kusum Healthcare (India) Coated tablets
Pyrantel-VISHPHA | LLC"DCT"Pharmaceutical Factory (Ukraine) Suspension
Decaris Gedeon Richter (Hungary) Coated tablets
Levamisole PO2C EO1 Levamizol-Zdorovia “Zdorovia”Ltd. Pharmaceutlcal Coated tablets
company (Ukraine)
Other P02C X10** Tansy flowers PrAT Liktravy (Ukraine) Herbal tea

*Notes: the given list of medicines was made based on the compendium. Biologically active and dietary supplements were not included
in the list of the medicines studied.
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Table 2

Distribution of anthelmintic medicines of foreign
production by the countries-producers

Table 3

Price offers for anthelmintic medicines which are
available in Kharkiv and the Kharkiv region

Country-producer The share at.the domestic
pharmaceutical market, %
The United Kingdom 25.0
France 16.5
India 16.5
Germany 84
Romania 8.4
Italy 8.4
Poland 8.4
Hungary 8.4
Total 100.0
4.30 %

[® Coated tablets

60.90 %

B Herbal tea

Fig. 2. Distribution of anthelmintic medicines by dosage forms

m Suspension

Since the offers for domestic and foreign medicines
usually come from several distributors, it is reasonable
to study the relevant price offers as the price of an offer
significantly affects the availability of therapy for patients.

The general number of price offers for anthelmintic
medicines as of January 18, 2017, is given in Tab. 3.

As seen from Tab. 3, the largest number of offers is
for such anthelmintic medicines as decaris (1248), hel-
mintox (699) and aldazol (653). The least number of price
offers is for biltricide (6) and pyrantel tablets (2).

The results of the comparative analysis of price of-
fers for medicines based on albendazole derivatives are
listed in Tab. 4.

Fig. 3 shows that the greatest difference of maxi-
mum and minimal price offers is typical for vormil tab-
lets (23.38) and zentel suspension (20.66). The smallest
difference of price offers is for albela No.1 (2.33).

Name The number of offers
Dekaris 1248
Helmintox 699
Aldazol 653
Albela 479
Vormil 433
Pyrantel 381
Zentel ™ (GlaxoSmithKline) 368
Vermox® (Janssen - Silah) 356
Levamisole-Health 354
Pyrantel-VISHPHA 323
Vermox (Gedeon Richter) 257
Albenzol 217
Tansy flowers 52
Pyrantel Polfarma 30
Piperazine adipate-Darnitsya 26
Zentel ™ (GlaxoSmithKlineExport) 22
Pyrantel suspension 16
Biltricide © 6
Pyrantel tablets 2
Table 4

The results of the comparative analysis of price offers
for medicines based on albendazole

Price offer, UAH
Name and -
dosage form | min max | Average Difference
(x) (x=x)
Albela,No.1 | 11.57 13.90 11.97 -32.09
Albela,No.3 | 32.49 41.70 37.04 -7.02
Aldazol 42.31 56.82 47.88 +3.82
Vormil, tabl. | 68.30 91.68 74.25 +30.19
Vormil, susp. | 47.30 63.63 54.86 +10.80
Zentel, tabl. | 28.40 37.90 33.91 -10.15
Zentel, susp. | 41.91 62.57 47.34 +3.28
X, =43.89

Albela, N. 1 Aldazol

Albela, N. 3

{8 Maximum price

Vormil, tabl. Vormil, susp. Zentel, tabl. Zentel, susp.

[ Minimal price

Fig. 3. The minimal and maximum price offers for anthelmintic medicines based on albendazole
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CONCLUSIONS

The domestic market of anthelmintic medicines has been
analyzed. It has been found that medicines of foreign produc-
tion prevail. Among the suppliers from abroad manufactu-
rers from the UK, India and France dominate. At the domestic
pharmaceutical market anthelmintic medicines are presented in
3 dosage forms, among them coated tablets dominate.

The number of price offers that are available in Khar-
kiv and the Kharkiv region taking into account the of-
fers of internet pharmacies has been studied. It has been

is for decaris (1248), while the minimal quantity — for
pyrantel tablets (2).

The analysis of price offers for anthelminthic medi-
cines based on albendazole has been conducted. Accor-
ding to the results it has been found that the greatest dif-
ference of price offers is typical for vormil in the form
of coated tablets (23.38) and zentel in the form of a sus-
pension (20.66). The smallest difference of price offers
is for albela No.1 (2.33).
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