EPIDEMIOLOGY

D cevelopment of a Field site for Malaria
Vaccine  Trial

A study has been initiated to understand the epidemiology of malaria in Sundergarh, Orissa with an
objective to develop a field site for vaccine trial. There are 13 study villages with a total population of
4,221 under Gurundia and Birkera PHCs of Sundergarh district, out of which eight villages with a
population of 2,058 are located in deep forests and five villages with a total population of 2,163 are

located in a plain area (Fig. 7). The study villages are predominantly inhabited by ethnic tribals — Oram,
Munda, Khadia, etc.
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Fig. 7: Study area (a) India map showing location of Orissa state; (b) Orissa state showing
location of District Sundergarh; and (c) District Sundergarh showing villages in
two PHCs—Gurundia and Birkera
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Fig. 8: Proportion of different Plasmodiumspecies in the study area
parasitological Surveys group in the forest area while in the plain area no

Out of the total malaria cases in the forest area, thmlaria case was found in the 0-5 years age group

prevalence ofP. falciparum, P. vivax and P.and the malaria cases were evenly distributed among

malariae accounted for 82, 16 and 2 per certhe age groups of 5-10, 10-15 and >15 years (Fig. 9).

respectively and in the plain area, the prevalence of

Pf and Pv were 68 and 32 per cent respectivelyhe spleen rate in children living in the forest area

(Fig. 8). villages was above 75 per cent throughout the year
and in adults it was above 40%, whereas in the plain

The longitudinal and cross-sectional parasitologicalea the spleen rate in children and adults ranged

surveys were conducted in all the study villages. Tifiem 40-82 and 9—14% respectively.

SPR, SfRPfper cent and annual parasite incidence

(API) respectively in the forest villages were 38.Igutomological Surveys

30.8,80.9 and 323.1, whereas in the plain area villagles. culicifacieswas widely prevalent in both the

were 20.7, 13.4, 64.5 and 43. The malaria incidenaeeas, wheream. fluviatiliswas exclusively found

was more in the younger age groups up to 15 yeanshe forest area villages (Fig. 10). All night mosquito

and the highest incidence was in the 0-5 years dgading collections on human baits showed

PIF)  PI(P) -~ Pf% (F) Pf % (P)
1200 - 100
1000 [
i - 80
8 -
S 800- 70
~ — 60
B 600 - -5 X
2 - 40 &
O 400 - | a0
200 - 20
- 10
0 | : : : 0
0-1 1-5 5-10 10-15 >15
AGE GROUPS

Fig.9: Age-wise distribution of malaria cases an®. falciparumproportion in forest and
plain area village (Data generated through weekly surveillance) Pl (F) Parasite
incidence in forest area; Pl (P) Parasite incidence in plain area
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Fig. 10: Indoor resting density ofAn. culicifaciesand An. fluviatilis

An. fluviatilisto have preference to bite humans arndidates namely MSP 1(C- terminal 19kD
the man landing rate in the forest area was 13.5 biteggment of MSP-1), EBA 175-RIl and TRAP was
per person per night while the man landing rate @étermined ifP. falciparumisolates collected from

An. culicifaciesn the forest and plain areas was 0f8rested villages. Primers were designed covering part

and 0.5 bites per person per night respectively. Toieblock 16 and entire block 17 of MSP-1 complete
sporozoite rate dkn. culicifaciesandAn. fluviatilis N-terminal portion of TRAP and region F2 of EBA-

was found to be 0.70 and 2.82 respectively ah@5. Sequencing of 10 field isolates for MSP-1 has

entomological inoculation rate (EIR) for these specisBown polymorphism only at 5- amino acid positions.
was calculated as 0.002 and 0.38 infective bites @t of which four were reported earlier by other

person per night in the forest area villages, whereasdrkers. Rest of the sequence was conserved in all

was nil in the plain area. the 10 field isolates. Sequencing of TRAP N-terminal
region in field isolates showed polymorphism at 25
Multiplicity — of  Infection sites, and three were reported for the first time.

Multiplicity of infection is an important marker to getSequencing of EBA-F2 region in 16 field isolates has
information about the intensity of malaria transmissi@mown polymorphism at 19-amino acid positions. Only
as well as development of host-immune responstge of these polymorphisms were reported between
Field collected blood spots frdfnfalciparunpositive  different strains. Study further revealed that a few
patients from forested villages were genotyped usisglected amino acids are targeted for change. This
MSP-1 (block 2) and MSP-2 (central variable regiosglection may be to maintain non-synonymous

by PCR assay. Primers used were gene-specifipolymorphism in EBA region Il, thus not affecting
primary PCR and family-specific in the nested PCiRe functional aspects.

condition. Multiplicity of infection among isolates

ranged from 1.1 to 3.28. Number of alleles observedunological Profile

were 22 in MSP-1 and 24 in MSP-2. A high proportidmmunological studies were carried out to study
of isolates (65—100%) had multiple infectivity witrantibody profiles for three antigens (MSP-1, EBA-175
different genotypes of MSP-1 and MSP-2. and TRAP). The antibody levels were higher in

individuals from forest areas than those residing in the
Sequence Diversity plain areas. However, age-wise increase in antibody

The sequence diversity in three malaria vaccitevel was observed both in forest and plain areas.
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GIS  Database villages have been obtained and put in the GIS
Village boundaries of plain area villages Balupatrdatabase. Forest villages data are being processed
Chikatmati, Sarala, Mahaliapalli and Mallikpalli werdor developing GIS data base.

digitized showing landscape features such as highways,

village roads, walk ways, rivers, canals, branch can&lsnctionality of the System

water bodies, houses, schools, shops, clubs, churclhednformation of any village/house or person can be

industries, open space, rice fields, etc. retrieved at the click of the mouse within village
boundary/house/dots respectively on the map.

Data Architecture 2. Using zoom-in facility one can blow up houses and

Athree-tier GIS database has been genergiest. can see number of persons, by assigning different

level— village-wise data, which include census colour to positive and negative cases both for houses
information and malaria datsecong—house-wise or persons, one can see the house-wise malaria
data, where data of individual house pertaining to spread or in houses how many persons are sick to
house number, number of rooms in the house, type ofevaluate the disease scenario (Fig. 11).

house — kuchcha or pucca/human dwelling or mix8d Malaria epidemiology can be studied both in space
dwelling, name of the headman, number of persons inand time where change in malaria situation in any
the house, their names, age, sex, religion, tribe, incomeyillage can be correlated to any specific breeding
etc., number of animals in the house and malaria site or the activity in that area to take situation-
history (houses have been depicted by square blocksspecific control measure.

on the village boundary); arlird level—personal 4. Per cent composition of any parameter can easily
level data namely name, age, sex, marital status,be mapped to review the situation. For example,
education level, occupation, malaria history up to four if one needs to know the per cent parasite
malaria episodes of each person in the village have composition—PvandPf, instantly situation of the
been included. Persons in the houses have been showantire area/houses can be known.

by dots. Number of dots in a house (shown by boxes)

show number of persons (Fig. 11). Depending upon the requirement, database can be
tailor-made and so is the analysis algorithm to achieve
Out of five plain area villages house-wise data of thrtvee desired result. n
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Fig.11: GIS-based information system of a study village in Sundergarh district
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