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the country. Training of treating physicians and knowledge of protocols to deal with emergencies
should be mandatory and Government should ensure availability of ASV. However, development
of species specific ASV is an enormous challenge because of species diversity in India.
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Introduction

Malaria is a life-threatening disease caused by parasites that are transmitted to people
through the bites of infected female Anopheles mosquitoes. In 2017, there were an estimated
219 million cases of malaria in 90 countries. Malaria deaths reached 435 000 in 2017.The
WHO African Region carries a disproportionately high share of the global malaria burden. In
2017, the region was home to 92 % of malaria cases and 93 % of malaria deaths. Malaria is
caused by Plasmodium (P.) parasites. The parasites are spread to people through the bites of
infected female Anopheles mosquitoes, called «malaria vectors». There are 5 parasite species
that cause malaria in humans, and 2 of these species — P. falciparum and P. vivax — pose
the greatest threat [4].

In 2017, P. falciparum accounted for 99.7 % of estimated malaria cases in the World
Health Organization (WHO) African Region, as well as in the majority of cases in the WHO
regions of South-East Asia (62.8 %), the Eastern Mediterranean (69 %) and the Western Pa-
cific (71.9 %). P. vivax is the predominant parasite in the WHO Region of the Americas, rep-
resenting 74.1 % of malaria cases.

Global malaria incidences have increased by five million in 2016 and mortality remains
almost similar, as reported by the World Health Organization (WHO) in 2015.Moreover, In-
dia ranks third with respect to total malaria burden in the world and ranks first (51 %) when it
comes to global P. vivax incidences. One of the major reasons for endemicity of malaria is
complex interactions among the pathogen, vector and host, influenced by local environmental
determinants. Malaria therefore is considered to be a strictly local and focal disease. Further-
more, malaria is unique among other vector borne diseases with respect to pathogens; wherein
five different species of P. have been identified to cause malaria in humans. Therefore, to un-
derstand malaria epidemiology in a particular endemic location, there is a need to unravel the
actual incidences of infection by different species of P. using a more sensitive diagnostic
method (e.g. PCR assay, see below). This is especially useful in a country where more than
one species of P. is responsible for malaria havoc (e.g. India) [1].
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The various diagnostic tools currently available for identification of P. species inhuman
blood samples include light and fluorescence microscopy, immuno-chromatographic lateral
flow assays (commonly known as rapid diagnostic tests, RDTSs), serology and nucleic acid
amplification techniques (NATS) that include PCR and isothermal amplification. Other
known techniques for identification of P. species are Loop mediated isothermal Amplification
(LAMP), flow cytometry etc. [3].

Aim

To review the classical as well as atypical clinical presentation of Malaria Diagnosis
along with the techniques, methods and outcome.

Material and methods

The analysis and generalization of modern medical scientific literature on this topic.

Research results and discussion

A total of 2,333 finger-pricked blood samples were collected from 11 different collection
sitesfrom a period of 2012 to 2015. The sample collection sites were selected based on previ-
ous report on the malaria endemicity in that particular Indian state and locations, such as;
Delhi, Diphu and Guwahati from Assam, Shankargarh from Uttar Pradesh, Gadchiroli from
Maharashtra and from various parts of India. Adopting such an approach, we propose to cover
all the differential endemic areas in India due to these two species of malaria parasites (e.g.,
low, middle and high endemic), so that a comprehensive information on the occurrence of dif-
ferent species of malaria parasites in Indian context could be presented. From each malaria-
suspected patient, finger-prick blood sample was collected only once (2—-3 drops) and was uti-
lized for all the three diagnostic assays. In the field, bivalent Rapid Diagnostic Test (RDT) kit,
Falci-Vax (Zephyr, Biomedical) was used for identification of either single or mixed infec-
tions due to P. falciparum and P. vivax [2].

In the present study, Malaria diagnosis of all these samples was performed by three dif-
ferent methods (Microscopy, bivalent RDT kits and PCR ( Polymerase chain reaction) to
characterize the samples based on the type of infection caused by either single (mono) infec-
tion of either P. falciparum or P. vivax, or mixed species infections by these two species. Out
of the 2,333 samples, microscopic examination resulted in 764 malaria positive cases (32.74 %),
of which 324 (42 %) as P. falciparum mono infections, 398 (52 %) as P. vivax mono infection
and 42 (6 %) as mixed infection. At the same time, bivalent RDT kit reported 733 positive
malaria cases (31.41 %); 355 (45 %) P. falciparum monoinfection, 380 (48 %) P. vivax mono
infection and 58 (7 %) as mixed infection. However, PCR assay could detect 827 positive cases
for malaria parasite infection (35.44 %); of which 350 (42 %) as P. falciparum mono-infection,
372 (45 %) as P. vivax mono infection and 105 (13 %) as mixed species infection [3].

As a confirmation measure of the PCR diagnostic assay in term of mixed infections, the
gel bands were cut for the two species and sequenced and successful yaligned with the respec-
tive reference sequences of each species (P. falciparum and P. vivax). If all the three diagnos-
tic methods were to be graded based on sensitivity, PCR diagnostic method was found to be
the most efficient (35.44 %), followed by RDT (34 %) and microscopy (32.74 %) [4].

Conclusion

The results indicate varied distributional prevalence of P. vivax and P. falciparum ac-
cording to locations in India, and also the mixed species infection due to these two species.
The proportion of P. falciparum to P. vivax was found to be 49:51, and percentage of mixed
species infections due to these two parasites was found to be 13 % of total infections [3].

Considering India is set for malaria elimination by 2030, the present malaria epidemio-
logical information is of high importance. In order to mitigate these limitations, we have col-
lected finger-prick blood samples from 2,333malaria symptomatic individuals in nine states
from 11 geographic locations, covering almost the entire malaria endemic regions of India

14



JTpobremvt u nepcnexmusb. paseumust COBPEMERHOT MEOUUUHDL

L)
e

and performed all the three diagnostic tests (microscopy, RDT and PCR assay) and also have
conducted comparative assessment on the performance of the three diagnostic tests. Since PCR
assay turned out to be highly sensitive (827 malaria positive cases) among the three types of
tests, we have utilized data from PCR diagnostic assay for analyses and inferences [4].
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Beeoenue

'erepoxpoMuss — 3T0 OQPTAIBMONOIMUECKU (EHOMEH, KOTOPBIH XapakTepuszyercs
HaJIMYUEM pa3IMYHONM NMUTMEHTAlMU TJa3HOM pady’KH, Kak JIEBOTrO, TaK U OJHOBPEMEHHO
MPaBOro TJla3a UM K€ HEOJHOPOJHOE IIBETOBOE 3aIOJIHEHUE OIPEAETICHHBIX Y4acTKOB 000-
JIOYKHU Paly>KKH JIMIIb TOJIBKO B OJTHOM T71a3y.

Eme B xonme XIX B. cymiecTBoBajia IrMnoTesa, YTo y MPEAKOB YeNloBeKa ObUTM MCKITIOUH-
TEBHO TEMHBIC TJ1a3a. XaHc ibepr, TaTcKkuil yueHbIi n3 KormeHrareHCKoro YHUBEpCUTETa, TIPO-
BeJI Hay4HbIE MCCIIE0BaHMs, TO/ITBEP/KIAIOIINE U pa3BUBaloIIMeE 3Ty uaeto. [lo pesynbratam uc-
CJIeZIOBaHNM, OTBEYAIOLMII 32 CBET/bIE OTTEHKH 1I1a3 reH OCA2, MyTaliuy KOTOpPOro OTKIIFOYAOT
CTaHAAPTHBIA OKpac, MOSBUIICA TOJIBKO B MEPUOJ] ME30JUTa. XaHC coOMpan J0Ka3aTelabCTBa C
1996 r. u cnenan BuiBoAbl, uTo OCA2 perynupyer BbIpaOOTKY METaHHUHA B OpraHU3Me, U JII0Oble
M3MEHEHUS B TEHE CHILKAIOT 3Ty CIIOCOOHOCTh M HApYIIAIOT €ro (PYyHKIMOHUPOBAHUE, JIeNas IJia-
3a royobmMu. OziHako pa3Hble (OpMBI OJJHOTO U TOTO )K€ T'€Ha, aJlIeNd, BCET/Ia HaXOsITCs B CO-
CTOSTHUM KOHKYPEHTHOM OOpBOBbI, puyeM 0ojiee TEMHBIH 1IBET BCET/Ia «BBIUTPHIBAETY, B PE3YIIb-
TaTe 4ero y poAMTENel ¢ TOMyObIMH M KapUMH TJa3aMU JIeTH OyIyT KaperiasblMH, U TOJBKO y
roTy0o0rinasoil mapbel MOXKET MOSBUTHCS PEOEHOK € TIa3aMHU XOJIOAHBIX OTTEHKOB.

Ilenw

PaccMoTpeTs no tuTepaTypHbIM UCTOYHUKAM SIBJIEHHE FE€TEPOXPOMHUHU.

Mamepuan u memoowt ucciedosanus

AHanu3 JIUTepaTypHbIX HCTOYHUKOB.

Pe3ynomamul ucciedosanusn u ux oocyycoenue

I'eTepoxpoMus a3 ¢ rpeyeckoro O3HA4YaeT «MHOM LIBET» WMIIM «PA3JIMYHAs OKpaCKay.
['eTepoxpomus y nroJiel Takke MpeACTaBIeHa HEOJHOPOIHOW OKPACKOW KOMHBIX MOKPOBOB
WIM LBETOBBIX XapaKTEPUCTUK BOJIOCSHOTO MOKpoBa. /laHHOE SBJIEHHE BECbMa PEAKO, OHO
BCTpeuaeTcs Nuiib y 2 % BCero 4eioBeYecKOro HaceICHHs.

Haubonee yacto GpukcupyeMbIM BHAOM I'e€TE€POXPOMHUU SBIISETCS MOJIHAS, IPU KOTOPOMH
IJ1a3a y 4esjoBeKa Kapero u roiayboro nsera. ['eTepoXpoMuro ria3 no MexaHu3My BO3HHUKHO-
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