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DENGUEINKERALA:ACRITICALREVIEW
f
Dengueisonedfihemostsariousandfastemerging disertsadypegpeiartinihesiangoedomLrnly
fopcatsepseswhchincaransodoecdogcasatings may stand a greater risk of developing dengue
exadsdiseaseburden(465000DALYs aaussthegobe) haemonthagic fever.
thetcananybeparaldedwintetcimelra *.Dengue,
wih s o severe dincal manifesiations — dengue W attwicke nearly 253 bilon peope (40% o e
haemorrhagic fever (DHF) and dengue shock syndrome gl populion) continue 0 he at condiart ik of
(DS'S), poses an inaeasigly pertous siuaion de b aorradinginecion whieS0mioncasesand 24,000
bdofgpedcariiadugsonecie 2 Thedengue Jeaths are esimeted o reguiary ooour amuely n 100
vitsbetrgsohefamyvitke kaompisestour endemic counties woricdhwide, induding hospialization
anigenicaly dsinguishable seraypes (DEN-1, DEN2, of nearly 500000 cases afwhich 90% are chiden. The
DEN-3, and DEN4), fransmitied generally though the souheastAsaregonaoniiauiess2%earL3blioncases
bie of verious day Jeeding mosauitoes, belonging to avnugly.  IdaBaedite saven teriied aourties
subgenus Stegomyia. However, Aedes aegypli 5te n the regon reguiary reporting indences of DRDHF
pindoalvecorresponsbiefordenguetransmissiontne outreaks and seems 1o be heading 1o transform into
wodoer.  Toaksseredan Ae abopols popuialy amajorhyperendermicrichefordengueinfecioninnear
knonnasthe Asentigermosouiio, saso aediedwih fure, wih more and more newer areas being struck
aseoondaryroendseasetansmissonincerainsout by the epdermic dengue. The fist conimed repart of
eadASENOOUNIES % Bohthesemosauipesarecapeble dengue infection in India dates back to 1940s and
0 papetLaie dengue Viusss in nailie through vertical ‘ X
ersoaBtaaTsam & Denguesaninooseopentdl moslysiudknepoemicpopaiondiennidngheawy
dsease presening inisly wih ke sympioms, bt morbidity and mortality, both in uban and rural
it can progress to fatal DHF andlor DSS foricaly, envionments ¥ . | nKerala cases of dengue with some
immunity developed againgt a given Vius serolype is Oesths were reparied in 1997 for e it g, abet
imiediothisonyanddoesnatprovideaossproedion detection of DEN-1, DEN-2 and DEN-4 viruses in the

aganstany one of he aher three seraiypes, and upon
contracting a second infection sulxsequently with a

human sera in K
detected in human sera from K

e °. Dengue antibodies had been
ozhikode, Cannur,
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Pabldad, Thisaur, Kottayam and Thiruvananthapuram
cHits s ey @ 19PN, heedyy, aekends
show thet of the two wel known dengue vedor Speces

nhh af Ae agp( L)oouednhesesagqusie
dits, hough wihoutan eidence dfis e nte

disease fransmission n K e Sae nrecartimes
DEN-2 and DEN-3 have been isolated from the vector

mosquitoes and human blood sera, respectively 213

Development of hyperendemicity (i
aoultion n raue) n a shat gpan of one decadk,
argwhinimreind Ae abopais B rete
d te Ay o dege redn n Kedawhdwarans
a fist hand review of the emerging disease under the
changing dimatic and anthropogenic impacts.

K erdasiaiehes noousedibstaoypedidecades
undergone an enomous change in respect of bath its
physiography/climate and risks of emergence or
resurgence of several vector-bome diseases. Whie
malaria incidence has been on the rise with more
indgenouscasestepatedeveryyesr. Siay Kash
which remaned vitely a ey for dengue
inedon i mick1990s, hes been eqaiendgasig
ofwidespread epidemics annually and has now attained
hyperendemicity causing appearance of DHF and DSS
casesaswd 14 The recent emergence of dengue fever
NKereh seams © have a deinie aomebion wih the
climatic change and the imposing anthropogenic
desses 5. The presart review highighis the sais of
denguefevernk eaanteidbdoswihrae
focedaspeicmosuoke Aeabopdus b sk
new breeding habitat near human habitation and

ek - "
immune population!

.e,mlevits

Physiography and Climate

K ergg, wih a toid area of 383863 34 km (Uben
3365 s km and rural 35498 s, km), is one of the
sameler saies dfhe county. tnevertheless hadoours
a population of 31838619 (makes 15468664, fermales
16369995) wih a very high population density of 819
pasorspakmytratisneatfrecimesteraiord
average. Shepedasahighverticalsiopewthanaverage
breedh ofS0km tisendonedwih dvarsied direiic
richness, wih a pnch of hydrdlogical concem as 41 o
sMnasagegnteW esem Ghat emply no
e Adben seankessten 48 hous deraran The

siates lowland region, which aooounts for 10% of the
total area, runs along the coastine and embodies
beaches, swamps and lagoons, besides backwaters,
peddy feks and coconut plantaions. K erabls mdend
(@2odiheialendmess)spimaiymedeupoivaleys
with undulaiing smal hils and meandering passages.
Avariely of seasond, anual and perennid aops are
goannsmeryaiaicsd Ofdheseagpscooa
andpnegppleplaniationsaredfiremendoussigniicance
as dengue vedors have been found to breed there 1,
The hghand iegon (@80 dfhe el seiEs area), wih
sEp b B e wh foies adad dens Pl
aops ke e, tea, coffee and cardamom are groan
ntsiegn

Thedversydiisgeogephcatieatieshesies ied
n a aorespondng dversly n dmeie Whie the hich
rangesalongtheeastemborderhaveacoolandbradng
dmeetroughoutheyesr, hedarsnaieymegy
coestialy nb Arabien sea dong the wesem fark are
hat and humid. The average annual rainfal (3000 mm)
squie hgh compared o aher Indien saies—amost
three imes higher then that in Kamaigka whie twice
tennT  amiNedu TheSaiebescalyenpysiourtypes
ddreg v iZWH, summer, southwest monsoonand
northeast monsoon.

The winter season sets in during the month of

Decemberand conruesitheend ofF ebuay. Duig
ntermatenpasdteste W rerstonedby
thesummerseesn ks inF ebruary and continues
tMy.  Temperaiure is very high duing this period.
Oucasrdl doners sadeacesicdtisseesmn
K atiayam distict tuded in the W estem Ghat ranges
receves the highest ranial during this season. The
southwest monsoon, acoounting for 60-65% of the toial

e heerdiVRva e T
of June and fades out by September. The notheast
monsoon, commencingin October, contbouiesto2530%

direiodrainEl Thecoesalareesiecod amaxdmum

temperatre of 2 °C. The nietiors record amaximum of
37°C during summer.h teceHamtshaad
humid during ApriHvViay while cool during December-

January.

Acaell andlyss dfepoenicsnkK acbleees
thet dengue nat only seemed 10 have an eploenter n
K atiayam before spreading over o entie K erab, most

ofthe cases had erupted inthe mouniainous and syivan
envorsoitieW esemGhatrangesonthesoutwesiem
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ete of the peninsuiar India fadng Arabien sea. coest

nKerala of which t covers nearly 90% of the tod

landmass. The W estem Ghat ranges receve varisble

amount of rainil from both the souhwest (Visy - Juy)

and the northeast monsoon (September - Novembe),

and is charadierized wih the Shola forest pundusted

wih marngroan extensive planiations of uber Hevea
bedass) o (Theobromacacao), oot (Cocos
rudea) and pneapple (Ananas comosus).

CentreforResearchin Medical Entomology (CRME),
Medurai carmied ot stuides in K atiayam, Idukki and
Emakulam, besides the coastal Thrissur and
Thiwananthapuram disticis — al of which have had
epckemics duing pestiew years (Fo ). This regon s
humidity and temperature varying  between 7090%
and22-345 °  C regpedvdy. The amud preqaiaion
is high reaching up to 3000 mm, with the maximum
number ofrainy days (18—21 rany days/ morth) being
n May b August

Thrigsur

Ernakulam

Thiruvananthapuram.

A H 1
......
ﬁ.\‘\ -

“Nagercoil - .
(Kanyakumari Dt., Tamil Nadu)

Fgl P ennsuar Inda showing sies of investigation ino
dengue epidemic in K edhandT  amiNadu Saies.
(Note: The sprawing Westemn Ghat region, shown in dark and shaded
aess, bradgthe o saiesaswel as harbouing the most severely
endemcsiuksies)

Anthropocentric Activities: Change in Climate and

AgicuLre V ersus Denguegenic Conditions
Anthropogenic impacts have brought about a

deEne ik n Kess fet @, aold

urbanizaion and human mobity. k woud be hed ©

bebeteK eral expenenced adoughtin 2003 wih

teasegeamud @i dypngbandimebvd

2000 mm!

Athough K eshwitheps therdid
oets no more than 50460 | of weter for domestc use
perpersondaly W aieralonaencepercapiahasdepieed
miseraby in past few years. The K erdh Sae hes an
but nearly 40% of the resources are lost as un off,
meaning only 42 BCM o weter being avalbe for he
whole populace though the state requires a minimum
of 4970 BCM anmnualy for various indspensably vial
bresatbeqinggoundweiersosevedy tetthe
weker e in severa dtics hes gone damingy ow.
The water Scadly also nduices pegpke 1o siore water
naméange o conanass ke pidhes, cameart ianks
e&.asbgaspostie

Acadence inbahambienttemperature and reaive
humidity is considered highly supportive to a wide
dssemination of the dengue vedor in ime and space.
Theeae edeaes b poe adedre niarll, on
orehand andamargralyetperceptberiseinambent
termperatLie ontheather. Since1980K
saen yeas o defdent el and andher e years
below nommal rainfall. An analysis of the southwest
monsoon  since 1998 shows that
Thiwvananthapuram in 2001, al districts have been
iecevghghlydeertaneinmostyeas(T asg
Keraa hed 2270 mm ranial in 2003, sl about 33%
lesser then the average. twes amongst the few Siakes
nindadedareddought “Hicuig 0Bl oenaty
thet shce 1999 the anuAl rainid hes never toudhed
the average value of 3107 mm; on an average, annual
rainial hes droppedby 15-20% (T adel). Thesouhwest
monsoon has been particularly poor and in 2002 and
2003 it was deficent by as much as 333 and 264%,
duetoflurednotheastmonsoonwihnoareageting
any randuing Januay-March. A dose doservation of
ranil dela i varous deiis see 1900 shons et

ecbhesauieed

except
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Takl P ercentage deviation in southwest monsoon

e ndte 14 dEisdK erala compared
101998 (Source: IndiaMeteorological Departmernt).
Dais 1999 2000 2001 2002 2003
Alappuzha 2 14 16 D 33
Emakulam > 19 3 3 3l
A4 2 17 13 3B 3
Kannur 2 24 20 D 410
Kasargode 2 24 - 3 >3 2
Kdam 2 6 -3 < 3l
Kottayam 37 2 16 3B
Kozhikode 3L 3L 3 L 3
Malappuram 23 2 2 5 3
Palakikad 2z 418 z D c]
Pathanamitita 16 15 13 4 £
Thiruvananthapuram 2 - 6 9 &7 3
Thissr A B 2 L D
W ayanad 3 -1 5 A k)

therumberdiranydaysinK erabhescroppeddasicaly.
Adsoembledmaiccadencenk b 5 poty e
with the atmospheric El Nino phenomenon which
charadierizes monsoorHelated vagaries.

SIhK el can relain waier only for a maximum
o three monihs. Unless it is replenished periodicaly
thoughpredoisionmeny persoffeseearesubect
bacueweer shatege. For decades the marshy lands

and wetiands, which recharge ground water and help
retaining soll moisture, have been reclaimed for
construcing houses and setting up industrial units
induding coconut and ather planiztions.

Forest, which hep in arographic or convectional
rarfdl (i .elenhhdurgeserigpayaniege
idenhddngsaliogeherand g ranneier it
brgescae deloresisionhesbeenocoutingntne siaie
e 1970s, modly wih a view 1o planting cash aops
ke rudoer panaion K eral had an esimeaied forest
cover of 44.45%6 in 1900 which, acoording o the recert
saielie imeges, hed reduced 0 146N 1983 and

a patheic P at present

K erala oignaly hed a toid aopped area panning
over 2 milon hedares, wih paddy as the mgor agp
covering about 35% of this area, fdlowed by cooconut

Tabe Il Dsticiwise average monthly rania in K erala, 2001 (mm).

Deitt Jan Feb Mar Apr May Jun Juy Aug Sep Oct Nov Dec Annual
Thiuvanan- 2 101 178 631 1246 2214 126 4012 276 3082 152 18801
thapurum

Kdam 13 45 6 154 209 3651 4312 201 3114 4322 2661 1104 26513
Pathenamthiia @® 134 878 a3 2462 6544 4013 4198 4560 3768 1063 31528
Alappuzha 21 27 672 A7 1567 7029 157 4TTA 3629 264 1618 31762
Kotiayam 10 @ 401 138 2063 4664 7069 4622 3597 3691 271 1280 31506
L4 ) ® 53 1461 1759 4064 11118 7139 456 74 4385 1479 39067
Emakulam [5¢) 10 480 863 1301 A6 4718 4154 320 3772 1417 3495
Thissr ® @ ar 58] &1 H61 5454 3153 2139 2179 43 31063
Palalkad @® 141 363 08 1251 8139 3802 1493 2159 231 %7 24138
Malappuram K3 00} 196 290 1118 11739 557 2460 3174 3631 24 34534
Kozhikode 16 @® 3] 10 671 149%57 7287 1584 2074 2384 627 40545
W ayanad ™ 73 463 837 1561 8733 5723 1745 2676 1983 %01 20148
Kannur aL @ 154) ] 16 15715 837 1572 7 2506 639 39822
Kasaragode (00] 165 15451 8154 1284 P26 1279 575 37236
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(21%0)(Takell).By1975thepeddygoningarearedLoed
3odtetisaoppedares wihary 0881 min

ha growing paddy. In 2003 the area under paddy
aulivaionnose dveditapelyO31mionhaHone e,

the cooonut planiation susiained a good growth rate of
operannumthrough1990s. isnaeworthythat, along

with cooconut, rubber planiation has de novo supparted

breeding of dengue vedtor, Ae.abopas 7 Apesat
whiebber panaions cooupy thebrgest rd areain

K erala, pacdy feldshave reduced andredaimed argely

for construcdion of humen hebiation 8,

Tael P opulation and land use in K edh Sae 1

Crops Cropped area (1000 ha) % increase or
decrease

1957 2003

Rce 767 311 - A

Coconut 463 906 + 19568

Rubber 100 476 + 47600

Pepper 91 201 +220.87

Tapioca 214 110 - 5140

Other cops 576 1018 + 176.73

T 2211 3022 + 136.68

Dengue Incidence in K edh

Cydic dengue epidemics in K el saie have been
oaouningsinee2001, eventhoughtherstdenguerepart
was brought on record from K aiayam citict in 1997

with 14 cases and 4 desths (Unpublished abservation).

This was followed by a more sever dengue outbreak
imdcaing 67 casss (early 59 noees) ad adl
a13humenhes @iddinoeed) N 1998 ageninte

same detit (T able V). The years of 1999 and 2000
werevitualyfreefromanydenguecases.Honever,

in 2001, epdemic dengue resurged mainly in K otayam,
Idukd and Emekulam reparing 70 cases, foloned by

219 cases in 2002 with some deaths. The year 2003
epeiencd the severest gpoenic il deie yeling as

marny as 346 confimed cases (253-old increase) and
addeBhumenkes saeedirteidimedos

teK  aabstueanddios(T able V). The ooourrence
of DHF and DSS  wes a0 dricaly and serdogicaly
documenied. in spie of this history of denguereiaied

malady during past few years, no mosaito species

wes ever inaiminaied wih a dengue vius in natie n

K erala, which created a void in comprehending the
disease epidemiology.

Table V. DenguecasesindfierentdstiodsnK ershdae
between 1997 and 2003

Year Cases Proportionate increase Deaths

(iaking 1997 as base year)

1997 14 - 4

1998 67 148 13

1999 1 - 0

2000 0 - 0

2001 70 15 1

2002 219 1156 2

2003 3546 1 2333 63

Epidemiology of Dengue in K edh

In view of a rather recent emergence of dengue
rednnK erala, the data on disease epidemiciogy
began 1o appear in lage numbers from invariably al
thefourteendstids soonafierthe souwestmonsoon,
reachingamaximumaf1337inthermonthafduly (Fg2).

ltcanbejudgedfiomthesedosavationsthet 755%
of the toid dengue cases nK erala in 2003 oocured
only during the southwest monsoon period when Ae
abopaus aopeasdnhigerderalyandaertet
nne ofthe fouteen dtiids aoninued o i dergLe
csssiteeddteyen, with Thiuvananthapuram
reparing the highest inddence of 7893646 (2290).
B aso noewarhy thet 9 ofthe 14 ditids, afwhich
four are endoded in the high ranges of the Wesem
Ghatmouniains, had reparted dengue casesforthe frst
time. However, ahosechiy(eg. , Katayam ldLdq
Emakuiam, e  tc )\whchhadbeenrepatingdengueeatier
had shown an increase in the inddence.

Cinicalydenguepetienispreseniedawidespedium
of sgns and symptoms, ofen overisping wih fu and
an investigation carried out in 2003, major symptoms
eldted by DF cases induded fever (100%0), heedache
869, rEeeroatiapan(d7 4%, myaga(772%)ad
joint pain or arthvalga (47.4%0). The haemonhagic
pattemns of the DHF cases were manifiested as rashes
(86.3%0),gumbieeding (21.1%6)and purpurallechymoasses
G3%), ec. Chidren below 15 yr of age were cuite
severely afleded (193%6), alhough meiiy finedion
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Table V. District and monthwise dengue fever cases nK erala during 2003
Dt Jan Feb Mar Apr May Jun U Aug Sep Oct Nov Dec To td
Thiuvanan- 2 2 18 6 3 70 252 152 71 87 47 2 789
thapuram
Kdem 1 1 1 0 3 0 2 9 5 186
Pahenamtita 1 0 0 0 1 10 A 40 4 0 10 6 166
Alappuzha 0 101 7 7 5 3 3 220
Kotiayam 0 106 20 5 8 3 3 191
LK 0 0 0 0 141 37 10 6 1 2 226
Emakulam 0 0 0 0 150 47 17 10 12 319
Thisaur 0 0 0 0 1 73 87 51 0 18 20 363
Palakkad 0 0 0 0 53 52 9 9 2 147
Malappuram 2 n 12 0 248 143 58 18 8 546
Kozhikode 0 0 0 0 13 1 5 0 1 69
W ayanad 0 0 0 0 10 7 10 12 4 49
Kannur 3 2 13 7 5 3 154
Kasargode 0 0 0 31 4 18 18 3 121
TOTAL 28 41 35 1337 819 301 217 120 90 3546
30 1600
—o— + 1400
25 1 Deaths ]
\ 1 1200
@ 20 - 1%
c 1 1000
= °
O 15 | . + 800
O
0 O
-+ 600
O 10 - &
+ 400
5 4
+ 200
0 Bl T ST T T L ST T 0
Jan Feb Mar Apl May Jun Jul Aug Sep Oct Nov Dec
Fig. 2. Dengue cases and deaths in K erala during 2003,
ooouredintheadivead tagegoupai16 80yS(772%0) Virus Detection and Isoiation
with the geriatic group (360 yrs) people being akso ) )
wnerable (35%). Whike a toial of 52.64% patients .
L . appeareduntliate 1990s, the DEN-1and DEN-Aviuses
exhibited haemonthagic pattems of DHF, only 47.36% . )
. . . had been detected in 1970s from the human seraina
manifested signs and symptoms of the dassical dengue _ )
ba. Five DHF cases showed multiple haemonhagic aea le - Kozhlods,Kamr, P '
L L . Thissr,  Kottayam and Thiruvananthapuram onn21
weshieesighaiony Ae.aegypli wihoutaninsiance

Rarely though, Gullain-Barre syndrome and acute

necroising myeliis of unknown aeticlogy were also
reported 1 be assodaied wih dengue nfection

19

LS T e bdiomelhesed
covered under serdogical suvelance of local human
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Duing the 2008 autresk, a ol of 112 ingerfrided
blood samples were collected from dengue suspected
and/or confimed cases. Of these, 74 (66.0%) sera
originating from P attanamthitta. (22.9%), K
(22.29%), Aleppy (Aappuzha) (24.3%6), Emakuiam 6.7%6)
and Thiruvananthapuram (25.6%) were found positve
in antigen capture MAC ELISA.  Using dengue posiive
human sera, the biological TOXO - IFA system was
employed and DEN-3 (67%) was isolated from K ach
cases, implying introduction of a new dengue virus
saoype. Addionaly, a tol of 37 human sera were
tested by indigenously developed MAC-ELISA and 8
exhbiedigManibodesagainstDEN-2indcatingrecert
dengue virus infection. These observations carry
tremendous epidemiological significance from the
viewpoint of evolving hyperendemicily .

Vius detection flom a dengue vedtor n K erala had
been elsve unil 2002 A long '&m investigaiion on
bah Ae. aegypt ad Ae. abopaus nKerala duing
2002-2004 yiekded ol of 240 poaks (5173 aduks) of
Ae. abopidus  comprising 112 poodks (2456 aduis) of
males and 128 pools (2717 adult of which 413 were
wid-caught) of fermales which were screened for the
presence of dengue virus through ELISA. OF
onepodaonssingof20femekes rearedfiomithetiel
collected immatures from Mundakayam in Kottayam
diid, wes posive for dengue s, indcating the
trans-ovarial mode of transmission. This phenomenon
wes further comoborated by a simiiar doservation on
Ae.abopdus ina nearby Nagercol area (Karyakumari
054 TamiNadu)nthelonwerreachesofthe W
Ghat ranges. Subsequently, duing 2004, DEN2 vius
wes fnaly isolated using the TOXO - IFA system and

ottayam

esen

d Ae.abopdus inthetransmissonafdenguenK aca
saie loncaly, ofr Ae. aegypt has not been
inaiminated wih a dengue vius in netre n K aah

Mosquito Fauna and V

Atoial of 9105 specimens belonging i 26 spedes

ectors of Dengue

under seven genera have been sampled in K adb
following various  sampling methods. Among all the
getes,  Aeabopdus —the Asantgermosauiio wes
most dominant (69.7%), followed by Armigeres

subalbatus (0™,  Ae aegypt
uioms (L5%), wih rest of the spedes acoournting
foessten1%chid ly. Aedesaegypli wesgeneraly
conspicuous by ether a toial absence or a very low

dedy (T dde V).

Sampledspedesexhbiedgooddegreediiexdoity
in breeding adgpiabilly 10 various kinds of hebiats.
Aedes albopdus supassd al speces by exhbing
awide spedrum of breeding preferences with a dear-
cutprediedioniorcoconutshelsplesicaups (79.7%/46)
deployed in collecting latex from the rubber trees
(Tabe MII). Aedes albopidus breeding in cocoa pods
(Theobroma cacao) has been widespread in W
Ghat forest finge areas and is sgniicance hes been
dulyemphaszedinpresevingthevedordensiyduing
high monsoon times when the main breeding habitats
such as the latex-cdleding aups tethered along the
main tunk of the rubber ree are rendered unsLiisble
forbreeding due o latter being tumed upside down or
coveredwihpalytheneshesistoavoidwatercoledion
naps 2.Aedboods maintained two peaks of high
olbservation was considerably substantiated by both

@4%) and  Cuex

esen

confimned through ELISA from the two pools of wid thecoranerenelposivyandihead tbrdngindex
caught  Aeabopals femalemosauitoesfromK ottayam fo Aeabopais. Wreteartneranelposidy
ot demorstaingwin cereinty tenevietie e was as high as 64.1-738% in June and 80-84.3% in
Table V. Mosoito spedes in difierent odledions from K erala during March 2002 - November 2003.
Species Landing Immature Eggoder T 0| %
colecion coledion ion (338
(55 Man-hours) (64 Man-hours) T rap-days)
Ae (So) aegypl 0 368 36 404 444
Ae Spaopds 683 2356 3305 6344 6963
A (Am)subebeis 60 1809 12 1881 2066
X (opuioms 0 137 0 137 15
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Tabe V. Breeding habiis of Aealbopicus NK
Breeding habitats No. positive/surveyed ercert posiy P ercent
(To hebiets) posiMy(To e

Natural

Lesf ads (Presppld) 4% 389 2

Cocoa pods 12/18 667 19

Tree hoes 5 /7 714 08

Prt sumps (dainain) 2 /2 100 (0]

Tod B/ 524 53

AfH

Latex coleding ays 499/1093 457 797

coconut shels 5/D 506 2

Mud pots 8/2L 31 13

Giinding stones 4 |5 800 06

Fower pois 2 14 500 (0]

Cement cistems 214 143 a3

Tod 560 / 1226 457 895

Discards

Pisic conarners 93 237 14

Thoonanes 9D 450 14

Tyres 7110 700 u

Batles 5 /8 a25 08

Abandoned shoes 31/3 100 (03]

Tod B/ 418

December, the adut landing index too was Conclusions

conespmdirgly high in June (7.2-11) and December Dengue s an erigneic disease bigely because t

(7178 respechely. does nat have a spedic antidote nor a vacchne is
Hohdensiyof Ae.aboopiLs (Breteauindexabout aetteagaretsedn hgedtetate

20) compered o reively very bw Bl for Ae. aegyp i Inda. cengue wes fist reparied in 19405, the st

seemedipbearadiectimpactondenguetransmisson case of confimed dengue infeciion from K erala was

and dissemination since the: highest cases seemingly recordedin1997only. Since2001 occurrencecfdengue

arose during these two periods only; the more
conspicuous peak of both cases and deaths being
during the southwest monsoon.

increased in K erala and outbreaks were reported
repeatedly from mast of the central and southem
districts. DEN-1 and DEN-4 were detected in human
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seafon K ozhikode, Kannur, Palakkad, Thissur and
Thiruvanthapuram districts, whereas DEN-2 alone was

reported from K aiayamand Thissurdigticls 2 Ande
distrbution of DEN-2 virus was also emphasized in

K eralg, wihout any evidence 1o vedor naiminaiion 2

ahowh  Aeaegpi  wasreguiarly sampled only along
theseacoast Charaderisticalynoreferencewasmade
oteedeed Ae abopaus K

which is a competent vector for dengue viruses, and
the presence of this spedes in assodiation wih Ae.
aagyi  increases the risk for emergence of dengue
epdemics. Aedesabopdus hasbeeninaiminatedwih

acbl 18y

dengue vius in saveral southreast Asian countries 2,

Although the dengue virus serolype-4 has been eariier
reportedfiom Aedbopdis in AsansdinW - estBengal
andV ébe h TamiNadu % te fdg dAesdbopds
camyingdengueviuisnK erdh treticontheasence
Pe aegypii, 5 igoed fr e fgie The pesat
investigations have suggested that Ae. albopicius,
prodigiously present in the Kerala's syivan and
mountainous W esiem Ghatrangestiewih rubberand
cocoa plantations 1721 —the lkely epioenter of the
epdemic dengue episodes i the stete, s efledively
fransmitting dengue Vvirus even in the absence or
dudngionardsispimaty raherthanseconcaryoe
noeesetaramsn s haeioe dartethee
is a drect conelation between the preponderance of
Ae abopals and the conflagration of dengue cases
n Kerda. Whie drculaion of mulipe strains
(hyperendemicity) in nature seems to be a
comprehensible factor in conflagrating dengue
outbreaks, dscovery of DENF3 vius in human serain
ealy2008and DEN2uviush Ae. aoopas soonafier
N 2004 kend agood suppartio the hypohess et the
dengueviusesaresiinthe processofdsseminaion
and esiabishment aaoss the length and width of the
state. A constant occurrence of dengue cases from
K atiayam distid, adequiately supported frst by the
detection of vius in Ae. albopictus in
subsequently its isolation from the same vector and
sie n 2004, alucke onards a lkely paihnay of aign
of dengue emergence in ather neigbouring districts
aggfomK ottayam.

In view of these absenvaiions a dear paralelsm
can be viewed between the occurrence of dengue
epdemic fod and the Ae. abopaus stonghalds in
Keaa 7, and the humanfactor has obviously played
an impartant ke in deparsing the vedor oeces n

Aeaegd

2002 and

the hiherto uninveded aress in the state and arested
conduciveenvionmentforman- Aeadbopdls coad B,
Human behavior is often assodated with the spatial

and empod dstiouion of Ae. abgpdus NK adh
which has a tendency o displace Pe aegyd fank
hebists 2331 | At least three human aciviy Jebied
reasonscanbeatttouiediothespreadal Ae.abopoLs
friomisagrd sheicaboceinte W

in yore to the coastal plains harbouring congested
humansatiementsatpresent () massvedeiorestation
duing pest three decades thet forced Ae. abopidus
D come aut ofis retrd abook, ) development of
human settiements along forest fringe areas where

mosquito frequently fed on human blood
peridomesicaly, adfspierHadlessir

transportation through different modes. Although,

nothing is known at present about zoonoss in K ah
it has been dearly demonstrated that dengue is a

zoonatic disease of monkeys in Malaysia maintained

by Ae. pseudoniveus /subniveus at canopy level %2,
Thereior, it would be inieresting o know if monkey-
based zoonatic reservoir would be occuring in the
W estem Ghat region abounding bothin

and difierent types of monkeys?

estemn Ghat

Ae.abopicts
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COMMENTARY
Dengue virus diseases in K aah
The comprehensive review of dengue vius infeciion eniewesen aoesd rgonwes fee of Peey In
anddseasesinK eralamay be an eye opener for many, my medical schodl days we were tod thet this wes a
onsaverd counts. The people of the Siaie are knoan sdiely feaure for Indigls freedom fom yelow faver.,
e unvesdlieacyandpieinpasordhygere Alicals easien coestwes akso fee fom yebw e,
and environmental cleanliness. Kerala achieved The review of dengue in Kerala by the CRME scentiss
popuisinsihizaionand<Drrimorelyisienoe dgastesnydisdgedminK edhadaote
then two decades ago. Among al Indian siates, K aeh d Aedbopais. wesievstetetdengeviuses,
enpys the highest e expecangy. | sKesbpoeD Sowidey pevaertin T ami Nadu had to reach K adh
environment  +ebied infedious diseases — aher then with its highly susceptible population and now,an
yrectesstethededadteetravaylog abundance of vecior mosquitoes.
time?
. Inl%,mm@mwwiﬁ;f;d( ardvitkod |5' s of JE andl I 9 e
Kottayam and Alappuzha districts. There were conducted by soentsts from CRME or the National
contermporaneous outbreaks of cholera in Alappuzha FeLed\ictyy, PueTo thebestafmyknonkedge
teesovius alue o B Bdywinte

town and malaria in Kasargode. The state govemnment
chianed expat gudance, nduding thet ofhe Diedor

General of ICMR, and crested the K esbSeerdie
of Vitlogy and Infedious Diseases, n Agppuzte,

sene as the nodl agency 1o investigete and inieroept
inthesaieand bing the bestofdegnosiciednobogy,
patLalyinvdoyy, © snethepudchedhneeds
dthe saie. The immedisie and drect benefis were

the unraveing of leplospirass as a megjor prodem n

te s te dsdin dd o god Be HeEs
andvisceralleshmaniasisanddocumentingtheendemic
presence of malaia and chaera in the siate. God's

own country was indeed prone to many environment-
rebied dseases, even n outreaks.

FatreeythedicentEvedoCuicnemosoio)
sndpeeatinK eraaandpresumablyforthatreason
therehasnatheenanyrecurencedfoutresks. Honever,
sporadic cases have continued to occur and the
smoldering presence of the vius suggests that we do
nothave adear undersianding ofis eco-epdemiolagy .
Srangely, JEviushadbeenisobiedly CRME soentisis
from Kerala-caught Mansonioides mosauito.

In the 1950s and 60s students fom K erala coming
o Madras (Chennai) or Velore were prone 1o dengue
Batevayrnedpost “monsoonperiod. K adeswee

norHmMmunewhereaslocal peoplewereimmune. Earlier
mosauitosunveys in Kerala had shown the absence of
Aedes mosquitoes — e o r abopaus. indeed the

state and the Alappuzha Institute of Virdlogy and
Kerala has evety eement necessary o be the leader
andexemplarinP udcHedhamongalsaesdfinca,
Istealyseetethedesstisedasaencehu

d gri d-estnidseesesuvalanesysemwhichbiohed
the gap between public sedor and private sector and

i adionaiented. Let me encourage the Sae hedlh
sysemieadershpiorenvigoraieP udicHealhandapply
soence in the cause of dissase prevenion —induding
diseases due o ad and recognized pathogens — ke
typhad fever and rabies, as wel as the resugent o
emerging diseases named above. As for lepiospiosis
and dengue haemonhagic fever thet we already have,

teddibenandyouged isadiusiontatk

mustnatiderate any longer. Whatis more ominous s
that now the ecdlogical condiions for yelow fever maey

ke in place wih susoepible popuiation and eficert
vedors. inAfica, yelowfever hesbecome endenicin

the essan coes iy Frevits iesdhed hee t

may become established, asituiationwe mustanticioate
and prevent, by constant monitoring of the vector
breeding and density — and by keeping the vector
population below the threshold necessary for virus

fransmsson.

T Jacob John,
Member,
Edéoia Boad of IIVR



24  ICMRBulletin

ABSTRACTS
Some Research Projects Completed Recently

THE DEVELOPMENT OF A NEUROPSEHOIOGICAL
B ATTERY FOR USE ON HINDI KNOWING CHILDREN.

The study was cartied out 1o construct and develop
a comprehensive neuropsychological battery in Hindi
brgege ad eamre is eicacy n dieernising the
chidren with brain damage from the nommal chidren
and find aut if the neuropsychological battery would
damage. The battery consisted of 135 items spread

over 10 basic scales: motor, e \BLH e

memay and intededuial processes. F our more scales
iz, pathognomonic,

were derved from these scales v

ket hemisphere, ight hemisphere and the ol sooe

scae. The iems relained n the batiery were chosen
Three types of ity dLoes ware cartied oLt

0t et- reed; (il) irteag; ad) te mad aEAY

rdiadlity. Resusindcaedrematkablyhighaodlicens
fraypesdiceys dessuppedgtettees
was high.

Conounert veldy of the betiery wes esalished,

Theidngsdithest.dyreveskdovarahiraesiangng
from 6745 1 9383% on d the 14 variabes. On the

(e Yol bess te o s=e waEE  ded aedy

wesB66aithenomelgoup91.43%enthepsydhitic
group and 80.80% in the brain damaged group.
and right hemisphere scales, the battery had been
uessLinBieageady83/cdhethenigdhere

damaged and 90% right hemisphere damaged patients.

It is conduded thet the study has produced the
comprehensive neuropsychological battery for Hindi
knoaing chidenwhichwas proved ibbe arelsble and
valid instrument for purposes of identiication and
beaizaionabyaindysundonindolen Thebetry
s amost comparable or even supetir b the Eesis o
et betieries aunerty avelble. The betiery diers
comprehensiveness and accuracy of larger batieries in
atwo oo and haf hour examination whie exoceeding
single test in accuracy,

comprehensiveness and

ussiliness inrehebilistion pening. Thosewakdgin
the area of dlinical child neuropsychology and in
brain behaviour relationships. However,
aciondl research s necessary o estabish Uy the
\etly dte kelay.

Dt P
Al rsiLie of Medcdl Scerces

Surya Gupta
sydety

New Dehi.

CORRELAION OF APOLIPOPROTEIN E GENE
POLYMORPHISM WITH ISLIPIDEMIA AND BO DY
COMPOSITION IN NORTH INDIAN SUBJECTS: A

CASE CONTROL STUDY.

The study was carried out on 73 non diabetic
hyperipdemic cases (rigyoerides >250 mg% or toid
cholesteral >240 mg%s or bath and non diabetic) and
86healhycontasmeichediorageandsex(non-dabeic,
normolipidemic (triglycerides <200 mg% and total
cholesterol <200mg% and non diabetic) to determine
the influence of apolipoprotein E gene polymoarphism
with dislipidermia and body composition in Indian
population.

Blood samples were drawn for blood sugar,
analysis and genomic DNA isolation. Body mass index

percingistios it -
indhvidliels. Restridion Bolyping 1or o E gere fom
the genomic DNA of dl reauiied indvidual wes done.
Data thus abtained were recorded and statistically
analyzed.

It was found that E4 form of apo E gene was
syiariy tfernhypetthcididestenin
hogheroaidolestierdandL DL dhdesird Caseshavig
E2aeehadhgertigycaidestentercouniepats
inE4and E3groups. The apo E polymorphisminvolves
theaodngregondfgpoEgeneandresuisinaleraion
dgere pod.awhchinundedy arindredly aiet
the meabdc e of fpoproien parides. Phenatypoc
\asinhgo Esarstdosbagnadags
attwo posiions (112 and 158) of amino acid sequence.
Arg at both the pasitions in E4 enhances recepior

| igd
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mediated dearance of LDLC thereby doan reguiaiing disease on occurrence of colopathy. Female patients
LDL recepiorresuingninoessed TC and LDL < Ap wih pregnancy and those with gastricduodenal uicers,
E2ismetaboicalyimpairedwhencomparedio E3. This carthomadcfthecdontedosigmaidregionfoesophagus’/
resulis in delayed catabolsm of dylomicron and VLDL stomach, inflammatory bowel disease and acute hepatic
remnenisino iverand deareased raie of LDL formation encephalopathy were excuded from the study.
leadss 1o Up reguiaion of LDL reoepior thereby leading L o

. L Yeyathosis(77%0)
todecreased LDL andincreaseditiglyoenides. Mepryoipeertsaerenaesss)

. L L. Hghapo was the most common cause for portal hypertension
Edfrequency nhyperodemicindvicdLias thenconiros ) —_ .
syiestetEAcanatasisdbaraorayaiy wih post vl nfecton (44%6) beng the mast common
dscase aeioogy for dthoss. Caoredal cdhangeswere seenin

alrgenumberafpatients (802 0)andparialhypertersive
Manjari Dwivedi gestiropathy in 63% of patients,
BL. Hei
Of LA Vedh . I\U}spedlcrfa”mﬁ}yd‘erga .
Ak Dez(t S lesions and colotectal varices were the macrosoopic
New Dehi changesmostcommonlyfound. Thelesionsthemselves,
] A
P UScEONS are a potential source for acute or chronic lower
el boedin, . d o
1 Dwaved M, Luha K, HéeiBL. and Vikam, NK.. coloniclesionsoccurediogethercommonly. Pedae
High prevalence of apolipoprotein E4 adlele in of cooredtal kesons inoreasses in peints wih porel
demic Indian ion; A conrd g . .
hyperpdemc I.(&mmm sy hypertensive gastropathy, posshly reflecing more
' advanced paral hyperenson. An inoreasing trend for
2 DwiedM,LuhaK, MwA.  AdP andey, RMHHh the presence of coloredal lesons wes seen in peliers
prevene cfapo B4 ke n ypefockemeC pop i wihahossiaesshgeevayohvardye roinend
A case conird Sdy. J Assc Py e 50 193 2002 . ) . .
largecesophegealvarices. Micrasaopcoooncdanges
COLONIC MUCOSAL CHANGES IN PAIENTS wiTH  \erecommon midandrepesenie ofenundeding
PORTAL HYPERTENSION - A CLINICO-  Vescdopaty,  whdhoouredirespechedhepesence
HISTOPATHOLOGICAL STUDY or absence of Macsoopc kesons.
The study was conducted on 30 patients each of The sy wes, thus abe o hgrigt some o e
dithosis exa hepetc pordl vein dostudion and non common microscopic and macroscopic colonic changes
dithoic porl foross  fnd out he megriuce of Seen n petients wih pordl hypererson
macroscopic and microscopic colorectal lesions in
paerlsmmmmﬂlermlmmm Sumeet Sethi
hisopaioogeal chenges and evalete e coreiion, Cod AunK  umar
ifany of gestic muoosal danges (gastopatry) win Deptt. Of Gastroerterdlogy
me_cﬂda”g&(aimw.ardraedmrﬁm Ay Hospital (R&R)
of aelidlogy of portal hypertension and Sege o ver Dehi Cat
ICMR NEWS
Thefdloning mestings dfvarious iedrical groups/ Task F orces (TFs)/Expert Groups (EGs)/Steering
commitees of the Cound were held: Committee and Other Meetings
Scientiic Advisory Groups EG on Stroke and March 1, 2006
Suvabanee AdMiess
DENdP udcain & March 30, 2006
Information EG on Cancer Atias March 3, 2006
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Steering Committee of
National Cancer Registry
Programme

TF on Hypertensive
Disorders of Pregnancy

TF on Leprosy

EG on Centre for Advanced
Research on Liver Disease

TF on Comparison of Eficacy

of DEC or Bolavonod Bxdract

d Ruiaccae aurantiee o r
Coadmingtaion of Bahin
Redudion of Banadiien Haidl
Lymphoedema — A Multicentre
Double Blind Randomized
adTr id

TF on Operationd F el
and Impact of Co administration
of Albandazole and DEC in
Conirding Lynpheic Haiess

EG on Centre for Advanced
Research in Molecuiar Microbiology

March 8, 2006

March 17, 2006

March 29, 2006
A4, 2006

Ani4, 2006

Apil4, 2006

A5, 2006

TFonHVad T  uberuoss Api 12, 2006
Al 12,2006

Api 12 & 17, 006

TF on NorthEast Projects

Sub-Committee on Double

Fabdst
TF on Roavius Api 27, 2006

Project Review Committees (PRCs)/Project Review
Groups (PRGS)

PRC on Biomedical Engineering March 1, 2006

PRC on Oncology March 2, 2006
PRG on Nutiiion March 8, 2006
PRG on T ielHesh March 10-11, 2006
PRC on Experimental March 13, 2006
Medicine and Surgery,ad

Anaesthesia

PRC on Ophthalmology March 21, 2006

PRC on Urology March 23, 2006
PRC on Cardiovascular Diseases Api 24, 006
PRC on Geviatrics Api 25, 2006
PRC on Mental Health Api 25, 2006
P atioation of IOVR Saentisis in Scertiic Bverts

Dr. Vinod Joshi, Deputy Director, Desatt Meddne
Research Centre, Jodhpur, paridpeied in meging of

Research Strengthening Group of Special Programme
forResearchand T lagnT ropical Discases (TDR) at

Neicki (Verch 67, 2006).
Dr. VM. Kaioch, Diector, Certral JALVA reiLie

for Leprosy and Other Myoobadterial Diseases, Agra,
pariicioated in the XXI NIMR Annual Joint Saeniic

Conference at T anzania (March 7-9, 2006).

Dr.SK. Bretadharya, Diedor-nCharge, Naiordl
InsiiuedCholraandEneicDiseasesNCED)K daia
and Addiionel Director Generd, ICMR; Dr. Dda S
andDr. T.Ramamurthy,  DepulyDrecos NICED, Kdaa
and Dr.  Pradeep Das, Director, Rajendra Memorial
ReseachinsiLiedMedcaSoences P a\,  padoeted

inthe Xl Asian Conference on Diaithoeal Diseasesand

Malnutriion at Bangkok (March 8-10, 2006). Dr.

Bhatiacharya also paridpeted in the meeting of Board

dTiustees and the Instiute Suppart Cound of the

Hereiord Vaoie hdie a S (1012 2006

Dr. G. Narendran, Research Officer, Tubercuiosis
Research Centre (TRC), Chennai, participated in the
NIMH/IAPAC  Intemational ConferenceonHV T reatment

Adherence at Jersey Cly (March 8-10, 2006).

Dr. A. K. Mukhopadhyaya, Senior Research Officer,
NICED, KdaapattaednthedsoussononGeneic

Dvety of Helicobacter pylori and is Roe in
P athogenesis, Disease Maniiestaion and T ransmission
at Dhaka (March 1317, 2006).

Dr. PR. Narayanan, Director, TRC, Chennai,
perigpeied nte W okshopon T -od besed Dagnoss
dalaetT Uberaulosss Infedion in Resource Limied
Setingat Geneva (March 1617, 2006). Dr. Narayanan

and Dr. Soumya Swaminathan, Deputy Director (Sr.
Gradk), TRC, Chermai, partidpeted nthe W
HIV Sequence Immunology and V
at Coorado (March 27 — Api 1, 2006).

orkshop on
eT D
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Dr. HN. Saiyed, Director, Natiordl InsfiLie of
Occupational Health (NIOH), Ahmedabad, participated
in the VI meeting of the Standing Committee of the
Intemational Programme on Chemical Safety (IPCS
Programme Advisory Committee at Bangkok (March 21-
23 2006)

Dr.SP. Trhy, Deputy Director, National AIDS
ReseachinsiiLie (NARI), P ure, parigpeiednthe ADS
aT rials Group Leadership Retreat at San Diego
(March 21-23, 2006).

Dr. RS PaapeDiedorNAR puneparidpeed
inthe meeing on HV Anirerovial Diug Ressance n
Asa at Hanal (March 27-31, 2006).

Dr. PK. Des Dedry, VecdorContolResearchCentre
(VCRC), P ondicheny, patpeed nte M medig o
the Gaood Alance 0 Bimireie L ympheic Hetess at
R (March 2931, 2006). Dr. Des ako patidosied in
thellmesingofthe SouhEastAsaRegondProgamme
Review Group for Biminetion of L ypeic Faiess a
Jekartay (A 2728, 2006)

Dr. J.M. Deshpande, Director,
Centre, Mumbai, participeied inthe mesting of W akng
Group on Approaches to Improving T imeliness of

LaboaoyResusioUsenheP d Ba=n HHe
at Geneva (March 3031, 2006).

Dr ArpiNegAsssantDie, NIOH, Ahmedabad,
participeted in the VIl W orld Congress on Injury

Preveniion and Safety Promoton at Duban(Api 25,
2006).

Dr. Nisha Mathew,S. Research Officer,
Pondcheny, paidpeedintelnemaiond Conerence
on Studure based Drug Discovery at Whister,

Coumbia (A 49, 2006).

Dr. MD. Gupte, Director, Natiordl InstiLie of
Epidemiology, ~ Chenrei, parfidpeted in he mesing of
theGlobalF  orum on Leprasy Control and VIl WHO
Technical Advisory Group Meeting for Leprosy at
Aberdeen (Api 1821, 2006).

DrCPBagadDr. P.K MeAsssartDedns
National InstiLie of Makaria Research (NIMR), Deh,
patigoeied in e emeiord F oum for Sustaineble
Management of Disease V ennsaBgg@pl2024,
2006).

Dr.CP. PuiDet, Dr.S_. Chauhan, Assisiant
Dieaor, and Dr. Jayani Mana-Pramark, .

Enterouus Research

VCRC,

British

Reseath

O, Netorel IrsiiLie for Research n Reproducive
Health, Mumbai and Dr. Smia Josh, Reseach Oficey,

NARIP - uneparidoeiedinteV orkshoponNorth-South
Intemational Collaboration in Microbicide Research

(Microbiade 2006) at Cape T onn (A 2326, 2006).
Dr. RR. Gangakhedkar, Asssant Dredor, NAR,
P une, participated in the WHO -UNFPA Strategic

Partnership Programme Implementation Review and
Planning W akshop for Countries of Inersiied F
at Bangkok (A 2427, 2006).

Dr. Tapas Chakma, Assistant Director,
MedcalResearchCentrefor T e e,  paijesd
ntelV  Epdemi Inelgence Senvioes Corference at
Aeria (A 2428 2006)

Dr. L. Singotomu, Deputy Director (Sr.
Naiord IrsiiLie of Nutiion, Hydkerabed, perticiosied
in the Intemational Meeting “Scanning 2006" at

W ashingon, D C. (3l 2527, 2006

Dr. A. P.Desh Dieao, Dr. Neena Valecha, Deputy
DiedoadVisBreSivesavaLab T echnican NIMR,
DehiandDr. K .Sama AsssiartDiedorandOficer -
nCharge, NIVR Field Siaion, Rourkela, pertipeiedin
a meeting “A phase-l double biind paralel group
randomized, dose ranging study assessing the
for 7 days in patients with acute uncomplicated
Plasmodium falciparum melia at Basd (Al 2628
2006).

OCus

Regiondl

Grack),

Dr. Kamalesh Sarkar, Asssiert Diedor,
K dkata pericpeedinte XM inermeiorelaonieence

on Reducion of Drug rekated Ham at vV

30- May 4, 2006).

NICED,

ancouver (A

Training Programmes/F elowships

Dr.SRameshK  umar, ReseachOficer, Tuberauloss
Research Centre, Chennai, proceeded to Brown
Unvady, Rhodeldand, USAunderF ocatynereiorel
Training and Research Programme for 6 months w. ef.
March 30, 2006.

Dr. Ant PdSenmoReseachOlie, Nd e
of Chalera. and Enteric Diseases, K okata proceeded o
Japan to aval training under JICANICED proect on
Prevenion ofEmerging Dianhoeal Discases Phasedlfor
7 months w. ef. March 1, 2006.
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Report
W orkshop on “Ethical Review for Protection of Human P

The Indian Cound of Medical Research has been
ergeoed nadviies iBsed b lcetics sre e bt
decade. W  ihterkesedmevsed Bricd Guddnes
for Biomedical Research in Human Subjedts” in 2000,
thecame mperaive thet the biomedicd researchersin
thecouniryshouldbesersizedioresizethatihehumen
subjects involved in research should be adequiately
proeced nhiscomedionheCoundrecsvedsuppat
for planning a cunicuium for teaching bioethics
undergraduaies, posigraduates researdhersandianers.
The Coundl also received support for centrally
coordineted hioathics education for india which woud
test the above-mentioned curriculum in training
programmes planned for different target groups.
Subsequently,  workshopsarebeigorganzedinvarious
pats o the county.

InthisseriesawarkshopwasoganzednNewDeh
for Institutional Ethics Committee (IEC) Members

(Chairman, Member Secretary and other members)
aqossthe county. Tredgpdvedtewakshopsio
sensizethe ECmembersandincreaseawarenessabout
ehical guideines and reguisiions in indeawhich shoud
bemeicuiouslyiolonwedouingethicalrevievmednansm

when human participants are involved in biomedical
committee members of ICMR institutes.

articpants involved in Researd’

The topics covered in the workshop induded:

Inroduction o
Background,

Research Ethics: Historical
Ethical  Principles,  Animal

Bxperimentation and ICMR Guidelines

Institiional Ethics Commitees: Management, Roes
and Responsbiies
Informed Consent: Content and Process

Ethics Committees: Legaliies and Lawyers

P erspedive

Ethical Issues in Clinical and Epidemiological
Research induding Standard of Care and P Tr id

Berelis

Rk Berekt Arebyss

Special Concems: Inducement for P atpeionand

Cotidhees

Special Issues: Privacy and Confidentiality and
Research on Stored T ssues

Bthics of New T echndogies: Genetics, Genomics,
Assisted Reproductive T echnology and Organ
SN
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