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Malaria is a major concern for international health authorities and potentially life-
threatening disease because of millions of people suffer every year in the world due
to a parasite of the Plasmodium genus transmitted by an infective female Anopheles
mosquito vector. Due to the complexity of the parasite biology and genetics, there is
currently no vaccine. Individuals with malaria may present with fever and a wide range
of symptoms. The second half of the 20th century saw the emergence of strains of malaria
parasites (mainly Pfalciparum) resistant to chloroquine, which was the most commonly
used drug for treatment of the disease. While resistance spread geographically, it also
evolved chemically including to other antimalarial drugs like quinine, sulfadoxine,
pyremethamine, and proguanil.

The aim of research. To describe modern aspects of etiology and epidemiology of
malaria, caused by different species of parasite; and to highlight clinical peculiarities
with analysis of the best evidence based recommendations of its chemotherapy.

Methods. We had used scientific paper searching in Scopus, Cochrane databases, and
NCBI library (Pubmed) by key words as “malignant tertian malaria treatment”, “benign
tertian malaria”, benign quartana malaria”, “malaria and pregnancy”, “resistance to
antimalarials”.

Results. Nowadays there are six known genetically different species of Plasmodium
caused malaria disease in human worldwide. This vector-borne infection may transmit
via mosquito, blood products, a liver transplantation and through placenta from pregnant
to fetus. If suspected any malaria type, promptly therapy should be suggest accounted
travel anamnesis and WHO as well as national recommendations. Therapy contained
arthemisin in combination with lumefantrine or mefloquine is better and more effective
than monotherapy. In case of P.ovale and P.vivax primaquine phosphate is essential to
preclude recrudescences.

Conclusions. Ukraine is the eastern European country with annual morbidity because
of exotic cases connected with travels and employment. In case of fever, chills, sweats,
hepatosplenomegaly patient should be tested for parasite presence by methods of
parasitoscopy of thick drop and thin smear of blood. Chemoprophylaxis within all
duration in endemic country by available antimalarial should be obligatory before
planning to subtropical and tropical regions.

Knwuosi chosa:
JUKYBAHHS, NAA3MOOT,
peyuous, msdicka ma-
AApis.
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CYYACHI NIAXOIU A0 JIKYBAHHSA PI3HUX BUJIIB MAJSAPII 3
YPAXYBAHHSIM 3ACAJI TOKA30BOI IH®EKTOJIOIT

A.C. Cuoopuyk, B.J]. Mockaniok

Mansapis eukiukae 6eauxe 3aHENOKOEHHA MINCHAPOOHUX [HCMANHYILL OXOPOHU 300P08 5
ma € NOmeHyitiHo Hebe3neuHow OJis HCUMMs X60poOOI MINbUOHIE t0oell, AKi UWOopPOKY
cmpasicoaroms 'y ceimi uepe3 ybo2o 30YOHUKA — Napasuma pooy naasmooiis, AKi
nepeoaromuvcs camkoio Kkomapa pooy Anopheles. Yepes cxknaduy 6ionocito i eenemuxy
napasuma, Ha OaHull Yac 6akyuHu He ICHYe. X6opi Ha MAuApilo MOdNCYmMb Mamu
JUXOMAHKY MA WUPOKUU CNeKmp CUMnmomia. Y opyeit honosuni XX cmonimmsi 3 a6unucs
wmamu napasumis manapii (nepesasicno P. falciparum), axi € cmiiki 0o X10poxiny,
Wo Hauyacmiwe BUKOPUCMOBYECA O0A JNIKYBAHHA 3axeopioeants. Pesucmenmmuicmo
ROWUPUNAcs 2e02pa@iuio, 0OHAK GOHA MAKOIC «E€BONIOYIOHYBANA XIMIUHOY, OXONUBUU
iHWi npomumanapitiHi npenapamu, maxi AK XiHiH, CYIb(DA0OKCUH, NipeMemamin ma
npocyamii.

Mema oocnioxncennsa. Ilpoananizysamu cyyacui acnekmu xXimiomepanii Manapii 3 02110y
Ha mun niazmoois, 1020 2eocpaiunull Ho30apean, 8iKO8i ma 2eHOepHi 0coOIUBOCM,
KIIHIYHUU  nepebie ma J1aOOpamopHi NOKA3HUKU 3 VPAXYBAHHAM MIHCHAPOOHUX
peKomenoayitl 8 yXeaneHHi NPABUTbHUX KIATHIYHUX PiUleHb.

Mamepian i memoou. [Ipogedeno oenad peresaHMHUx HAYKOsUX nyorikayii 6a3 0anux
Scopus, Cochrane ma 6ioniomexu NCBI (Pubmed) 3a makumu KI0OYo8UMU CLOBAMU.
«IKVBAHHA 3N0SKICHOI MPEemunHHoi Manapii», «000pOAKiCHA MpemuHHa Manapiny,
000pOAKICHA YOMUPUOECHHA MATADIAY.

Kutiniuna Ta excriepumenTainpHa naromnoris. 2020. T.19, Ne 3 (73)
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Pesynomamu. Ha cvoeoOHiwHill OeHb Yy c8imi 6I00MO WiCMb 2eHEMUYHO PI3HUX
6U0I8 NAA3MOOIs, SKI 30AMHI CAPUYUHUMU X60pody 6 modunu. Lln mpancmicuena
inghexyiss modce nepedasamucs uepes YKyC Komapa, uepes npenapamu iH@ikoeanoi
KpO8i, MpaHChIaHmayilo NeyiHKu ma wepe3 niayeHmy 6i0 6acimuoi 00 niody ma
HOBOHAPOOIICEH020. AKuo nido3proemuvcsi OyOb-sKUll mMun MAApii, C1i0 He2auHo
3anponoxyeamu mepanito 3 ypaxy8anHsM anamHezy nooopodicell, pekomenoayit BOO3
ma HayloHanvHux pekomenoayiu. Tepanis, wo micmume apmemizun y KOMOIHayii 3
omedanmpunom abo mMepioxiHom € Kpawjoio ma eekmusHiuion 3a MoHomepaniio. ¥
eunaoky manapii, cnpuyunenoi P. ovale ma Pvivax npusnauenns npumaxiny gpocgpamy €
HEOOXIOHUM, OCKIIbKU 3ano0ieae UMOGIPHOCII peyuousis.

Bucnosku. Vkpaina € cXiOHOEBPONELCHKOW KPAiHOW 3 UWOPIYHOK 3AXE0PIOSAHICIIO
uepes 3a6i3Hi GUNAOKU, NOG'A3aMI 3 NOIZ0KAMU Ma npayesiawmyeansm. Y pasi
JUXOMAHKU, O3HOOY, NOMY, 2enamocnieHome2anii nayienm nosuren 6ymu nepesipeHuil
HAa HASABHICMb NApaA3umie Memooamu MIiKpOCKONii moscmoi Kpanii ma moHKO20 Ma3Kd
Kpogi. Ximinpoginakmuka OOCMynHUMU AHMUMATAPIUHUMU NPENaApamam. NOGUHHA
bymu 0008 513K06010 neped NAAHYSAHHAM GI3UNY, YAPOOOBIIC YCb020 Nepiody nepedysanHs
6 eHOeMIuHill KpaiHi ma Micsyb NiCis NOBEPHEHHs 13 CYOMPONIYHUX Ma MPONIYHUX
pecionis.

COBPEMEHHBIE NIOJAXO/IbI K TEYHEHUIO PA3JINYHBIX BUAOB MAJIAPUHU C
YYETOM OCHOB JIOKA3ATEJBHON UHO®EKTOJIOTUH

A.C. Cuoopuyx, B.J1. Mockanwk

Manapus  evizvieaem — Oonvuioe  OECHOKOUCMBO — MENCOYHAPOOHUBIX — UHCTNAHYULL
30paBoOXpanenuss U  A6IAEMCs NOMEHYUAIbHO ONACHOU Ol JICUSHU  OONEe3HbIO
MUNLTUOHOB TI00€eU, KOMOPble edcec00H0 Cmpaddaiom 8 mMupe u3-3a 3mo2o 8030youmers
- napazuma pooa niazmooues, Komopbvie nepedaiomcs camrou komapa pooa Anopheles.
H3-3a crooicnoil buonozuu u 2eHemuKku napasumad, Ha OAHHOE 6PeMs 6AKYUHbL He
cywecmeyem. bonvhvle manapuei Mo2ym umemv JAuXopaoKy U UWUPOKULL CHEeKmp
cumnmomos. Bo emopoil nonosune XX 6exa nosasuiucy wmammvl napasumos Maispuu
(6 bonvuwuncmse Pfalciparum), komopwie S61510Mcst CMOUKUMU K XAOPOXUHY, YMO Yauye
6ce20 UCnonv3yemcsi Onsl Aeuenus 3abonesanus. Pesucmenmuocms pacnpocmpanuiace
2eozpaghuiecku, HO OHA MAKJCEe «IBONOYUOHUPOBANA XUMUUECKUY, OX6AMUSE Opyeue
NPOMUSOMATIAPULIHbIE NPENAPamyl, MAaKue KaK XuHuH, cyibhoOOKCUH, NUPEMEMaMUH U
npoSYyanuL.

Ilenv uccnedosanusn. Ilpoananusupoeamev coBpeMeHHbIE ACNEKMbl XUMUOMEPAnuu
MAnSAPUU ¢ Y4emom mund niasmoous, €20 2e02papuueckozo Ho30apeand, 803PACMHbIX
U 2endepHbIX 0cobenHocmell, KIuHUYeckoe medenue u 1abopamopuvle NoKazamenu
U ¢ yuemom MenHCOYHAPOOHBIX PEKOMEHOAYUN 8 NPUHSMUU NPAGUILHBIX KIUHUYECKUX
peutenuil.

Mamepuan u memoowt. [Iposedén 0030p penesaHmuvix HayyHvlX nyoruxkayuil 6a3
dannwix Scopus, Cochrane u dbubnuomexu NCBI (Pubmed) co credyrowumu kuouesvimu
Crosamu; «jledeHue 310KA4eCmeenHol MmpemudHol Mausapuuy, «000poKauecmeennas
MPEeMUUHAsL MATAPUSLY, O0OPOKAYECMEEHHAS, MATSPUSLY.

Pesynemamot. Ha cecoonsuunuti 0enb 6 Mupe U36eCMHO WECMb  2eHemu4ecKu
PA3NIUUHBIX GUO06 NAAZMOOUS, KOMOpble MOZYm 6bi36amb 00Ne3Hb V uenosexkd. Dma
MPAHCMUCCUBHAST  UHDeKYUsL MOdIcem Nnepedasamspcs uepe3 VKYC KoMapd, uepes
npenapamol UHGUYUPOBAHHOT KPOBU, MPAHCHIAHMAYUIO NEYeHU U Yepe3 NAAyeHmy om
bepemennoll Kk niody u Hosopodxcenomy. Eciu nodospesaemcs mobou mun manispuu,
CMOUm HeMeONeHHO NPeONoNCUMb MEPANUI0 € YYemom aHamMHe3a nymeulecmeul,
pexomenoayuti BOO3 u nayuonanvuwvix pexomenoayuui. Tepanus, cocmoswas u3s
apmemuzuna 8 KOMOUHAYUU C JIOMEDAHMPUHOM ULU MEeDIOXUHOM SGNAemcs aydulel
u bonee apgexmuenou yem monomepanus. B ciyuae manspuu, evizvieaemoul Povale
u Pvivax nasnauenue npumaxuma ¢hocghama sensiemcss HeoOXOOUMbIM, NOCKOIbKY
npeoynpeicoaen 603MONCHOCIb PEYUOUBOS.

Boieoovl. Vikpauna sensemcs 80CmMouHO-€8PONEUCKON CHMPAHOU € edHce200HOU
3a0071€64eMOCMbIO  U3-30  3A6E3CHHbIX  CIYYAE8,  CEA3AHLIX € NOE30KAMU U
mpyooycmpoiicmeom. B cayuae nuxopadku, o3znoba, noma, cenamocnieHomezanuu
nayuenm O0nxcen Oblmb NPOBEPEH HA HAIUYUE NAPAUMOE MEnoOaMu MUKPOCKONUU
MOACMOU  KANAU U MOHKO20 MA3KA KpOBU. XUMUONPODUIAKMUKA OOCHYNHbIMU
AHMUMATISIPUTHBIMU NPENapamamit OOINCHA 6bimb 00513ameibHOU neped NAAHUPOSAHUEM
BU3UMNA, 80 BPEMSL BCE20 NEPUOOA NPEOLIBAHUSL 8 IHOEMUUECKOU CIMPAHe U MeCsayst Nocie

Knwuesvie crnosa:
Jeuenue, naazmooul,
peyuous, maxicends
manapus.

KJII/IHI/I‘{CCKEUI 1 OKCIICpHU-
MCHTAJIbHAas IMaTOJIOTrvust
2020. T.19, Ne3 (73).
C.202-207.
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6036paAUleHU U3 cy6mp0nuttecmtx u mponudecKux pecuoHos.

Introduction

Malaria is undoubtedly remains a scourge of mankind
from very ancient times. Evolutionary biologists suggest
that Plasmodium parasite was causing human disease for
the last 100,000 years. Malaria now is still ranked the
third leading cause of death due to an infectious agent
after HIV and tuberculosis [1].

By WHO report, there are 219 milions of malaria
cases in the world and 435 000 deaths at the end of 2017
[2]. Totally, the risk to have malaria have 3.3 miliard of
Earth population, moreover, for third part of them risk
are very high because they live in countries with annual
morbidity around thousand people [3].

Notably, that now the list of endemic malaria
countries consist of 91 now in comparison with 87 five
years ago, perhaps due to climate changes. Spreading and
morbidity of malaria depend on unique insect — a vector
of Plasmodium parasite — female mosquito of Anopheles
genus. Nevertheless, social and economic development
of country, free access for medical care and poverty of
population are also factors of crucial importance [2].

Malaria is a transmissive parasitic infectious disease
that is characterized by periodical fever paroxysms, liver
and spleen enlargement, hemolytic anemia and jaundice.
In human host it caused by six plasmodium types: P.
vivax, P. malariae, P.ovale, P. falciparum and P. knowlesi
and less known and geographically restricted P. simium.
Tropical malaria is caused by Plasmodium falciparum
parasite, which is the most severe one with high risk of
cerebral malaria development and correlated with it the
highest lethality. Such parasites as Plasmodium vivax
and Plasmodium ovale are able to persist in the human
host up to three years and then as dormant forms in the
liver may reactivate and lead to early or late relapses.

In Europe, malaria was endemic till 1970. Recent
Annual report of European Center for Disease Control
(ECDC) report about 8349 cases in 2018, and 99,8%
of them are travel-related cases. Malaria season in a
few European countries like Italy, France, Spain and
Greece lasted from July to September. Interestingly, that
the overall rate of confirmed malaria cases was higher
among men than women (1.6 cases and 0.7 cases per
100 000 population, respectively; male-to-female ratio
1.9:1) [4].

In Ukraine, most cases of malaria are exotic, and
occurred after travelling to endemic Asian and African
countries in people who did not follow preventive
chemoprophylaxis there within all the time of being in
zone of malaria spreading.

Annually, in Ukraine there were up to 50 cases of
disease, and near tenth part of them, unfortunately, with
fatal outcome. All cases connected with touristic trips
and, rare — in foreign students from endemic countries

[5].

Results

Current review of modern scientific papers about
malaria in Ukraine had evidenced few important
conclusions from both epidemiologic and clinical points
of view. Moderate and severe malaria mainly occurred

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

within two weeks (maximum — 47 days) upon arrival
from endemic country. Tropical malaria has polymorphic
clinical presentation, that’s why physicians should be
more attentive when questioning in details epidemic
and occupational anamnesis (cases in geologists, sailors,
aircraft staff, military staff). It’s nesessary to understand,
that the diagnosis may be missed if a history of travel is
not elicited.

Infected typically present with non-specific
symptoms such as fever, chills, sweats, headache, and
myalgia. Differential diagnosis due to these non specific
symptoms include leptospirosis, influenza, viral hepatitis,
yellow fever etc. It should be remembered that clinical
symptoms of malaria in country with moderate climate
as Ukraine can appear in any time because this disease
is mainly travel related tropical illness. Examination
of a Giemsa-stained blood film remains the diagnostic
test of choice and should be repeated few times. Once
the diagnosis of malaria is confirmed, treatment should
be started urgently, as a delay may be associated with
disease progression, complications and death.

Infection may also occur through infected blood
transfusion [6-8]. Cases of vertical transmission are also
happened especially in hyperendemic countries.

The geographical distribution of parasite species
is dependent on ecological and social, behavioral
factors affecting the ability of mosquitoes to transmit
Plasmodium [9].

P falciparum is widespread in the tropic zones
of Sub-Saharan Africa, areas of Southeast Asia, Oceania,
and the Amazon basin of South America [1].

V' P vivax is predominantly found in most of
Asia, the Americas, parts of Eastern Europe, and North
Africa [10]. Nevertheless, about 80% of all cases occur
in Ethiopia, India, and Pakistan. If compare these two
parasites, P vivax has a much wider distribution, as it
can develop in the insect at lower temperatures and
cooler climates. Both with P ovale, it has a dormant
liver stage and can reactivate within 3 years, causing a
late relapse.

P ovale is occurring primarily in central and
western Africa and islands in the West Pacific [11].

V' P malariac has a same distribution like P
falciparum but a lower prevalence [12-13].

V' Pknowlesi is spread in certain forested areas of
Southeast Asia.

P. simium is spread in the Rio-de-Janeiro
territory, genetically is different from the rest species,
can cause malaria in human.

Treatment will depend on the infecting species, the
appearance of the blood smear (% parasitaemia, presence
of pre-schizonts or schizonts), and the clinical status of
the patient. Consideration should be given to the likely
susceptibility of the parasite to the treatment used, based
on known epidemiology relating to the geographical
area where the infection was acquired. Consequently,
the goal of therapy is to eradicate infection; to reduce
the risk of complications by reducing the parasite burden
as soon as possible; and to avoid selecting resistance by
using multiple agents.

Kuiniyna ta excriepumMenTansia naronoris. 2020. T.19, Ne 3 (73)
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Severity of P falciparum malaria is explained by
sequestration, rosetting, impaired red cell deformability,
cytokine responses, and high levels of parasitaecmia [5].

Plasmodium falciparum malaria is potentially fatal
if not treated immediately, because life-threatening
complications can develop rapidly in patients who
initially appear well, and even short delays increase
mortality risk [5].

Clinical and laboratory findings of severe malaria,
caused by P. falciparum. Patients are considered as
having severe malaria if they have one or more next
features [15]. Clinical features: impaired consciousness
(i.e., Glasgow coma score <I1 in adults or Blantyre
coma score <3 in children); clinical signs of jaundice;
multiple convulsions (more than 2 episodes in 24 hours);
prostration (generalised weakness so that the patient is
unable to walk or sit up without assistance); significant
bleeding (recurrent or prolonged bleeding from nose,
gums, venepuncture sites, haematemesis, melaena);
deep breathing, respiratory distress (acidotic breathing);
pulmonary oedema (radiological finding, or oxygen
saturation <92% on room air with a respiratory rate >30
breaths/minute often with crepitations on auscultation);
circulatory collapse or shock - systolic blood pressure
<80 mmHg in adults and <70 mmHg in children
(decompensated shock); capillary refill >3 seconds or
temperature gradient on leg (mid-to-proximal limb)
without hypotension (compensated shock).

Laboratory features: hyperparasitaemia (from above
2 % to >10%); hypoglycaemia (blood glucose <40 mg/
dL [<2.2 mmol/L]); serum bilirubin >3 mg/dL [>50
micromol/L] with a parasite count >100,000/microlitre;
renal impairment (serum creatinine >3 mg/dL [265
micromol/L]); metabolic acidosis (plasma bicarbonate
<15 mEqg/L [<15 mmol/L]); severe malarial anaemia
(children <12 years of age: Hb <5 g/dL or haematocrit
of <15%; adults: Hb <7 g/dL or haematocrit of <20%)
with a parasite count >10,000/microliter.

In non-immune patients (travelers from European
countries) and people in low-transmission settings,
parasitaemia above 2% is associated with increased risk
of severe disease [13].

Supportive therapy is essential and vital with purpose
of correcting the all above-mentioned complications.
This includes correct fluid management, often with renal
support; breathe support, control of convulsions, and
transfusion of blood products. Hypoglycaemia as one of
significant laboratory findings of severe disease may be
worsened by quinine-induced hyperinsulinaemia [ 14].

Recommended therapeutic scheme for severe
falciparum infection is:

- artesunate (parenteral) should be given until the
patient is able to take oral treatment (at least 24 hours) and
parasitaemia has fallen to less 1% (usually a minimum
of three doses), followed by one of the following
oral schemes: a full course of locally available ACT;
atovaquone/proguanil; doxycycline or clindamycin,
with or without quinine; or mefloquine [15, 16].

The WHO recommends alternative regimen like
intramuscular artemether (preferly than quinine) if
parenteral artesunate is not available. Also, a single dose
of rectal artesunate may be administered to children
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less 6 years of age [17]. A Cochrane review found that
artemether is more effective than quinine in children
and adults with severe malaria, and is less effective to
artesunate in adults [18].

Therapeutic scheme to non-falciparum malaria
infection. P. malariae, P. vivax, P. ovale, or P. knowlesi
infection should be treated with oral chloroquine
(preferred) or oral hydroxychloroquine for a total of three
doses. P knowlesi, which is found in parts of Southeast
Asia, replicates every 24 hours, therefore, quick
diagnostics and correct treatment of parasitic infection
is essential [19]. P. vivax and P. ovale therapy schemes
should be followed by oral primaquine for 14 days to
eliminate the hypnozoite stages that are dormant in the
liver tissue. The hypnozoiticidal activity of primaquine
is predominantly a function of the total administered
dose. The WHO recognises that a higher dose is needed
in Southeast Asia, where there is a higher rate of relapse
than in other areas [20]. Alternative schemes have been
suggested (a shorter seven-day course, once-weekly
dosing) to improve patient compliance [21, 22].

Conclusions

Essential to understand, that uncontrolled self-
treatment during stay in endemic areas can lead to
long lasted persistence and late relapses [23]. There are
often occur more severe cases of Falciparum malaria
among military staff of Caucasian race, as in the study
were described about Ukrainian soldiers after mission
in Liberia. The most effective in treatment was scheme
that include arthemeter parenteral (1% day 160 mg, next
four days — 80 mg, plus doxycycline 100 mg twice a
day followed by fansidar three pills at once [24]. In
endemic and hyperendemic areas the administration of
primaquine is precluding P. falciparum transmission and
is suggested for travelers of a long stay there [25].
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