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UDC 616.995.1-053.2-07-085.284-039.78

PHARMACOECONOMIC ASPECTS OF HELMINTHIASIS TREATMENT IN PEDIATRICS
M.A. Ezhned, O.1. Zakharchuk, O.M. Horoshko, M.R. Matushchak, L.V. Kostyshyn,

I.M. Sakhatska, N.A. Fediuk, N.V. Mykhailiuk, V. L. Voloshyn

HSEE of Ukraine «Bukovinian State Medical University», Chernivtsi

The problem of parasitosis is quite pressing today, as the morbidity remains one of the
most common in the world. According to the statistics, every third inhabitant of the planet
is infected with one or another helminth, often 2-3 or even more of their species. In
Ukraine 400-600 thousand patients with helminthiasis are registered each year, which
is 53% of all infectious diseases, 80% of the identified patients are children. However,
based on sales of anthelmintic drugs, the number of infected parasites can be several
times higher.

Objective - to optimize the reduction of helminthiasis treatment cost by conducting a
pharmacoeconomic analysis of the anthelmintic drugs use.

Material and methods. In order to monitor the state of the pharmaceutical market of
antiparasitic drugs, we analyzed 83 medical records of inpatients (children aged 1 to 14
years) for worm infestations and medical records of medical institutions in Chernivtsi.
Results. According to the results of pharmacoeconomic analysis "cost minimization", it
was found that in the age category of 1-2 years while using a suspension of «Vormily
and «Zentely, there was no significant difference in the price of drugs for the treatment
course. «Angelmex» (45%), «Vormily (35%) and «Zentely (15%) are used in the age
group of 2-6 years. In the age group of 6-12 years, the choice of drug depends mostly
on the dosage form, in 20% of cases more often they choose chewable tablets, due to the
more comfortable way of use, regardless of the drugs price.

In the second stage of the research, a pharmacoeconomic analysis of the dietary
supplements use for the helminthiasis prevention was performed. The cheapest for the
treatment course was «Phytoglistocide» in the form of capsules (126,83 UAH) and
syrup (275,88 UAH), and the most expensive - «Vormil Phyto» in the form of syrup
(444,6 UAH).

Conclusions. According to the results of the conducted researches it has been established
that enterobiasis remains the most widespread in the Chernivtsi region area. Albendazole
group agents in the form of tablets and suspensions are most commonly used in these
helminthiasis treatment. The drugs of choice are «Algelmexy, «Vormily, «Zentely, the
choice of which depends on the age category.

Key words:
helminthiasis,
pharmacoeconomic
analysis, pediatrics,
anthelmintic drugs.
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®APMAKOEKOHOMIYHI ACIIEKTHU JIKYBAHHS I'EJIBMIHTO3IB Y
IEIIATPIi

M.A. Excneo, O.1. 3axapuyk, O.M. I'opouwiko, M.P. Mamywax, J1.B. Kocmuwun,
I.M. Caxauyvka, H A. @eorwk, H.B. Muxaiiiiok, B.JI. Borouiun

Ilpobnema napazumosie € documv axKmyaibHOI HA CbOZOOHIWHIU OeHb, OCKIIbKU
BANUMAEMbCSL OOHIEIO (3 HAUOLIbW NOWUPEHUX Y C8imi. 32I0H0 3 OaQHUMU CIMAMUCTUKU,
KOJICeH mpemiil JHcumels NIAHEMU 3aPadCeHuti MumM Y [HUUM 2elbMIHMOM, HEePIOKO
00HOUACHO 080MA-MPbOMa abo HABIMb OLILULON KinbKicmio iX 6udie. [IJopoky ¢ Vkpaini
peecmpyiomovces 400-600 mucsau xeopux Ha cenvminmosu, wo cmanosumv 53% eciei
ingexyiunoi 3axeoprosanocmi, 80% 6i0 uucia GUABIEHUX XEOPUX CCMAHOGIAMb OiMmiL.
Ilpome 6uxo0siuu 3 00cs2i6 NPoOOANCY AHMUSETbMIHMHUX NPenapamie, KilbKiCmb
3apadiceHux napasumamu moogice Oymu 6 OeKinvbka pasié oinviua.

Mema pobomu — onmumizayis 3MeHUIeHHs 6aAPMOCMI JIKYBAHHA 2eNbMIHMO3i6
WLISIXOM NPOBEOEHHS (PaPMAKOEKOHOMIYHO20 AHANI3Y 3ACMOCYBANHS AHMULETbMIHIHUX
npenapamis.

Mamepian i memoou. 3 memoio 30iUCHeHHsT MOHIMOPUHZY CMAHY QapmMayesmuyHozo
PUHKY NPOMUNAPA3UMAPHUX 3aC00i6 HamMu npoeedeHo ananiz 83 meouuHux xapm
cmayionaprux xeopux (Oimu gikom 6i0 1 do 14 poxie) na enucmsni iH6asii ma 1UCmKi6
JIKAPCOKUX NPUSHAYEHD JIKYBATbHUX YCcmaHo8 M. Uepnisyi.

Pesynomamu. 3a  pesyromamamu  papmMakoeKOHOMIUHO20 —AHANIZY — «MIHIMI3AYis
sUmMpam» 6CMAHOBIEHO, WO y 8IKOGIU kame2opii 1-2 poxu npu 6UKOPUCMAHHI CYCNEH3IT
«Bopminy ma «3enmeny cymmesoi pisnuyi y yini npenapamie Ha Kypc AiKy8aHHs HEMAE.
V eixositt kamezopii 2-6 pokie suxopucmosyiomocsi npenapamu «Aneenomexcy (45%),
Kuiniuna ta excniepuMenTaibHa maronoris. 2020. T.19, Ne 3 (73)
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«Bopminy (35%) ma «3enmeny (15%). V sixositi kameeopii 6-12 pokie eubip npenapamy
3anexcums 30e6inbuioeo 6io nikapcwvkoi gopmu, y 20% eunadkie uacmiwie ubupaome
HCYBANLHI MAONIEMKUY, WO NOACHIOEMbCA OibUL KOMPOPMHUM CHOCOOOM BHCUBAHHA, He
38adcarloyll Ha Yiny npenapamy.

Ha opyeomy emani 0ocnioscenb nposedeHo papmakoeKoHOMIUHUL AHANE3 3ACMOCY8AHHS
diemuyHux 006asoK 0 nNPoGinakmuxu eenominmosis. Haiioewesuum Ha Kypc Ky 8aHHs
6y8 «@imoanucmoyuo» ax y ¢opmi kancyn (126,83 epn), max i cupony (275,88 epn.), a
Hatioopodcuum — «Bopmin @imoy y hopmi cupony (444,6 epn.)

Bucnoexu. 3a pezynomamamu npogedenux 00CHiOHceHb 8CMAHOBIEHO, W0 HAUbiIbuL
PO3N0BCIO0dCEHUM Ha mepumopii obnacmi 3anuwiacmvcs ewmepodios. Haubinbute
BUKOPUCTOBYIOMbCA NPU OAHUX 2eTbMIHMO03aX 3acoou zpynu anrbbeHoazony y gopmi
mabnemok ma cycneusii. [lpenapamamu subopy € «Anzenvmexcy, «Bopminy, «3enmeny,
BUOIP AKUX 3anedcumsb i0 8IiKOB0I Kamezopii.

Knrwuesnie cnosa:
2ebMUHmMOo3bl, (hap-
MAKOIKOHOMUYECKUTL
ananuz, neouampus,
anmueebMuHmHble npe-
napameoi.

Knmangeckast u sxcriepu-
MEHTAJIbHAS TaTOJIOTHS
T.19, Ne3 (73). C.17-24.

DPAPMAKOSKOHOMMUYECKHUE ACIHHEKTbBI IEYEHUS 'EJIBMUHTO30B B
INEIUATPUN

M.A. Dxcneo, A.U. 3axapuyk, A.M. I'opowko, M.P. Mamywiax, J1.B. Kocmuwiun, .M.
Caxaukasn, H A. @eowk, H.B. Muxaiiniok, B.JI. Borowun

Ipobnema napazumosos a61s1emcst 6eCoMa AKMYAIbHOU HA Ce20OHAUHUL OeHb, NOCKOIbKO
ocmaemcst 00HOU U3 camvix pacnpocmpanennvix e mupe. Coenacho OaHHbIM CIAmucmuKi,
KagjcOwvlil. mpemuil Jcumeib NiaHenvl 3apanicer mem il UHbIM 2elbMUHMOM, HepPeoKo
00HOBPEMEHHO 08YMs-mMpeMst U 0adce OONbUUM KOTULeCMEoM Ux 8udos. Ececoono
6 VYxkpaune pecucmpupyiomcs 400-600 movicay 60IbHBLIX 2ENLMUHMO3AMY, YN0
cocmasnsiem 53% eceil ungexyuonnou 3abonesaemocmu, 80 % om uwucia GvlsAGIEHHBIX
bonbHbx cocmagasitom oemu. QOHAKO, UCX005 U3 00BLEMO8 NPOOAIC AHMULENbMUHIHBIX
npenapamos, KOIu4ecmeo 3apadcenHblx napasumamiu Modjcem Oblmb 8 HECKONbKO pa3
bonvuue.

Ileny pabomwvr — onmumuzayus yMeHbUIeHUs CMOUMOCMU JleYeHUs 2elbMUHMO308
nymem npoeedenus (papmakoIKOHOMULECKO20 AHANU3A NPUMEHEHUs. AHMUSENbMUHIHBIX
npenapamos.

Mamepuan u memoovt. C yenvio 0Ocyujecmeienus MOHUMOPUHESA COCMOSHUS
Gapmayesmuueckoeo publHKa NPOMUBONAPA3UMAPHbLIX CPEOCME HAMU NPOBEOEH AHAIU3
83 meduyunckux kapm cmayuoHapHuix 00abHLIX (Oemu 6 sozpacme om 1 200a 0o 14 1em)
HA 2IUCTNHBIE UHBA3UU U JUCHO8 TeKAPCMBEHHbIX HAZHAYEHUL J1e4eOHbIX YUPedcOeHull
2. Yepnosyol.

Pesynemameot. Ilo pesynbmamam QapmakoIKOHOMUUECKO20 AHAIU3A «MUHUMUSAYUS
3ampamy YCmanosneno, 4mo 6 603pacmuol kame2opuu 1-2 nem npu ucnoib3o8aHuu
cycnensuu «Bopmuny u «3enmenay cyujecmeeHHol paHuybl 6 yene npenapamos Ha
Kypc aevenusi nem. B eospacmnoti kamezopuu 2-6 jnem ucnonwb3viomces npenapamol
«Aneenvmercy (45%), «Bopmuny (35%) u «3enmenar (15%). B 6o3pacmmuoii kamezopuu
6-12 nem evibOp npenapama 3a6uUCUmM 6 OCHOBHOM OM JEeKAPCMBEHHOU (Qopmbl, 6
20% cnyuaes uawe svlOUparom owcesamenvhvle madiemku, 4ymo obwvsAcHAemcs Oonee
KOMGhopmHbIM cnOCcoboM ynompeonenus,, HeCMOMPsL HA YeHy npenapama.

Ha emopom smane ucciredosanuii npogeoeHo  (apmMakodIKOHOMUYECKUll  aHAIU3
npumMeHenus Ouemuyeckux 000agoK Oasi NPoPUIAKMUKU  2enbMunmosos.  Camvim
dewesblM HA Kypc Jiewenus ovll « Dumoanucmoyudy kax 6 gopme kancyi (126,83 epn),
max u 6 gopme cupona (275,88 epn.), a camvim oopozum — «Bopmun @umoy 6 gopme
cupona (444,6 epn.)

Buieoowt. 1o pesyromamam nposedentvix uccied08anull YyCmanosieno, ymo Haubonee
PACHPOCMPAHEHHbIM HA Meppumopu obaacmu ocmaemcsi SHmepobuos. bonvue éceco
UCNONL3YIOMCSE NPU OGHHBIX 2ETbMUHMO3AX CPeOCmEd epynnuvl aibOeHoasona 6 gopme
mabnemox u cycnenzuu. Ipenapamamu evibopa signsiromes «Aneenvmexcy, «Bopmuny,
«3enmeny, 6b100p KOMOPLIX 3a6UCUM OM BO3PACMHOU KAME2OPUU.

Introduction

World Health Organization, the number of patients with

The problem of parasitosis is quite relevant today, as  helminthiasis in the world is about 1.5 billion people [1-
the morbidity remains one of the most common in the  3]. The number of parasites that have being studied is
world. According to the statistics, every third inhabitant  growing every year, so currently 350 species of helminths
of the planet is infected with one or another helminth, which can cause human diseases are known, 30 of which
often 2-3 or even more of their species. According to the  are common in Ukraine [4-5].

ISSN 1727-4338  https://www.bsmu.edu.ua Kuiniyna ta excriepumMenTansia naronoris. 2020. T.19, Ne 3 (73)
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Among all parasitic diseases, about 90% are
helminthiasis. Worm infestations (helminthiasis) are
widespread mass parasitic diseases that cause helminths
to enter the human or animal body, followed by the
development of complex relationships between helminths
and the host body.

In Ukraine 400-600 thousand patients with
helminthiasis are registered each year, that constitutes
53% of all infectious diseases, 80% of the identified
patients are children [1, 6-7]. However, based on sales of
anthelmintic drugs, the number of infected parasites can
be several times higher.

The urgency of the problem is primarily due to the
high prevalence, adverse effects on the child's body,
variety of clinical manifestations, which, in its turn,
complicates the diagnosis of these diseases, lack of
immunity and prevention methods [8].

Objective

Optimization of reducing the helminthiasis treatment
cost by conducting pharmacoeconomic analysis of the
anthelmintic drugs use.

Material and methods

In order to monitor the state of the pharmaceutical
market of antiparasitic drugs, we conducted a marketing
study and analysis of the market of trade names and
dosage forms. 83 medical records of inpatients (children
aged 1 to 14 years) for worm infestations and medical
records of medical institutions in Chernivtsi were also
analyzed. Pharmacoeconomic studies by using the
method of "cost minimization" allowed to compare the
cost (in monetary terms) performance indicators.

Results and discussion

Invasion occurs in several ways: with food, water
(alimentary), with the saliva of the vector (transmissible)
and active penetration through the body (percutaneous),
which causes the parasite infestation in all organs and
tissues of the "host" [8-9].

The course of the most helminthiasis is quite long
and is characterized by the diverse clinical picture - from
asymptomatic manifestations to severe forms. Some
helminths, penetrated into the human body, in the process
of development can delay the mental and physical
development of the "host", cause allergies and suppress
immunity. Manifestations of the helminthiasis, both
general and specific, are expressed in fever, headache,
swollen lymph nodes, which can be interpreted as a
viral infection; skin rashes disguise as atopic dermatitis;

feeling of discomfort in the abdomen, morning sickness,
gnashing of teeth while sleeping and weight loss [9].

We analyzed the morbidity of helminthiasis in
children of Chernivtsi region. According to the results of
the statistical study, the children morbidity in rural areas
is 30% higher than in cities, which can be explained
by the higher degree of contamination with eggs of
helminths in the environment.

By age category, children of the age 2-7 years are
more likely to get sick due to repeated infections because
of the lack of personal hygiene skills. In children under
6 years, the helminthiasis morbidity was the highest and
constituted about 70%, at the age of 6-10 years - 18% and
at the age of 10-14 years was slightly lower, about 12%
(Fig. 1). At the same time, the morbidity by sex did not
differ significantly and was 48.2% for boys and 51.8%
for girls.

M -6 yearsold # 6-10 yearsold = 10-14 years old

Figure 1. The helminthiasis morbidity in children
depending on age

After retrospective analysis of medical records,
it was found that the most common helminthiasis
in children was diagnosed with enterobiasis (75%),
ascariasis (19%), trichocephaly (4%), the morbidity of
other parasitic diseases was just 2%. The main active
substances of synthetic anthelmintic drugs, prescribed for
these diseases treatment, are mebendazole, albenzazole,
pyrantel pamoate, levamisole and piperazine adipate.
Since enterobiosis remains the most common in the
region, the pharmacoeconomic analysis took into account
the drugs that were mainly used in these helminthiasis
in different age groups. An important step is the choice
of dosage form for different age categories, so the drugs
of choice were drugs of the albendazole group in the
form of tablets (Albela, Albendazole, Aldazole, Vormil,
Zentel) and in suspension (Zentel and Vormil) (table 1).

Table 1

The dosage of drugs of the albendazole group in different groups

Drugs Age
Trade name Dosage form 1-2 vears old 2-3years | 3-6years | 6-12years years
y years old years old old

oral
suspension

Vormil
Zentel

Sml (200 mg) 1

time per day, once

10 ml (400 mg) 1 time per day, once

Kuiniuna ta excniepuMenTaibHa maronoris. 2020. T.19, Ne 3 (73)
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Continuation Table 1

Albela - - 1 tablet (400
A;:jﬁglle tablets - - mg) once with
Angelmex _ _ repeated use after
Albendazole chewable - - 3 weeks
Vormil tablets i 1 tablet (400 mg) once with repeated use after
3 weeks

In addition to synthetic anthelmintic drugs for the
helminthiasis treatment, in order to prevent and mitigate

the course of the disease herbal supplements in the form
of capsules and syrups were also prescribed (Table 2).

Table 2
The dosage of herbal dietary supplements in the most common helminthiasis
Drugs Dosage Age
form ) : Adults and children
Trade name 3-6 years old 6-12 years old from 12 years old
. 2,5-5ml 2 times | 5-10 ml 2 times per | 10 ml 3 times per day,
Vormil Phyto per day, 20 days day, 20 days 20 days
. 5 ml 2 times per 5 ml 3 times per 10 ml 2 times per day,
Vormitel day, 14 days day, 14 days 14 days
.. 5 ml 3 times per 10 ml 2 times per 20 ml 2 times per day,
Helmizin day, 14 days day, 14 days 14 days
syru
Helminlant P 5 ml 2 times per 7,5 ml 2 times per 10 ml 2 times per day,
p day, 7 days day, 7 days 7 days
Kuchikoo from 5 ml 2 times per 5 ml 3 p times per 10 ml 2 times per day,
helmints day, 20 days day, 20 days 20 days
L 5 ml 2 times per 5 ml 3 times per day, 19
Phytoglistocide - day, 18 days days
. 1 caps. 2 imes per 1 caps. 3 times per day,
Vormil Phyto ) day, 20 days 20 days
capsules 1 caps. 2 times per | 1 caps. 3 times per day.
Phytoglistocide - day, 18 days 19 days

Pharmacoeconomic analysis by using the method
of the "cost minimization" consisted in optimizing the
reduction of the cost of drug therapy with anthelmintic
drugs under conditions of equal clinical efficacy and
included 2 stages.

At the first stage, the calculations of
pharmacoeconomic indicators of treatment, using
synthetic anthelmintic drugs, most often prescribed
by a doctor, were performed. Data on the cost of these
drugs were taken at the time of the study (August 2020)
from 6 pharmacy networks in Chernivtsi. According
to the results of pharmacoeconomic analysis "cost
minimization", it was found that in the age category of
1-2 years old while using a suspension of «Vormil» and
«Zentel», there was no significant difference in the price
of drugs for the treatment course. Thus, conducting
the statistical studies of retail chains on the sale of
anthelmintic drugs in pharmacies in Chernivtsi, was
found that the demand for «Vormil» is 10% higher than
the suspension of «Zentel», which can be explained by a
more well-known manufacturer. In the age group of 2-6

ISSN 1727-4338  https://www.bsmu.edu.ua

years, the most commonly used drugs are «Angelmex»
(Agropharm LLC, Ukraine), «Vormil» (Mili Healthcare,
Great Britain) and «Zentel» (GlaxoSmithKline, South
Africa). The demand for these drugs was 45%, 35%
and 15%, respectively, which can be explained by the
lowest price for the treatment course with «Angelmex»,
despite the fact that the price of one package is 1.45
higher than the price of «Vormily, and 1.23 times higher
than «Zentel». However, for a full treatment course,
considering the reappointment or treatment of all family
members, «Angelmex» is cheaper than the appropriate
study drugs. In the age group of 6-12 years, the demand
for the studied drugs did not differ significantly, which
can be explained by almost the same pricing policy of
one package. The choice of drug depends mainly on
the dosage form (in 20% of cases they mostly choose
chewable tablets, due to the more comfortable way of
use, regardless of the drug’s price) (table 3).
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Table 3
The calculation of costs for a course of treatment with anthelmintic drugs
The average | The cost | The cost of
The form of drug Manufacturer, cost of of the treatment
Ne Drugs . .
release country packaging, | daily dose, course,
UAH UAH UAH
tablets 400 mg blister, Kusum pharm
1. Albela No 3 LLC, Ukraine 69,30 23,10 46,20
5> | Albendazole chewabl? tablets 400 mg Temopharm LLC, 60.20 20,10 40.20
blister, Ne 3 Ukraine
. JSC "Kyiv
5. | Aldagole | Pellicle coated tablets 400 |y, L plant, 76,25 25,4 50.80
mg blister, Ne 3 .
Ukraine
chewable tablets 400 mg | Agropharm LLC,
4, Angelmex blister, No 3 Ukraine 53,65 17,90 35,80
5 chewabl§ tablets 400 mg 37,00 37,00 74,00
blister, Ne 1
Mili Healthcare,
6. | Vormil | chewable tablets 400 mg o 100,20 3340 66.80
blister, Ne 3 United Kingdom
oral suspension (200 mg /
7 5 ml), vial 10 ml, Ne 1 67,30 67,30 67,30
8. _ tablets 400 mg, Ne 1 GlaxoSmithKline, 43,50 43,50 87,00
oral suspension (400 mg / South Africa
g 10 ml), vial 10 ml, Ne 1 67,10 67,10 67,10
In the second stage of the research, a (275,88 UAH), and the most expensive — «Vormil

pharmacoeconomic analysis of the dietary supplements

Phyto» in the form of syrup (444,6 UAH) (Table 4).

use for the helminthiasis prevention was performed. The
cheapest for the treatment course was «Phytoglycocide»
in the form of capsules (126,83 UAH) and syrup

However, the use of dietary supplements is not in
demand, which can be explained by the high price of
these drugs for the treatment course.

Table 4
The calculation of the costs for a course of treatment with herbal dietary supplements
The average The cost of The cost of
The form of | Manufacturer, cost of R treatment
Ne Drugs Age . the daily
drug release country packaging, dose. UAH course,
UAH ’ UAH
3-6 7,41 148,20
syrup 200 ml, 6-12 148,20 14,80 296,40
vial Ne 1 Mili Healthcare, - ’ ’ >
1. Vormil Phyto United >12 22,20 444,60
capsules, Kingdom 6-12 522 104,40
156,70
Ne 60 >12 7,83 156,60
syrup for oral Vorwiirts 3-6 15,80 221,20
2. Vormitel use 100 ml, Pharma LLC, 6-12 157,95 23,70 331,80
vial Ne 1 Ukraine >12 31,60 442,40
EuBion 3-6 7,92 110,88
L syrup 100 ml, )
3. Helmizin ) Corporation, 6-12 52,80 10,56 147,84
vial Ne 1
Poland >12 21,12 295,68
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Continuation Table 4

ICS 3-6 28,90 202,30
. syrup 100 ml,
4. Helmiplant ] No 1 Eurofarmaco 6-12 289,00 43,36 303,52
vial Ne
SA, Moldova >12 57,80 404,60
Kuchikoo Delta Medical 3-6 10,30 206,00
syrup 150 ml, .
5. from il Ne 1 Promotions, 6-12 154,80 15,45 309,00
vial No
helmints Switzerland >12 20,60 412,00
capsules, 350 6-12 66.75 4,45 80,10
Phyto- mg, Ne30 | PECompany o, ’ 6,68 126,83
6. listocidk “Dana, Yar', 6-12 9,68 174,24
istocide -
g syrup 100 ml, Ukraine 96,30 ) )
vial Ne 1 >12 14,52 275,88

Therefore, according to the results of our analysis, the
choice of drug depends on the age category, dosage form
and manufacturer, considering that the price difference is
not significant.

Conclusions

According to the results of the conducted researches
it has been established that the most widespread in the
territory of the region remains enterobiasis. Albendazole
group agents in the form of tablets and suspensions are
most commonly used for helminthiasis treatment. The
drugs of choice are «Angelmex», « Vormily» and «Zentely,
the choice of which depends on the age category.

Prospects for the further researches

It is promising to study the effectiveness of medicinal
plants, phytodrugs and dietary supplements, both for the
prevention and enhancement of treatment of parasitic
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