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"#S%SHP&' (P*#($%&™() !"tAnd Aedes albopictus. Knowledge of vector prevalence is essential to estimate
the geographical distribution of dengue infection and associated disease. !
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"#$%&' (#1%" | "#$"%&"()'$&*"+,-"&.[#"#O"#$% &' (& #$%H#&H %S ($
"#$%"&' (1 )*+,%-.* "I"#$%& '#!"()#™ acute febrile "#1$%8&%'()* +"#%,* -,.* 11" 01,&1#* %"* 2,'1345(* 6*
disease places nearly two thirds of global countries with cyclic epidemics, along with
M#$%N&™() %&) *'+,) &") '(-/1&™(0) 1&) 2%+) %$*.%34W#$%"&'()* "H&* +"%&,-'(* /)* 0"1'$234*
"#$%!& I(&)*# +,-&!-" (&' NI-1&"*(/," (,( " M"#$%&'()M"#$% &'()*&% '+",-"./% ()'% 01,21'/"(3%
MHIB%&' (1) (*+,-%&".)&+/%)"0'%" *1&!"['#! & +#101 Thailand, Sri Lanka and Timor"!"#3$"%!

! !

"#$%& '()$*+& ,#-)./10)*/".& 1I',2& +)3& (3*/4)*(%& "#$%& '%(&)**" & *"#*+$, & H$%"&' ()& *+#,&,"+)-&
IS 1"%& #$%" &!"'("#)**)+,"-1,./1"0)1/2" 345678" "#$ %&'()*+%&,-.$ -*(,)$/)&,")$ 0"#!()*1+$ %&$ ()) &#$
M"#$%&!1™() *'+,-*1-$) $.$+/) /$0+1) 2'3&4east Asia, M"#$1"%& %'()*1& +$,%"& %"+,()%& -).*H& /¢

I"H#$ VH&IH (S )+ - +$ +./(I #&S *(01$ +#(1"2$ *(0$  I"HIS%H&()(%SISH(%S$+,$-(".(/$H01$($2,/$3,"4"05(
145908 ()*+,-& *)& $%0)& (".$& /1), $) 0T #$ US& Yo 1"# $"%1&H %' (1" *&+ # - # [0&(+# 1&+# %23'40",0%#

project estimates that DENV is transmitted in 128 "#3%&'()* +,* &'1$%!$* - H#+/).+/-* - $* O+/(-#"#
I"H$96&' ()% +'%, *pop!"#$%&5f 3.97 billion!!"#risk to PH$%68( )*( +,-". I HISY&YE'()* +,-%%&.,-I(* %™ |,-O1*
dengue infection.”3!I""# $%&'()*+,#*'# (-+#.%&@st 1"#$%& $"$()Hence, further insight into changing
"4$%  &'(H)*% )+% -.% '/0'12% 345% B)&'$% I"HSIVH&'&H)N+ ¥, 1 [+ * S+ )-0S!+ | #Yo* #& .+ &1+
IHSUH )+, "H- HE+, IS0+, [$1S(04+, 24&'03()+,  "HIS% &™(H% )**% +"% "&+1% -')./*% /100'1% .2%
IHYOHE (V*HE(-&.( HSOH (12#. #S3(#$3(1.%4&  H#S%"&'()(*+,-(&"$&. /S #E&+ 0&11.0(8#+,+1(#(,"&

- HI"#$%E&'()"*+#,-*.",/0,1*",/0,2345 Il ! ! HHIHTHITHInTE ! "2277"9604
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I"# $%&HS% &"% #(% '$)*"% &"% )+,-1+1"#%  "H#SU&"()*+,"(-'% "#PW&'()"'&"&*+"&'&S," 1$&-"1$,"
"H#$"#%! &' () $*&H+(%*&'#, * &Y% F*-.(/*(&0%-(#',%'12(1'("#$1%"&' ()*"*'+,"™) (-'1"./"0",")!""*%/1) %/23'%$%) 4'
"#$% &'$(% )$*+),5(% ($-.&$% /"'$'% "-(% $',"012"1$(% number of cases predicted and incidences for each

"#$%&'(%)*$+,(-&),()'&,".$,1)$%%/$0).(-1'2',3)2/1) "#$%& '(& )" +(,& *+-./0#01+(& -+,"23& 4"& 51%$)0
I"#5%&' (%o#)&SH#" (1*+&%$# ,-"'-).[#10)1#.)1#0%* #!"#  I"#"'$%"&' &(%(')*+, %-""./'1%(%"1012!"' 3-4%-'#"&' 45'
"#$%"&'("&)*+,%' &8 5% " & H"#HI U "#$% &3$'(&)*+,% -.&*+,% )/PURMSB &#"'()*% +,)-".%

! Pradesh, Gujarat, Karnataka, Kerala, Maharashtra,
M"HES%&™ ()" +)1$#,-+( ! Punjab, Rajasthan, Tamil Nadu, West Bengal and

" #3%& (%) &" *&(+," -(*" +./0)+%&0" $/" 1) 234 HS I"H$%& (" )*)+#,-%*.' /' -$"0™ 12 0-,-"034(0' 5,0’
HS%&™ HO((+"+ -1 )M 0".%-# 1231 "I"HIS %&'S  I"HS%W&' ()*' +, - -+-H0' [+/0%H-1+1' +,' 2131#4' 5.1%"
I"#$%&'() $*) +*,&$(-) &!*,.1,) .($*,) #-) %/01$*1#$/*) PG " W Q) F 4, #iS- . /"N " # % H &S &HP Y& ("

"#SY&H' () H#+,%-./%+0#1,%-./%H#2%3!((24.56#"%7%(t#ses in India. We applied the two expansion factors
'# SN&'SH $W)*+,)# -*#  X-08# O*# $%)*+)# 1"#1$%#1"&'#(8&)%)#*%o+"*1%  #-.#)%'%(1%,#/0#)1&!%):

"HSU&H () +,- I'# "SN&'("(# )+, %&"-# )-"(# IO# I"# $%I&'(1$# ) (%$%o# *'+# $(),# -S(+# " "+# +$/&$
I"#$#1%"& %3 & $%&'( )*+,$")( &-,( ./%+)",( I-( I"H$%&"%'()*+ Y%+ -.)/%0+ (1%$%+ "2#%3%+ (-
I"#$%&! " ()" 1H#$%E&' () *&(&+,'&-,.#.1,01#(1,)21),."( I"H$%&" "(&)* & "+ YH,)+"H," $%&"(" -.$' &/"(" 01"

I"#S%E&' (%0)*+ ,#-&# .&$-10# .&#/$$-1-1&2# 1 3%# 4%56- LUHIHE" % & '$($")*+& (,%& -.,(11/& $0""& ., #.%" #'&
"#$  %&'()&*S +#)LH#S (S H&HS +(),(FBSS  I"H$%&'$IS& (%) &HF&AS, I HEEH-B&, "H.*,"I&SYo#. 0" H#<
M #$%%&&&'()*)' (+) #(#$%&H#'($)* H#S &' (%0 &)™ !

"#$%#$&  '0*+(,&  -+(.+%//$&  0123!'-4& "#$%8&$5%' () &*+,&-.-%/!
HE%%E& () #+,-'+ 1BH SV &H &($)*+#,-) &*-#.[HO&* +SUH# 1"#$%"& '()& *""#& +",-$#./"0& #& 1#0.(& 2-+& 3(#4&
!n#$%%&|$u($)n#$%&l(%)n*&#n&fn !ll#$ %&|$ O*+#$ !u#$%&| ()m *+$%,| './O+%)"1I n_+1||2+3| 4*| 1"56.'" +5l

"H#E%&'  ()*#+,-#%, H'HE"  #P%&"I"#$%N&'  %N"# "#$%& '%(& ) %*+& ,"+& -)%-& . %/ & #+/0HR24 E&) %o
I"#$%"&'%((")*#&+,&)-"&.108&1"2"&3(4+&4"325-"6&,+2&!""# $U&'(# &)*+!"# $U&'S(&)*)+&,-** # &"I$0$1/&"+#

published data, annual reports, Communicable "#$%&' ()1*+,'#+-".$+)*+/0/12+ .3%)*4+ *+13("%$'5+
I"#S%HSHRASY &'()*+% ,-.% [*0()% 1-2/)3,*1/-% /-% 1"# $%&'(Yo# )*1&'# +,11- # |&# 0)12(++)# 34%8&# [+# 3) %
"#3%"&'#1&()*&+,-. &/H#I0'1& "#$%& #'(#& )"*+$,& )*"-& .(%*(,& /$*$& ,0(*$%0& '1 238

! I"#$% & (#)&!"%&*+,-./8&$+"%(%0&" %! 12345

I"#$% &'&()% *'$% +,)-"(0% (.&/0(0% -1% ($-#2'-(% |

"HS%"& () +!+,-& +HEHSYE $"& "(H) (& V& +"H) (N HE  I"HSWH&'H() I"HEWE'S" # () %&" *+ 1" #$% S #S" &S’

'#$ %&'()!*+#$ ,-$ *(+#."reporting of present M"#$%E& () *+,(BN"#! !

I"#$96&"()* %+ 1,1-%./+ 0"#+ %!-&.(-%!+ (#%+ 1(1%62+ 3)H"#$%6& (&) #+ *"+§-$.+/'-) +(0$%" &+$() *"*%.*,) +()
I"#$% &3$'()% *+1"#1$% &'()*'% &+,+% -*./012'&% .3%  I"#$%& %'& #SH& ()*&#*"+,*& -$.,"'& ()*/*0-*'& #,.$"+&
I"#$ %&'&()*$ +$ -#N"$ 08 1.2&1$ 3#/,.)HAS  I"HS%&'($)*$ +)%#,($-.,)/)012$ 3#(04#$ 5% -.,46$'&6$

Government of India. During this period, 34 ou!"#$" "#$%&' () 1%) +*(19%) 1%) - JA"#$%" &$'()"*'+$(,"-$./0$"

"# $%&% '$()*+,*# -'..+%,.+'$# IH "#$% &$'(&)$*% PHHS %5 "&' ()1 +,+"-$ I"(+./#+&0% 1&)&S 2/"#$ (/1$ .&$
dengue but the reporting numbers are low and vary "#$%&' ()$*+%$,-","1$.-$),'+,#'./0-1'2$,-)+%'3 #"+4'
widely. Surveillance of dengue in India is passive "#$%& (#)*#)"#+"),-,.)[#0.12345(#563#7+.,*#83*3).4¢
"#$ %0!&'#S ('S &) +HS &M+, &,+'&S (-8 /01S  I"'H$"%& '()*& +#H& ,-#".& [-%0"1"28& $3"& 4"54%673+8
'#PI$%PI& #It I"# $%&&H '()*+%,-YiHat "#HS%NE&' "#$%"&'$"()* (+*,%&(-"%'#*).'$%,/"0") 1* )$"&(1".#* ")*
I"#$%al surveillance or sentinel systems have a H"#$ %"&'S ())$ #*+,-$ '#,!1$ "1./*10-.$ &%$ 12$ 3/,,#41.$
"HS"HN&' () *#S"+1"#P1%&'() *+&,+) *") -../0"1) M"#$$%8&%'( $)&*+,)*+$( -%!$( #.'( [+ #$%E&'(
I"#$ %&'S ("#'$)*S +*,)"S " I H#S WoH&H%S '($ ) +#, I"HSW&I"#$% &"#'% ("% *+% *-"% .[#% +"0'#H1*2*-
M'#$1%&'() &') "%&S$™*+) ,-L"&++*/") 0*) 1™) "#S%&' () #&*+,*-.1/$/$01)()*$"2.1'$"3*' ("L (*+*I"*
"#3%&H#!" ($)(*+&$,&)'(&)'(-&%./'$&( &)' (01 L/0#!'( " #3$" %&™ #$" (&")%" *&+&,-" .&$/" 01'&" 2.03" #45"
1"# BI0O&'("# '$# )*+ # |- #IMH $%& Y ()*+%!". 11"#$% I"#"$%& %' % Fialitis (JE). As evidence of the sero”

"#$% &'#'#% ($#)% )#+)&,(-% ##."% 01#2*3(",+(Vo1r$%&%$%'() *&) '+#1#) '#!') *#) *&) -..) #/0)
M"#$%&'()* "* +&%,-* .["0&/™* $%* I'$1."$/* 2/340/* neutralized yellow fever while only few neutralized

I"#$%&%'()%*)+*8%,- Japanese encephalitis. The highest prevalence of
! "#3$%&'$()*+1)*#&*,-./*0*1234567*8&99&+("*%:*; ) #*
Our estimates are based in 2 computation models. "#$%8&' ()*%-+,-%./10%188" % &$' () *+,-),./012'*3/4'

In first simple computation, we applied Thai and
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I"# $%&H '(# )*+,-.-# [+ # *-0152.&# 3+044 5,43%-# "#S%&H"#'()*1+,"1("-./"&0"(+,1+( 2*3+.$3"( /"&4*"(
I"#$%&'(%)*+,-%.)',"1.00%8&.. 1 I"#$5%&9%" (&H#&' &)*&+"," -.&#&/)' 0$#")1' -."%" 2&#"3*4
! "#"'$%&' (%!"" )* (&%!!+(%&' ,"-./" 0%fHorrhagic
"H#$%&' (#)*+#,)-./" #+0#1234#5#%6-6#-67+86-69#0-+:# Fever (DHF) were observed in young adults.™!

I"#$%&™ ()*+,-'%,"."&&/$"0'1/)2('3,4%+5'6"7%,,%,7'%," !

"#$%&'()&*+,-&./,&(,0.&121.,,(&3,"-4%&'&-,BH#E% In a 1960 survey, DENV 2 neutralizing antibodies
I"#$"1% &'% 1()*$"1% &+% (,"% (#-+!.$!1$&+% &'% *"+/)"Va"$%& ) $*&S+"$,-.,/081#"23/" (*$-($3)' /*$#"4-)"(*4%
"#$%8%' (&H&' $)*&#+,-&)' ") .&JIO#&1' 20$+3' 4)*"' I't#t $%&'()%*# &+, # W -# ,(/(.0-.1# 2-&&%1+,3

"#SHY&'$()*%+"#%, #S(-&. VBV EHPH &' ()*+,'&-.&(/-& "#$%$&" () #$+)(,-)!./)012)(,-)/0%34((0)53,$$%)$
different dengue viruses were isolated from '#$%&'() *+,%&%-+) .#/-)) 0123) 4) -5%6#,%+7) %-
"#$%&H' ()*(+Pcaught I"#"$% & ()*H!"#$%&' () (#* "#$%&&" " () *%+%,+*',-*.)-(&*'.($#%).(/'-0-("' 1.4#'

I"#$% "B#$% &"(! 1"#$%&'%&()* +#,%-.* ["HO™  I"#"$%&'(#)"$"*+,(-...(/,,"(#0%1,( L #(),1,)211"#$
"#$%&&Y'( )" +( )" H#( "%#.[-01( 2#&3MH( -0( "#$%&'()*+,*+-.%/0(1/2(&%034205/1%.%8&647/3%64
1"#$%&$'( )*+,-( ./01$2( "03&'$/41( 56( 7$88"S( 56(  I"#$%&'(Y"HS%&"B('$%")%*(1+,--(.%/$0"$1%23%+!")
I"#$%& '()*+& ,-& '().& "-& /012#1"3& /A& 5678& 9& :":& ! I"#$%&'()*#+,$&%-,)#'+#),.,- #/001)),}#-,(-&,"#/1#
"#$%&$' ()$' %) *+,-.' ( /(01&' $&)1#&' 2#"30&(4"  "#$#%!&'()*+$,-$./,01'(-$0()2($0,10($1#%&!$!/)I1$!/,+$

I"HES%& &HB()* +, (", %-",'. %" . 1#$ 1"#$% &' ("% 1"#$ "$ #%&™()'S *+,(-".$ */$ 01230'45+'$ 67*8.$
I"H$06&'() *+#,) #'-.1&H#™) %/() 0%&!1&" T P 1"#$ I"#$9%&'() *+11,) -./0) 1#) (2.$('.&384.513) 21//(%#)
I"#$%&S$' %(' )%&*"&+"&)", -"&./" +&(")0+%&S' 1"1™  I'#"$%&'()'(*%(")+,%-./)/0' 1. 21("-. (*% (‘H#1$("3$2"
1"#$%&S'()* (#+,-$'(.)-*/0(-*(#+,'$*+#()* (#+)11( I"H$%!" HSY&' ™ (1061 )*+" )+"-11*" §_ /0" 1*+11$2"

1" $%&H ' Yo()*$)+ #-&.)/+0#'100& 1 &2#3&00! (&# 4'-'56#7 H $%&'())I6* F 1" #$%&'()*" #+%+,)-" .+-/,&0*"
I"#$%&'(&)*+'&,%+) $*) &-1.)#$#,/'&!$()0".) &-'&)"1$ I"#$%8&'() **"%%&+) ,-) |.+&%) */,.+%&-) '-+) 0I"-1)
"H$%E&"! ()*%' +,-*' %.1%/0%,%' 1&' 2&$1)' -, +,-*  "#$%&' ()*"+,-.1.%$! 1+.0' *1%)& +2' %3*

"HB%&'()* "HO)'+(* | $+-* [0")(* '+ 1+#-2)3* 40" I"HS%&'(%)"*"($+(,$-.&/&0&1+&!($+(23456
I"#$%"%& (& )*"& +,+& -'.['0(%1& /"% .$(2()34& !

I"#1$%!1&'1() #5%*+$,) (1&-.1) %&/1'0%1&2) 31+(%&-) 041)  1"#$% &'()% *+,-.% ,/0% 122(% 3415366% 07-80$-9%
I"H$%E& ( #%0( )%*)+",-( #SH( 1 *%&HS-&*( 0%, 11( I"HS%E&'($"HI6(")*(+)" %, (+--"-".%($' Yo, /H*("-)"0/)(,’
'S 00"&'("S &)+, I"HHS%&™()*+,-. ($*/$. I"# $%&' (Yo# |()*+%.,-./# .10%# 1&12# $%&'[#5% &' (%
infections among staff members who were native "#$%&' ())*+(,-$." /0" *1%3$' &$1$%$' .-&$(&$2'
"#$%E&&" Yot (‘%) *Yo+!&,# - [H#0%1"+/." #!,2%# .+134" # "#3%&' &
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"#$ %&' ($)#*+8&,$ &- '#(Y%o#./S &-$ #' (0#$*#)&*/+'($+'$ "#$%#"&'1()*"%&&+#," I-1$".' %#'/0012'34™ 1-1$".' %!
"#3$%& '%#& ()*+",& -).'$& '%/& ())"& )%0$.1& $"02.0)#&"#$"%&' (") (*+,(-"%$./01%(1.23&' (/" (4+(0$&5(6 &) &66(
"#$%&' () *' %o +*#,-"./0%&*-" () %o#$' % 1.0#%#!+%&'2.&'0%laboratories that carry out laboratory supported
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