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ANALYSIS OF THE MAIN DIRECTIONS OF THERAPEUTIC REGIMENS
FOR THE TREATMENT OF HELMINTHIASES OF THE DIGESTIVE
SYSTEM GIVEN IN THE NEW CLINICAL TREATMENT PROTOCOLS

The treatment of helminthiases of the digestive system is a socially significant problem that is urgent for many coun-
tries in the world, including Ukraine. Over the last 5 years, cases of enterobiosis, ascariasis and trichocephalosis have
been reported most frequently in Ukraine. Therefore, it is advisable to update and implement the latest treatment
protocols for the specified pathology.

Aim. To analyze recommendations for the treatment of helminthiasis of the digestive system, which are given in the
new clinical protocols, and identify the promising directions for saturation of the domestic pharmaceutical market with
drugs that meet the needs of patients with this pathology.

Materials and methods. The objects of the study were guidelines for the treatment of helminthiases of the digestive
system in the open access on the website of the Ministry of Health of Ukraine, scientific publications of domestic and
foreign authors and our own research. The methods of generalization, systematization of theoretical and practical ma-
terial, bibliosemantic and systematic analysis were used in the work.

Results. The study of recommendations for the treatment of enterobiosis, ascariasis, intestinal cestodes, strongyloido-
sis, nematodosis and trichocephalosis has shown that the drug of choice for the treatment of this group of diseases is al-
bendazole, which is included in each treatment protocol. Mebendazole is recommended for use in all regimens, except
for the treatment of strongyloidosis. Drugs of other pharmaceutical ingredients are recommended for administration
in rare cases. The main types of the pharmacological activity and side effects of albendazole are given.

Conclusions. The treatment regimens recommended for helminthiasis of the digestive system have been analyzed, and
the substances, based on which the development of domestic anthelmintic drugs is rational, have been determined.
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HayioHaavHull papmayesmuyHuli yHieepcumem, Yxpaina

AHaJ1i3 0OCHOBHHUX HAIIPSIMKIiB TepaneBTUYHUX CXeM JIIKyBaHHS reJIbMiHTO3iB TPaBHOI CUCTEMH,
HaBeJeHMX Y HOBUX KJIiHiYHMX NPOTOKOJIAX JIIKyBaHHSA

JlikyBaHH# reJIbMiHTO3iB TPaBHOI CUCTEMH € COLia/IbHO 3HAYYIOI0 MPO6JIEMOIO, IKA € AKTYaJbHOI AJ1s 6araTbox
KpaiH cBiTy, B TOMy 4yucai i g1 Ykpainu. Bnpososik ocTaHHiX 5 pokiB B YkpaiHi HalfyacTille peecTpyoTbCs BUNAKH
eHTepo6io3y, ackapuAo3y Ta Tpuxonedanbosy. ToMy JOLiIBHUM € OHOBJIEHHS Ta BIPOBaJKeHHs1 y BUKOPUCTAHHSA
HOBITHIX IPOTOKOJIIB JIIKyBaHHA BKa3aHOI aTOJIOTII.

MeTa po60TH. MeTo10 JaHOI pOGOTH € aHaJI3 peKOMeHAaliH 3 JIiKyBaHHS reJibMiHTO31B TPaBHOI CHCTEMHU, HABeIEHUX
y HOBUX KJIIHIYHUX IPOTOKOJIAX, Ta BU3HAYEHHS NePCHeKTUBHUX HANPSIMKIB 3 HACHYeHHs BiTYM3HAHOrO papMales-
THUYHOT'0 PUHKY JIIKAPCbKUMHU 3aC00aMH, 1110 BiZiNOBiAal0Th MoTpe6aM NnanieHTiB 3 BKa3aHOIO MATOJIOTIE0.

Marepianu Ta Mmetoau. O6’'€eKTaMU JOC/i[PKEHHsI € HACTAHOBU 3 JIIKYBaHHS IeJIbMiHTO3iB TPaBHOI CUCTEMH, 1[0 € y
BiZIKpUTOMY ZIOCTYTIi Ha caliTi MiHicTepcTBa 0XOpOHM 3/10pOB’sl YKpaiHH, Ta HayKOBI My6JriKalil BITYN3HAHUX | 3aKOPJOHHUX
aBTOpIB i B/1acHi focaipKeHHSA. Y po60Ti BUKOPUCTOBYBAIMCh METOAM y3arajJbHeHHs, CUCTeMaTH3alil TeOpeTUYHOT0
i mpakTUYHOro MaTepiasy, 6i6;1i0ceMaHTUYHOTO Ta CUCTEMHOI0 aHaIi3iB.

Pe3ysibTaTH Ta iX 06roBOopeHHA. BuBueHHs peKkoMeH/alii 3 JTiKyBaHHS eHTepo6i03y, acCKapH/[03y, KUIIKOBUX L1€CTO/L0-
3iB, CTPOHTi/N10i7,03y, HeMaTOA03y Ta TpUxollepaIb03y NOKa3aJlo, 1[0 JiKapCbKUM NpenapaToM BUGOPY AJs JiKyBaHHSA
JlaHoI rpyny 3aXBOPIOBAHb € a/Ib6EH/a30J1, AIKMH MiCTUTBCS Y KOXKHOMY IIPOTOKOJIi JIiKyBaHHSA. Me6GeH/1a30J1 peKOMeH-
JIOBaHUH 10 3aCTOCYBaHHS Yy BCiX cxeMax, OKpiM Teparmii cTpoHrinoigo3y. Jlikapcbki npenapatH iHmux ¢papmaneBTHY-
HUX {HI'pe/lieHTIB peKOMEeH/I0BaHi /|0 3aCTOCyBaHHS B MOOJUHOKUX BUNaAKax. [y anbbeHa30/y HaBeleHi 0CHOBHI
BUAM HapMaKoJIOTiYHOI aKTHBHOCTI Ta MOGIYHUX ePEKTIB.

BucHOBKHM. [IpoaHasizoBaHi JiKyBa/IbHI CXeMH, PeKOMEH/I0BaHi /i1 JIIKyBaHHA eJIbMIHTO3iB TPaBHOI CUCTEMH, Ta BCTa-
HOBJIEHI cy6cTaHLil, Ha OCHOBI IKUX P03p06Ka BITYM3HSAHUX NPOTUTeJIbMIHTHUX JIIKapCbKUX NpenapariB € payio-
HaJIbHOIO.

Katouosi cao0ea: aHanis; cxema JiKyBaHHs; KJAIHIYHUM POTOKOJI; TeJIbMiHTO3U

E. B. CemueHnko, JI. H. BuuiHesckas
HayuoHanbHbill hapmayesmuyeckuil yHugepcumem, YKkpauHa

AHa/iM3 0CHOBHBIX Hal'lpaBJIEHI/Iﬁ TepaneBTUHYE€CKHUX CXeM JICYE€HHUA reJ;IibMUHTO30B
HI/IIIIEBapHTEJILHOﬁ CUCTEMBI, IPUBEACHHbIX B HOBbIX K/IMHUYECKUX MIPOTOKOJIAX JICYEHUA

JleyeHue reJIbMUHTO30B NHUI€BAPUTEIbHON CUCTEMBI SABJISETCA COLlMAIbHO 3HAYUMOH Npo6JeMoii, KoTopas aKkTy-
aJIbHA JJIsI MHOTHUX CTPaH MHpPa, B TOM 4YHCJIe U [Jis YKpauHbl. B TeueHue nocieHUX 5 jieT B YKpauHe Yalile BCEro
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PErUCTPUPYIOTCS CJIy4au 3HTEPo6H03a, acKkapu/o3a U Tpuxonedasesa. [l03ToMy 1je/1ec006pa3HbIM ABISETCSI 0GHOB-
JIeHUe U BHEZpEeHUE B MCI0/Ib30BaHHE HOBEMIIIMX NPOTOKOJIOB JIeUeHUsI YKa3aHHOM NaTOJIOTHH.

Ilesb pa6oThl. Lle1bt0 JaHHOU pabOTHI ABJSETCA aHAJIN3 PEKOMEH/JALUH 0 JIEYEHHIO TeJIbMUHTO30B IMHIeBAPUTEb-
HOU CHUCTEeMbI, IPUBE/IEHHBIX B HOBBIX KJIMHUYECKUX IPOTOKOJIAX, U ONpe/iesieHue MepCcneKTUBHBIX HallpaBJIeHU! 110
HaCBILIIEHUIO 0T€YECTBEHHOTO $papMalneBTUUYECKOT0 PbIHKA JIeKapCTBEHHBIMH CPeICTBaMH, OTBEYAI[UMH NOTpe6-
HOCTSIM I[MALIMEHTOB C JAHHOM MaToJIOTHEeH.

Marepuasbl M MeTOABL. O6'beKTaMH HUCCIeJ0BaHUA ObIIM PeKOMEHAALNH 10 JIeYeHUIO IeJIbMUHTO30B MHUILeBapH-
TeJIbHOM CUCTEeMBI, HaX0AALKecsa B OTKPBITOM JOCTyIle Ha caiiTe MUHMCTepCTBa 3/ipaBOOXpaHeHUs YKPAUHBbI, Hay4-
Hble Ny6JMKalUY OTe4eCTBEHHbIX U 3apy6eXXHbIX aBTOPOB, COGCTBEHHbIe HCC/leloBaHUsA. B paboTe 1CNo/1b30BalNCh
MeTO/ibl 06001IeH s, CUCTEMAaTU3aL MK TEOPETUYECKOT0 U IPAaKTUYECKOr0 MaTepHasa, 616JIM0CEMaHTUYHOTO U CH-
CTEMHOT0 aHa/IM30B.

Pe3ysibTaThl M UX 06CYKAeHMe. 3yyeHre peKOMeH/Jalui 110 JIeYeHUI0 IHTEPOOH03a, acKapH/[03a, KUILEYHbIX Lie-
CTO/030B, CTPOHTHJION/]03a, HEMATO/[03a U Tpuxoledasesa MoKasaso, YTo JJeKapCTBEHHbIM IIperapaToM Belbopa A1
JleyeHUs JAaHHOU rpymniel 3a60/1eBaHUM ABJIsAeTCS aJb6eH/a30J1, KOTOPBIN yKa3aH B KaXK/OM IPOTOKOJIe JiedeHH .
Me6eH1a301 peKOMEH/I0BaH K NPUMEHEHHIO0 BO BCEX CXeMaX, KpOMe Tepaluy CTPOHTUIoN103a. JIekapcTBEHHbIE Npe-
napaThl Jpyrux ¢papManeBTHYECKUX MHIPeIMEHTOB PEKOMEH/I0BaHbI K IPUMEHEHHIO B PeJIKUX cIy4asx. [ anpbeH-
Jla30J1a IpUBe/IeHbl OCHOBHBIE BH/Ibl papMaKoJIOTHYeCKONH aKTUBHOCTH U TOGOYHBIX 3 PeKTOB.

BBIBOABI. HpoaHaﬂl/ISI/IpoBaHbI JieyeGHbIe CXeMbl, pEKOMEH/JOBaHHbIe [Jid JieYeHHUA I'€JIbMUHTO30B MU EeBAPUTE/Ib-
HOM CHUCTeMBbI, U YCTaHOBJIEHBI Cy6CTaHLU/II/I, Ha OCHOB€ KOTOPbIX paspaGOTKa OTE€4YEeCTBEHHBIX NIPOTHUBOT€JIbMHUHTHBIX

JIEKapCTBEHHBIX IIPpenapaToB ABJAETCA pauHOHaﬂbHOﬁ.

Kiwuessle c108a: aHanus; cxema JiedeHusl; KIMHAYeCKU T NPOTOKOJI; T€JIbMUHTO3bI

On April 28, 2017, the Order of the Ministry
of Health of Ukraine No. 1422 of December
29, 2016, allowing the application of international
treatment protocols in the territory of Ukraine came
into force. In particular, the Ministry of Health of
Ukraine has signed an agreement with the Finnish
medical-scientific society Duodecim Medical Pub-
lications Ltd, which specializes in comprehensive
solutions in the field of evidence-based medicine.

Guidelines for the treatment of gastrointestinal
helminthiasis are among many clinical protocols pro-
posed for the use and discussion [1-7].

The aim of this work is to analyze recommen-
dations for the treatment of helminthiasis of the
digestive system and identify the promising direc-
tions for saturation of the domestic pharmaceuti-
cal market with drugs that meet the needs of pa-
tients with this pathology.

Materials and methods

The objects of the study were guidelines for the
treatment of enterobiosis, ascaridosis, intestinal ces-
todes, strongyloidosis, nematodosis, trichocepha-
losis in the open access on the website of the Ministry
of Health of Ukraine, scientific publications of do-
mestic and foreign authors and our own research.
The methods of generalization, systematization of
theoretical and practical material, bibliosemantic
and systematic analysis were used in the work.

Results and discussion

The guidelines studied include the description
of the infectious agent, the clinical picture of the
disease, diagnostic tools, treatment recommenda-
tions and references.

Thus, the treatment regimens are mostly based
on the use of mebendazole, albendazole and iver-
mectin (Tab. 1).

As can be seen from the results (Tab. 1), each
treatment regimen contains recommendations for
the use of albendazole. Mebendazole is recommen-
ded for use in all regimens, except for the treat-
ment of strongyloidosis. Drugs of the other active
pharmaceutical ingredients are recommended for
use less often (Fig.).

Thus, albendazole is the drug of choice in the
treatment of helminthiasis of the digestive system;
it indicates the feasibility of developing domestic
anthelmintic agents on its basis. According to the
data of the PASS analysis the probability of the an-
thelminthic and antiparasitic activity of albendazole
is greater than 0.8 (Tab. 2).

The mechanism of action of albendazole is in
disorder of the metabolism of helminths. Drugs of
benzimidazole group provoke metabolic disorders
by selectively binding to B-tubulin and inhibiting
polymerization that causes cytoplasmic formation
of microtubules.

Albendazole
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Niclosamide o)

Ivermectin

Pirvine Piperazine

Pyrantel

Fig. The frequency of recommendations for active
pharmaceutical ingredients with the anthelmintic
activity in new evidence-based guidelines
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Table 1

The treatment regimens of helminthiases of the digestive system
according to the Guidelines on the basis of evidence-based medicine
(Duodecim Medical Publications, Ltd.)

Active
Pathology Pharmaceutical The treatment regimen
Ingredient

Mebendazole 100 mg twice daily for 3 days (or 500 mg once) for adults

(drug of choice) and children > 2 years

Albendazole 400 mg once or for 3 days (200 mg once for children < 2 years)
0.15-0.2 mg/kg once

lvermectin (Ivermectin as of May 22, 2019, is registered in Ukraine only in the form of

Ascaridosi ointment with indications for the treatment of inflammatory lesions caused
scaridosis

by Rosacea)
75 mg/kg (maximum - 4 g) for two consecutive days (used for the

Piperazine purpose of causing flaccid paralysis of worms in intestinal obstruction
or obstruction of the bile ducts)

To pregnant women: |Piperazine — 75 mg/kg (maximum - 4 g) for two consecutive days

piperazine or pyrantel | Pyrantel - 10 mg/kg once
7.5-10 mg/kg once

Pirvine (Pirvine (trade name) with the international non-proprietary name
pyrvinium as of 22.05.2019 is not registered in Ukraine)

Ostritsa The treatment should be always repeated every 2 weeks

(enterobiosis) 100 mg once

Mebendazole

The treatment should be always repeated every 2 weeks

Praziquantel
in Ukraine)

Albendazole 400 mg once
The treatment should be always repeated every 2 weeks
Niclosamide 2 g for adult's, 1..5 g for children weighing more than 35 kg, and 1.0 g for
. children weighing 11-34 kg
Intestinal "
cestodes 5-20 mg/kg

(As of 05/02/2020, the drugs niclosamide and praziquantel are not registered

Mebendazole 3 days

the dose for adults and children over 2 years old is 100 mg twice daily for

Nematodosis

400 mg once in adults and children over 2 years old

Albendazole 200 mg once in children under 2 years old
200 mg kg once a day for 2 days
lvermectin (Ivermectin as of May 22, 2019, is registered in Ukraine only in the form of
Strongyloidosis ointment with indications for the treatment of inflammatory lesions caused
by Rosacea)
Albendazole 400 mg twice daily for 7 days

Mebendazole

Trichocephalosis for 3 days

dosage for adults and children over 2 years old is 100 mg 2 times a day

Albendazole

400 mg once a day for 3 days (for children under 2 years the dose is 200 mg)

However, the mechanism of helminth resistance
to benzimidazoles in general and albendazole in
particular should be considered: specific changes
in amino acids of the 3-tubulin protein lead to a de-
crease in affinity for it, which significantly reduces
the pharmacological effect [8].

When developing a new drug the likely side ef-
fects of using albendazole should be also taken into
account, making every effort to minimize them.
In particular, the side effects of albendazole are given
in Tab. 3 [9, 10].

In view of the results obtained, it is advisable
to focus on the development of domestic medicines

Table 2

The pharmacological activity
of albendazole according

to the PASS analysis
Probability . .
of the activity Type of the pharmacological activity
0.847 Anthelmintic (nematodes)
0.834 Anthelmintic (general)
0.826 Antiparasitic
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Table 3

Side effects of albendazole

Common

Rare

Isolated cases

Stomach pain, fever,
nausea

Black tarry stool, bleeding gums, blood

in urine or feces, chest pain, chills, cough,
painful or difficult urination, red spots on the
skin, sore throat, ulcers or white spots on lips
or mouth, swollen glands unusual bleeding

Peeling or weakening of the skin, blurred
vision, dark urine, diarrhea, general feeling
of fatigue or weakness, headache, joint or
muscle pain, light stool, red, irritated eyes,
seizures, persistent stomach pain, vomiting,

dizziness, hair loss

or bruising, unusual fatigue or weakness,

yellow eyes or skin

for the treatment of helminths of the digestive sys-
tem on the basis of the above active pharmaceutical
ingredients since the effectiveness of their admi-
nistration is evidence-based. The most promising
substance in this case is albendazole as it is pre-
sent in each of the guidelines studied. Particular
attention should be paid to the absence of pirvine,
ivermectin and praziquantel-based drugs at the
Ukrainian pharmaceutical market. It is also advis-
able to study the prospects of combining multiple
substances in a single dosage form to potentiate
the effect.

CONCLUSIONS

1. The regimens proposed for the treatment of
helminthiasis of the digestive system in the relevant

Guidelines on evidence-based medicine (DUODECIM
Medical Publications, Ltd.) presented on the web-
site of the Ministry of Health of Ukraine, have been
analyzed.

2. It has been found that albendazole and me-
bendazole are the drugs of choice for the treat-
ment of parasitic diseases of the digestive system.
Medicines of other pharmaceutical ingredients are
recommended for use in isolated cases.

3. The mechanism of action and probable side
effects of albendazole have been described; they
should be taken into account when developing drugs
on its basis.

Conflict of interests: authors have no conflict
of interests to declare.
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