3B3VECTOR BORNE DISEASES

3.1. Post Tsunami situation analysis of environmental factorswith referencetorisk in
vector proliferation andmalar ialoutbr eak

The earthquake under the sea, which caused the
tsunami on 26 December 2004, caused extensive
damage in theAndaman & Nicobar Islands, which
are classifiedassei smiczone5,indicating high level
of risk duetoearthquakes. Run-up level of seawater
(abovenormaltideormeanseal evel ) duri ngtsunami
variedfroml.4to7.0min selected locationsandthe
distancepenetration from thecoast ranged from 100
t0250m.M ostof thenorthernAndamanl slandswere
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Fig. 3.1.Map showing the locationofvillages and
areas wulnerable for sea water intruson fromthe
seaor creeks inSouthAndaman
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uplifted, but subsidence of 1to 1.5 m was reported
from Port Blar and Ross Island (South Andaman).
LittleAndamani nAndamandistrictwasuplifted by 1
m. The damage to human lives and belongings was
hi ghestinNicobar,|essinAndamandistrict.

We carried out an extensive survey in collaboration
with the Vector Control Research Centre (ICMR),
Pondicherry in Andaman district covering both the
SouthAndamanandM ayabunder subdi vi sionsduring
March 2005, two months &fter the disaster. The
objective was to assess the environmenta risk and
consequentrisk of mal ariaduetoseawaterinundation
following the tsunami. Two sub-districts (Port Blar
and Ferrargunj), with a population of gpproximately
208,000 in South Andaman, are still affected by
seawater inundation. There are two mgor creeks,
WrightMyointhemiddl eandShoal Bayi nthenorth.
22locationsweresurveyed(Figure3.1).Detail softhe
source and frequency of seawater intrusion,
environmentd risk in terms of dtered ecologicd
parameterssuchassal i nity,damagetothecrops,type,
and extent of habitats flooded were collected.
Mosquito breeding waschecked in differenthabitats.
Waer samples dong with larval samples were
collected from these habitats. Sdinity, pH, mosquito
speciescomposition,andtheirimmaturedensity were
recorded. Density of anopheline species was
categorizedbased onaveragenumber of | arvaeperdip
into level 1 (1-10), 2 (11-100) and 3 (above 100).
Larvae, collected from the selected habitats were
reared toadul tsforspeciesidentification. Both larval
and adult characters were used for species
identification.



Fig. 3.2.Destruction of arecanut and coconut grooves due toseawater inundation

Seawater inundation was observed to recur both
directly from the sea (Chouldari and Wandoor) and
through the network of creeks (Sippighat in Port
Blar, Bamboofla, and Wimberlygunj). The areas
inundated havebeen categorized intothreetypes: (i)
areaswhereseawater intrusion occurred onceduring
the tsunami leaving sheets/pools of stagnant water
which were gradualy drying up, (ii) areas where
intrusion of seawater recurs periodicaly at spring
tide depending on the lunar cycle and (iii) areas
whereinundation takespl acetwi cedaily duetohigh
tides. Damage to the areca nut (Figure 3.2) and
coconut grooves, banana plantations and paddy
cultivation (Figure 3.3) was extensive in the
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seawater-floodedar eas. | naf ewpockets(Si ppighat),
even mangroveswereaf f ected and this could be due
to sudden rise in sdinity. Areas associaed with
Wright Myo creek in between Port Blar and
Bambooflatwereextensively afected. Inundati onof
inland low-lying areas during high tide became a
concern to thelocal population as their houseswere
marooned in seawater. Shod Bay in the north
traverses through reserve forest, which is elevated
and was not prone to seawater intrusion. Similarly,
LittleAndaman, which is the Southern most part of
the Andaman, was free from seawater intrusion,
though there werewaterlogged areas creaed by the
tsunami waves. Middle and North Andaman are



elevated areas within short distance from the
seacoast. Due to cliff and forests, there was no area
prone to seawater inundation. Apart from seawater
logging i nthepaddyfi el dsandfall owl ands,intrusion
of seawaterhadresulted in thefloodingoffreshwater
pondsand cand sandcreation of anumberof swamp
pool sandstagnantpool s.

A totd of 46habitatsweresurveyed and 38 of them
wereei thercreatedbyorunderthei nfl uenceseawater
intrusion.Thel ocation of thesurveyandthetypeof
habitats in relaion to frequency and source of
seawater intrusion are given in Table 3.1.
Examination of thesehabi tatsshowedthebreedi ngof
Anopheline mosquitoes in 35 habitats Anopheles
sundaicus was found in at least 19 (54%) of these

habitats. Habitats supporting breeding of this vector
species were widespread in South Andaman. Vector
breeding wasobserved in 77% of the habitats under
the influence of spring tide while it was 46% in
habitats flooded once during tsunami and 25% in
habi tatswithdai | yseawaterintrusi onduringhi ghtide.
The larva density was dense (11-100 larvee/dip) in
habitats prone to spring tidewhil eitwassparse(1-10
larvee/dip) in habitats under continuous influence of
tidd waves (Table 3.1). These habitats were aso
found to support thebreeding of Anopheles subpictus
(71% of thepositive habitats) and Anopheles vagus,
vectors implicaed elsewhere. The sdinity in the
habi tat sunderthei nfl uenceof seawaterintrusi onwas
found to range between 3,000 and 42,505 ppm (parts
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per million). The sdinity in the habitats such as
streams, ponds and stream pools, swamps was less
than 1,000 ppm.Themean sdinity level was30,668
and 28,026 ppm respectively in habitats under the
influence of spring tide and every day high tide.
Habitats floodedwithseawateronce during tsunami
were recorded with a mean sdinity level of 18,250
ppm.Breedingof An.sundaicuswasfoundinhabitats
withsalinityrangi ngbetween3,331and42,505,with
a mean of 25,150 ppm. pH was found to range
between 6.0and8.7indifferenthabitats.

Tempora analysi sof mal ari adata(acti veandpassi ve
surveillance of fever cases) from the Directorate of
Hedth Services showed that Slide Positivity Rate
(SPR) for mdaria in Andaman district fluctuated
between 0.2 and 0.4% in different months during
2003 and 2004. Therewasabout56fold increasein
SPRduringthemonthsfoll owi ngtsunami.

Thusanextensivesurveycarriedouti ntheAndaman
district shows risk of vector proliferaion and
consequent risk of malaria outbreak in the tsunami-
afected areas in the Andaman district of the
Andaman and Nicobar Islands. Environmenta
damagewithaltered ecologicd factorswasobserved
in South Andaman, covering Port Blair and
Ferrargunj sub-districts. With the evidence of land
subsidence, this area with a population of
gpproximately 208,000 is bound to suffer from the

recurring phenomenon of seawater intrusion either
directly fromtheseaorthroughthenetworkof creeks.
Both daily cycles of high tides and periodicd spring
tides continue to cause flooding. Low-lying paddy
(destroyed) fields and fdlow land habitats with
freshwater, hitherto considered the least potentia
sites for An. sundaicus, are now a mgor breeding
source due to sainewater, with the sdinity ranging
from 3.000 to 42,505 ppm. The extent of these
tsunami-influenced breeding grounds and the
likelihood of them becoming permanent due to
continued flooding are indicative of vector
abundance. Both vivax and fadcipaum maaria
occurred in this area but the incidence was low.
Proximity of houses to flooded paddy fields and
paucity of catle may lead to higher degree of
man/vector contect causing a threat of mdaria
outbreak in this densely populated and low endemic
area. Temporal anal ysi sof mal ari acasesi nAndaman
has shown an increasing trend following tsunami.
Therei sanurgentneedf oral ong-termandsystematic
monitoring of environmental risk and vector
surveillance.Consi dering theman-bi ti nganddayti me
restingbehavi ourof An. sundaicus,promotion of the
useof personal protection measureswithl ong-lasting
insecticide-trested bed nets and intensified Early
Detection and PromptTreatment (EDPT) of madaria
cases are recommended to prevent the possible
outbreak ofmaaria

3.2. Assessment of microfilaraemia prevalence and intensity post single round M ass
DrugAdministration of Diethyl car bamazine

Annual mass drug administraion (MDA) using
diethyl carbamazine(DEC, 6 mg/kg) combinedwith
abendazole (ab, 400 mg) is recommended by the
Global ProgrammetoEli minateLymphaticFilariasis
(GPELF)foratleastfourtofiveyears.Thisapproach
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has been shown to reduce microfilaraemia of
Wuchereriabancrofti and Brugiamalayi efficiently.

The Nationa Hedth Policy 2002 laid down by the
Government of India envisages eliminaion of
Lymphatic Filariasis (LF) by the year 2015. In the



Andaman and Nicobar islands, the programme to
eliminate LF was launched in 2004 by the
Directorate of Heath Services,Andaman & Nicobar
Administration. The programme was implemented
through thePrimaryHeal thCentre(PHC) network.It
was intended to cover the tota populaion except
children less than 2 years of age, pregnant women
andverysi ckpatients.

One round of MDA using DECwasadmi nistered in
these islands during the month of July 2004. The
impact of MDA on diurnally subperiodic
(Wuchereria bancrofti-Ochlerotatus niveus)
transmission has not been evaluated. Therefore, a
surveywascarried outtoassesstheeffectofasingle
dose DEC mass treatment programme on Teressa
Island, endemic for diurnally subperiodic form of
filariasis,usingacrosssecti ona studydesign.

Teressalsland is one of theislandsin theNancowry
region. Prior to the tsunami/tidd wave hits, the
Nicobarese were residing in 11 villages. As an
aftermath of thetsunami ,thenati veNi cobaresehave
been displaced from theirrespectivevill agesandare
currently staying in temporary shelters/camps
locatedwi thi nthef orests.Inadditi on,thei nhabitants
of the adjacent islands viz., Chowra and Bompoka
haveal sobeenrehabilitatedinthisisland. Thisisland
hasanareaof87.04sg.kmandcurrentlyapopul ation
of 3328 Nicobarese is residing in 9 camps. This
islandwasfirstcharacterized in 1999andwasfound
tohaveameanparasitel oad of 27.30(1-318)among
the microfilaraemics, Mf prevalence of 11.83%,
diseaserateof5.2%andanoveral | endemi cityrateof
16.2%.Subsequently, another cross sectiond survey
wascarriedoutin2000.

The sample for the present survey wasdrawn from
temporary shelters through systematic random
sampling, selecting every dternate shelter. Each

selected shelterwasconsi deredasasamplingunitand
al individuas present at the time of survey were
screened for microfilaraemia through shelter-to-
shelter visits. A totd of 1205 (36.20%) individuas
residing indifferent campsweresurveyed during the
period September-October 2005. The survey was
caried between 12:00 and 17:00 h. The Mf
prevaence and parasite intensity obtained from
surveyscarriedoutin1999and 2000wereusedasthe
baseline information to compare the current survey
results. Comparisons of coverage and
microfilaraemia prevaences of the past surveys and
thepresentsurveyareshowninTable3.1& 3.2).

Fifteen months post single MDA, microfilaraemia
(Mf)wasassessedbyfingerprick method.Difference
in Mf prevdence was compared using Pearson's
??staistic. The observed frequency distribution of
microfilariae (mff) from thehumanhostwasfitted to
negati vebi nomial probability distribution model and
zero truncated negative binomia distribution. The
changes in the mff density distribution were
comparedusi ngthenon-parametricMann-WhitneyU
testforindependentsamples.

Of the 1205 Nicobarese surveyed, microfilaraemia
was detected in 151 individuas with an overal Mf
prevaence of 12.53% (151/1205, 95% CI 10.71-
14.53). Mf rateswerefound to range between 3.2%
(Bengdi) and 23.1% (Bompoka) The youngest mf
carier was 1 year old and oldest was 71 years. The
prevaence of microfilaraemia was not significantly
di fferent(??l.62, p=0.203)between thesexes(Ma es
56.3% = 85/620 Vs Femdes 43.7%=66/585). The
mean parasite |oad among the microfilaraemicswas
37.31 (range: 1-492). The zero truncated negative
binomia distribution model fitted to the data
indicated to be agood fit forbothpreandpostM DA
mffcountdistributions. Theestimated 'k’ (thedegree
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Table 3.1.Coverageandmicrofilaraemiapreval encesintheer stwhilevillagesof Teressal slandbeforeMDA

1 Aloora 111
2 Aloorang 266
3 Bengdi 464
4 Chukmachi 158
5 Enam 148
6 Kaaa 31

7 Kdasi 326
8 Kanahinot 43

9 Luxi 162
10 Minyuk 190
11 SdafedBalu 36

Total 1935

140
191

16
862

16.28
1357
8.9
1452
14.86
14.29
511
25
16.28
10.47
18.75
11.83

113
271
473
161
151
32

332

165
194
37
1971

33
86
157
87
52
ND
142
ND
107
127
25
816

121
14
8.3
184
7.7
ND
7.04
ND
131
7.1
16
1051

Table 3.2.Coverageandmicrofil araemiapreval encesinthecampsof Ter essal slandafter MDAin2002

Aloorang
Bengdi
Chukmachi
Enam
Kalasi

Luxi
Minyuk

Chowra

© 00 N o o b~ W N PP

Bompoka
Total

284

204
228
467
160
247
1300

3328
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160
93
89
129
186
100
91

13
1205

15
3.2
16.9
20.9
10.22
23

11
7.8
231
12,53



of parasite aggregation) values for pre MDA (k=
0.18, 95% CI= 0.018 -0.37) and MDA-I (k= 0.23,
95% Cl= 0.10-0.38)donotdiffersignificantly (95%
Cl for 'k' overlap). This suggests that the degree of
parasiteaggregation i snot different betweenpreand
post MDA.Geometricmeani ntensities(GMI) of mff
in 2000 (pre MDA) and 2005 (MDA-1) didnot show
any significant difference (Z= -1.38, P=0.17)
between pre (GMI1=0.3283, 95% Cl=0.2453-0.4162)
andM DA-1(GM1=0.4044,95%Cl=0.3264-0.4869).
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There was no significant difference in the mf
prevaence and GMI of mff densities between pre
MDA and post MDA. Thus, there is no perceivable
i mpactof singleroundM DAon theparasiteintensity
and the prevalence of microfilaraemia on Teressa
Island. Thefindi ngshavei mplicationsforfinetuning
the future rounds of MDA toaccomplish theultimate
goal of eliminatingfil ariasi sfromthesei slands.



DR. SJ.HABAYEB DURING HISVISITTOTHE CENTRE DURING THE
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