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month IPT program was introduced nationwide and the continuous IPT program was implemented in 14 districts with the highest estimated TB incidence 

rates in 2018. The number of districts intervened over the simulation period was fixed in either intervention scenario, reflecting a static intervention policy. 

Solid lines, arithmetic means of the distributions of resampled parameter sets; the ribbons, 95% projection intervals.!
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'65#&'!<#;%,05#26!1'&#2:!CDE(F.DEGEH)!I , cumulative number of TB cases averted among adults, in relation to the base case. 8 , cumulative number of TB-

related deaths averted among PLHIV, in relation to the base case. This includes the deaths averted among active TB cases that are being treated. K, cumulative 

number of all-cause deaths averted among PLHIV, in relation to the base case. For A-C: Solid lines, arithmetic means of the distributions of resampled 

parameter sets; the ribbons, 95% projection intervals.  
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/B//!"#/$ODHI["II"CH /
/

62/7(6+*'/0/X^_W=>////////B/H,/!"#/(;)4'+6''6,4/64/)4-/:;6,;/(,/X^_` /
//////()3&@//////////L/S/
//////+3&@6a///////L/S/
//////+3&(Q&@6a/L/S//
V/*.'*/>/
//////()3&@//////////L/:);'Y()3&@/
//////+3&@6a///////L/:);'Y+3&@6a/
//////+3&(Q&@6a/L/:);'Y+3&(Q&@6a//
V/
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/////
/////
62/7(6+*'/0/X^_W=>///

.)+Q-)&@6a/L/S////////////
B/H,/!"#/(;)4'+6''6,4/64/)4-/:;6,;/(,/X^_` /

V/*.'*/62/7(6+*'/0/X^^X/b/(6+*'/cL/X^_W=>/
.)+Q-)&@6a/L/7XS\7*d:7.,<7Z_`^A^ZZ\@6a645&'=]X`\7(6+*'1X^_`==1X==]7I&HMK&HM"&HM$&H=]7(6+*'1X^_`=///
B/!"#/(;)4'+6''6,4/64/X^_W1X^^S/6'/(@*/')+*/)'/X^^S/

V/*.'*/62/7(6+*'/0/ZSXe/b/(6+*'/cL/X^^X=>/
.)+Q-)&@6a/L/@6a645&'\645f2.,,;7(6+*'1X^e^=g\H]XSSS]7I&H/M/K&H/M/"&H/M/$&H=/
B/GHD"hI/*'(6+)(*'/,2/!"#/6456-*45*/;)(*' /

V/*.'*/>.)+Q-)&@6a/L/@6a645&'\7645fZeg/1/SAXW^ZiSe\75*6.64<7(6+*'1ZSX_===\H]XSSS]7I&H/M/K&H/M/"&H/M/$&H=V//
B/!"#/6456-*45*/;*-35*-/Q9/@).2/2;,+/ZSX_/(,/ZSiS/

///
///
////B//!"#/NDIK/hK$KN$"CH/OD$KI/

///@6a&5-;///L/SAeiZX]7X/M/*d:7171W`iAXWZX/M/SAiZj_/\/(6+*'/===////B/26((*-/.,<6'(65/<;,?(@/53;a*/
///// ///<)++)///L/@6a&5-;\+3&@6a]7X1@6a&5-;=/////
///
/////
/
BB///IG[I /
/

B/:*;',4/(6+*/,4/"F$ /
B/74,(*k/64(*<;)(*-/,3(:3(/6'/53+3.)(6a*/:*;',4 19*);'/,2/"F$=/
-F$&6:(/L/I&D",4/M/K&D",4/M/"&D",4/M/N&D",4/
///// /
B/:*;',4/(6+*/,4/DO# /
B/74,(*k/64(*<;)(*-/,3(:3(/6'/53+3.)(6a*/:*;',4 19*);'/,2/DO$=/
-F$&);a/L/I&D":;*/M/I&D",4/M/I&D":,'(/M/K&D":;*/M/K&D",4/M/K&D":,'(/M/"&D":;*/M/"&D",4/M/"&D":,'(/M/N&D",4/M/
N&D":,'(/M/$&D/
/
B/:*;',4/(6+*/,4/$%/(;*)(+*4(/)+,4</).. /
B/74,(*k/64(*<;)(*-/,3(:3(/6'/53+3.)(6a*/:*;',4 19*);'/,2/(;*)(+*4(/2,;/)5(6a*/$%=/
-F$&(Q(d/L/$&H/M/$&D/
/////
B/:*;',4/(6+*/,4/$%/(;*)(+*4(/64/FE!"# /
B/74,(*k/64(*<;)(*-/,3(:3(/6'/53+3.)(6a*/:*;',4 19*);'/,2/(;*)(+*4(/2,;/)5(6a*/$%/)+,4</FE!"#= /
-F$&(Q(d&@6a/L/$&D/
/////
B/$%/6456-*45*/;)(*/,a*;)..//
B/74,(*k/64(*<;)(*-/,3(:3( /6'/53+3.)(6a*/$%/6456-*45*=/
-$%645/L/d\.)+Q-)&(Q\I&H/M/d\7X1+=\.)+Q-)&(Q\K&H/M/:\K&H/M//
d&@\.)+Q-)&(Q\I&!/M/d&@\7X1+=\.)+Q-)&(Q\K&!/M/:&@\K&!/M/
d&)\.)+Q-)&(Q\I&D":;*/M//d&)\7X1+=\.)+Q-)&(Q\K&D":;*/M/:&)\K&D":;*/M/
2&6\d&)\.)+Q-)&(Q\I&D",4/M/2&6\d&)\7X1+=\.)+Q-)&(Q\K&D",4/M/:&)6\K&D",4/M/
2&6\d&)\7X1+=\.)+Q-)&(Q\N&D",4/M/d&)\.)+Q-)&(Q\I&D":,'(/M/d&)\7X1+=\.)+Q-)&(Q\K&D":,'(/M/
:&)\K&D":,'(/M/d&)\7X1+=\.)+Q-)&(Q\N&D":,'( /
/////
B/$%/6456-*45*/;)(*/)+,4</FE!"#/
B/74,(*k/64(*<;)(*-/,3(:3( /6'/53+3.)(6a*/$%/6456-*45*/)+,4</FE!"# =/
-$%645&@6a/L/d&@\.)+Q-)&(Q\I&!/M/d&@\7X1+=\.)+Q-)&(Q\K&!/M/:&@\K&!/M/
d&)\.)+Q-)&(Q\I&D":;*/M//d&)\7X1+=\.)+Q-)&(Q\K&D":;*/M/:&)\K&D":;*/M/
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2&6\d&)\.)+Q-)&(Q\I&D",4/M/2&6\d&)\7X1+=\.)+Q-)&(Q\K&D",4/M/:&)6\K&D",4/M//
2&6\d&)\7X1+=\.)+Q-)&(Q\N&D",4/M/d&)\.)+Q-)&(Q\ I&D":,'(/M/d&)\7X1+=\.)+Q-)&(Q\K&D":,'(/M/
:&)\K&D":,'(/M/d&)\7X1+=\.)+Q-)&(Q\N&D":,'( /
/
B/$%/6456-*45*/;)(*/)+,4</FE!"#/,4/DO$/
B/74,(*k/64(*<;)(*-/,3(:3(/6'/53+3.)(6a*/$%/6456-*45*/)+,4</FE!"#/,4/DO$=/
-$%645&);a/L/d&)\.)+Q-)&(Q\I&D":;*/M//d&)\7X1+=\.)+Q-)&(Q\K&D":;*/M/:&)\K&D":;*/M/
2&6\d&)\.)+Q-)&(Q\I&D",4/M/2&6\d&)\7X1+=\.)+Q-)&(Q\K&D",4/M/:&)6\K&D",4/M//
2&6\d&)\7X1+=\.)+Q-)&(Q\N&D",4/M/d&)\.)+Q-)&(Q\I&D":,'(/M/d&)\7X1+=\.)+Q-)&(Q\K&D":,'(/M/
:&)\K&D":,'(/M/d&)\7X1+=\.)+Q-)&(Q\N&D":,'( /
/////
B/!"#/6456-*45*/;)(*/
B/74,(*k/64(*<;)(*-/ ,3(:3(/6'/53+3.)(6a*/!"#/6456-*45*=/
-!"#645/L/.)+Q-)&@6a\7I&H/M/K&H/M/"&H/M/$&H=////////
/////
B/;)(*/,2/'();(64</$%/(;*)(+*4(//
B/74,(*k/64(*<;)(*- /,3(:3(/6'/ (@*/43+Q*;/,2/:*,:.*/?@,/646(6)(*-/(;*)(+*4(/ 2,;/)5(6a*/$%=/
-$&'();(/L /()3\"&H/M/()3&)\"&D":;*/M/*\6,()\"&D":;*/M/()3&@\"&!/M/()3&)\"&D":,'(/M/()3&)6\"&D",4/
////
B/;)(*/,2/'();(64</"F$/
B/74,(*k/64(*<;)(*-/,3(:3(/6'/(@*/43+Q*;/,2/:*,:.*/?@,/646(6)(*-/"F$=/
-"F$&'();(/L/7X1l=\6,()\I&D":;*/M/7X1l=\6,()\K&D":; */M/7X1l=\7X1*=\6,()\"&D":;*/M/U\7X1;@,=\:@6\$&D///
/
B/;)(*/,2/'();(64</DO$/
-DO$&'();(/L/<)++)\7I&!/M/K&!/M/"&!=/M/()3&@\"&!/M/.)+Q-)&@6a\$&H/
/////
B/+,;().6(9/;)(*/)+,4</*4(6;*/:,:3.)(6,4 /
B/74,(*k/,3(:3(/?@*4/64(*<;)(*-/6'/53+3.)(6a*/+,;().6(9=/
-[&(,(/L// +3&:*-'\7I&:/M/K&:=/M/+3\7I&H/M/K&H=/M/+3&(Q\"&H/M/+3&(;\$&H/M/+3&@6a\7I&!/M/K&!=/M/
+3&(Q&@6a\"&!/M/+3&);a\7I&D":;*/M/K&D":;*/M/I&D":,'(/M/K&D":,'(/M/N&D":,'(=/M/+3&(Q&);a\7"&D":;*/M/
"&D":,'(=/M/+3&)6\7I&D",4/M/K&D",4/M/N&D",4=/M/+3&(Q&)6\"&D",4/M/+3&(;&);a\$&D/
/
B/+,;().6(9/;)(*/ )+,4</)-3.('/)4-/)-,.*'5*4('/ /
B/74,(*k/64(*<;)(*-/ ,3(:3( /6'/53+3.)(6a*/+,;().6(9=/
-[/L //+3\7I&H/M/K&H=/M/+3&(Q\"&H/M/+3&(;\$&H/M/+3&@6a\7I&!/M/K&!=/M/+3&(Q&@6a\"&!/M/
+3&);a\7I&D":;*/M/K&D":;*/M/I&D":,'(/M/K&D":,'(/M/N&D":,'(=/M/+3&(Q&);a\7"&D":;*/M/"&D":,'(=/M/
+3&)6\7I&D",4/M/K&D",4/M/N&D",4=/M/+3&(Q&)6\"&D",4/M/+3&(;&);a\$&D/
/
B/+,;().6(9/;)(*/)+,4</FE!"# /
B/74,(*k/64(*<;)(*-/ ,3(:3(/6'/53+3.)(6a*/+,;().6(9 /)+,4</FE!"# =/
-[&@6a/L/+3&@6a\7I&!/M/K&!=/M/+3&(Q&@6a\"&!/M/
+3&);a\7I&D":;*/M/K&D":;*/M/I&D":,'(/M/K&D":,'(/M/N&D":,'(=/M/+3&(Q&);a\7"&D":;*/M/"&D":,'(=/M/
+3&)6\7I&D",4/M/K&D",4/M/N&D",4=/M/+3&(Q&)6\"&D",4/M/+3&(;&);a\$&D/
/
B/+,;().6(9/;)(*/)+,4</FE!"#/,4/DO$ /
B/74,(*k/64(*<;)(*-/,3(:3(/6'/53+3.)(6a*/+,;().6(9/)+,4</FE!"#/,4/DO$=/
-[& );a/L/+3&);a\7I&D":;*/M/K&D":;*/M/I&D":,'(/M/K&D":,'(/M/N&D":,'(=/M/+3&(Q&);a\7"&D":;*/M/"&D":,'(=/M/
+3&)6\7I&D",4/M/K&D",4/M/N&D",4=/M/+3&(Q&)6\"&D",4/M/+3&(;&);a\$&D/
/
B/$%/-*)(@'/)+,4</)../)-3.('/)4- /)-,.*'5*4(' /
B/74,(*k/64(*<;)(*-/,3(:3(/6'/53+3.)(6a*/$%1;*.)(*-/+,;().6(9= /
-[&(Q/L /7+3&(Q\"&H/M/+3&(Q&@6a\"&!/M/+3&(Q&);a\7"&D":;*/M/"&D":,'(=/M/+3&(Q&)6\"&D",4/M/+3&(;&);a\$&D/
M/+3&(;\$&H=/m/+3\7"&H/M/"&!/M/"&D":;*/M/"&D":,'(/M/"&D",4M$&D/M/$&H=//
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/
B/$%/-*)(@'/)+,4</)../FE!"# /
-[&(Q&@6a/L/7+3&(Q&@6a\"&!/M/+3&(Q&);a\7"&D":;*/M/"&D":,'(=/M/+3&(Q&)6\"&D",4/M/+3&(;&);a\$&D=/m/
+3\7"&!/M/"&D":;*/M/"&D":,'(/M/"&D",4/M/$&D=//
/////
B/$%/-*)(@'/)+,4</)../FE!"#/,4/DO#/
-[&(Q&);a/ L/7+3&(Q&);a\7"&D":;*/M/"&D":,'(=/M/+3&(Q&)6\"&D",4/M/+3&(;&);a\$&D=/1/+3\7"&D":;*/M/"&D":,'(/
M/"&D",4/M/$&D=/
/
B/$%/)'',56)(*-/-*)(@'/)+,4</)../)-3.('/)4-/)-,.*'5*4(' /
-[&(Q&)((;/0 1/7+3&(Q\"&H/M/+3&(Q&@6a\"&!/M/+3&(Q&);a\7"&D":;*/M/"&D":,'(=/M/+3&(Q&)6\"&D",4/M//
+3&(;\$&H/M/+3&(;&);a\$&D=/1/7+3\"&H/M/+3&@6a\"&!/M/+3&);a\7"&D":;*/M/"&D":,'(=/M/+3&)6\"&D",4/M/
+3\$&H/M/+3&);a\$&D=//
/////
B/$%/)--,56)(*-/-*)(@'/)+,4</)../FE!"# /
-[&(Q&@6a&)((;/01/7+3&(Q&@6a\"&!/M/+3&(Q&);a\7"&D":;*/M/"&D":,'(=/M/+3&(Q&)6\"&D",4/M/+3&(;&);a\$&D=/1/
7+3&@6a\"&!/M/+3&);a\7"&D":;*/M/"&D":,'(=/M/+3&)6\"&D",4/M/+3&);a\$&D=/
/////
B/$%/)'',56)(*-/-*)(@'/)+,4</)../FE!"#/,4/DO# /
-[&(Q&);a&)((;/0 1/7+3&(Q&);a\7"&D":;*/M/"&D":,'(=/M/+3&(Q&)6\"&D",4/M/+3&(;&);a\$&D=/m//
7+3&);a\7"&D":;*/M/"&D":,'(=/M/+3&)6\"&D",4/M/+3&);a\$&D=/
/////
/
B/%6;(@/;)(*/////
Q/L/-[/ /

/
/
BB///ChK/nGHN$"CHI/
/////

-I&:/L /Q/1/7.)+Q-)&(Q/M/*:'6.,4/M/+3&:*-'=\I&: /
/////
-K&:/L/.)+Q-)&(Q\I&:/ 1/7*:'6.,4/M/+3&:*-'=\K&: /
/////
-I&H/L/*:'6.,4\I&:/ 1/7.)+Q-)&(Q/M/.)+Q-)&@6a=\I&H/1/+3\I&H///B/3:-)(*-/o34ZS/E! /
/////
-K&H/L/*:'6.,4\K&:/M/7X1d=\.)+Q-)&(Q\I&H/1/d\7X1+=\.)+Q-)&(Q\K&H/1/:\K&H/1/.)+Q-)&@6a\K&H/M/
'6<+)\"&H/M/;@,\:@6\$&H/1/+3\K&H/////
/////
-"&H/L/d\.)+Q-)&(Q\I&H/M/d\7X1+=\.)+Q-)&(Q\ K&H/M/:\K&H/1/.)+Q-)&@6a\"&H//1/'6<+)\"&H/1/()3\"&H/M/
7X1;@,=\:@6\$&H/1/+3&(Q\"&H/
/////
-$&H/L/()3\"&H/1/:@6\$&H/1/+3&(;\$&H/1/.)+Q-)&@6a\$&H/
/////
-I&!/L /.)+Q-)&@6a\I&H/1/.)+Q-)&(Q\I&!/ 1/<)++)\I&!/ 1/+3&@6a\I&!/
/////
-K&!/L/7X1d&@=\.)+Q-)&(Q\I&!/1/d&@\7X1+=\. )+Q-)&(Q\K&!/M/.)+Q-)&@6a\K&H/1/<)++)\K&!/ 1/:&@\K&!/M/
'6<+)&@\"&!/1/+3&@6a\K&!/
/////
-"&!/L /d&@\.)+Q-)&(Q\I&!/M/d&@\7X1+=\.)+Q-)&(Q\K&!/M/.)+Q-)&@6a\"&H/1/<)++)\"&!/M/:&@\K&!/ 1/
'6<+)&@\"&!/1/+3&(Q&@6a\"&!/1/()3&@\"&!/
/////
-I&D":;*/L /<)++)\I&!/ 1/.)+Q-)&(Q\I& D":;*/1/6,()\I&D":;*/ 1/+3&);a\I&D":;* /
/////
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-K&D":;*/L/<)++)\K&!/M/7X1d&)=\.)+Q-)&(Q\I&D":;*/ 1/d&)\7X1+=\.)+Q-)&(Q\K&D":;*/1/:&)\K&D":;*/ 1/
6,()\K&D":;*/M/'6<+)&)\"&D":;*/1/+3&);a\K&D":;* /
/////
-"&D":;*/L/<)++)\"&!/M/d&)\.)+Q-)&(Q\I&D":;*/M//d&)\7X1+=\.)+Q-)&(Q\K&D":;*/M/:&)\K&D":;*/1/
'6<+)&)\"&D":;*/ 1/()3&)\"&D":;*/ 1/6,()\"&D":;*/ 1/+3&(Q&);a\"&D":;*/
/////
-I&D",4/L/7X1l=\6,()\I&D":;*/ 1/2&6\.)+Q-)&(Q\I&D",4/1/T)::)\I&D",4/ 1/+3&)6\I&D",4//
/////
-K&D",4/L/7X1l =\6,()\K&D":;*/M/2&6\7X1d&)=\.)+Q-)&(Q\I&D",4/1/T)::)\K&D",4/ m//
2&6\d&)\7X1+=\.)+Q-)&(Q\K&D",4/1/:&)6\K&D",4/M/'6<+)&)6\"&D",4/M/U\;@,\:@6\$&D/1/+3&)6\K&D",4/1/
'&6:(\K&D",4/M/2&6\7X1d&)=\7X1+=\.)+Q-)&(Q\N&D",4/
/////
-"&D",4/L/7X1l=\7X1*=\6,()\"&D":;*/M/2&6\d&)\.)+Q-)&(Q\I&D",4/1/'6<+)&)6\"&D",4/M/2&6\d&)\7X1
+=\.)+Q-)&(Q\K&D",4/M/:&)6\K&D",4/1/()3&)6\"&D",4/1/T)::)\"&D",4/M/U\7X1;@,=\:@6\$&D/1/+3&(Q&)6\"&D",4/
M/2&6\d&)\7X1+=\.)+Q-)&(Q\N&D",4/
/////
-I&D":,'(/L /T)::)\I&D",4/M/l\6, ()\I&D":;*/ 1/.)+Q-)&(Q\I&D":,'(/ 1/+3&);a\I&D":,'( /
/////
-K&D":,'(/L /T)::)\K&D",4/M/l\6,()\K&D":;*/M/7X1d&)=\.)+Q-)&(Q\I&D":,'(/ m/
d&)\7X1+=\.)+Q-)&(Q\K&D":,'(/ 1/:&)\K&D":,'(/M/'6<+)&)\"&D":,'(/M/7X1U=\;@,\:@6\$&D/1/+3&);a\K&D":,'(/M/
7X1d&)=\7X1+=\.)+Q-)&(Q\N &D":,'( /
/////
-"&D":,'(/L /T)::)\"&D",4/M/l\7X 1*=\6,()\"&D":;*/M/d&)\.)+Q-)&(Q\I&D":,'(/M//
d&)\7X1+=\.)+Q-)&(Q\K&D":,'(/M/:&)\K&D":,'(/ 1/'6<+)&)\"&D":,'(/ 1/()3&)\"&D":,'(/M//
7X1U=\7X1;@,=\:@6\$&D/1/+3&(Q&);a\"&D":,'(/M/d&)\7X1+=\.)+Q-)&(Q\N&D":,'( /
/////
-$&D/L/()3&)\"&D":;*/M/*\6,()\"&D":;*/M/()3&@\"&!/M/()3&)\"&D":,'(/M/()3&)6\"&D",4/M/.)+Q-)&@6a\$&H/m//
:@6\$&D/1/+3&(;&);a\$&D/
/////
-N&D",4/L//'&6:(\K&D",4/1/2&6\7X1+=\.)+Q-)&(Q\N&D",4/1/T)::)\N&D",4/ 1/+3&)6\N&D",4//
/////
-N&D":,'(/L /T)::)\N&D",4/ 1/7X1+=\.)+Q-)& (Q\N&D":,'(/1/+3&);a\N&D":,'( /
/////

/////
////;*(3;47.6'(757-F$&6:(8/-F$&);a8/-F$&(Q(d8/-F$&(Q(d&@6a8/Bj/
//////////////////-$%6458/-$%645&@6a8/-$%645&);a8/-!"#6458/Be/
//////////////////-$&'();(8/-$D&'();(8/-"F$&'();(8/-DO$&'();(8BXZ/
//////////////////-[&(,(8/-[8/-[&@6a8/-[&);a8/ BXW/
//////////////////-[&(Q8/-[&(Q&@6a8/-[&(Q&);a8/BX^/
//////////////////-[&(Q&)((;8/-[&(Q&@6a&)((;8/-[&(Q&);a&)((;8/BZZ/
//////////////////- I&:8/-K&:8/BZj/
//////////////////-I&H8/-K&H8/-"&H8/-$&H8/BZe/
//////////////////-I&!8/-K&!8/-"&!8/BiX/
//////////////////- I&D":;*8/-K&D":;*8/-"&D":;*8/Bij/
//////////////////-I&D",48/-K&D",48/-"&D",48/Bi_/
//////////////////-I&D":,'(8/-K&D":,'(8/-"&D":,'(8/BjS /
//////////////////-$&D8/-N&D",48/-N&D":,'(/Bji/
////===/
//V=/
V!
( (
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4#7#8#$5#2(

<=*!"#"$%&'()*+,"-.%/&"01&2("#3.&45,6(7&89:; <89:==*,)=*>(?@#A*2#$#3'A*#)B*C(DE"'$$5A*2#FG$#)BA*

HIJ=K*LM<:=*

L=*N#)G5F5F5*0A*0#FF'5O*JPA*.#G$5FQI?'&R*NA*S#R)*JA*>#DR#F'#R*CA*TR'?@3#)B'F#*U2A*5&*#$=*>.(&,%?(&

"01&@"##&*@&35A(,/5#*?%?&%0&!"#"$%B&"??*/%"3%*0?&$%3.&2CD&%0@(/3%*0&"01&"03%,(3,*6%,"#&3.(,"-7=*
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