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Policy and epidemiological context 
•  The$number$of$TB$cases$reported$in$the$United$States$has$
followed$a$prolonged$exponen:al$decline$since$the$mid$
1950s,$only$interrupted$by$an$HIVDfueled$increase$in$TB$
cases$in$the$1990s.$

•  If$annual$declines$in$TB$case$rates$match$the$trend$
observed$over$the$past$20$years,$it$will$take$more$than$60$
years$to$achieve$TB$elimina:on,$defined$as$<1$case$per$
million$per$year.$$

•  ForeignDborn$individuals$represent$an$increasing$share$of$
reported$TB$cases,$with$66%$of$all$TB$cases$reported$for$
2014$among$foreignDborn$individuals.$

•  Historical$reduc:ons$in$TB$case$rates$reflect$
improvements$in$case$finding$and$treatment,$but$further$
improvements$in$these$areas$may$be$difficult.$New$
interven:on$approaches$may$be$needed$to$maintain$and$
accelerate$declines$in$TB$cases.$

Research questions and approach •  Projec:ons$suggest$an$ongoing,$approx.$logDlinear$decline$
in$TB$cases$among$the$USDborn$popula:on.$TB$incidence$
increasingly$dominated$by$imported$infec:on,$and$longerD
term$projec:ons$are$sensi:ve$to$uncertainty$in$
immigra:on$paTerns$and$trends.$$

•  Future$trends$in$TB$in$the$US$depend$on$TB$control$success$
among$foreignDborn$and$highDrisk$groups.$Accelera:ng$
declines$in$TB$cases$will$require$substan:ally$expanded$
LTBI$treatment,$strategies$targeXng$imported$infec:on,$or$
novel$approaches$for$addressing$LTBI$burden.$

Future projections 

Conclusions 

The$Union$)$North$America$Region/Na4onal$TB$Controllers$Associa4on,$20th$Joint$Annual$Conference,$February$24)27$2016,$Denver.$

Model structure and parameterization Scenarios 
1. Base$case:$TB$care$held$at$current$levels$
2. LTBI$screening$&$treatment$for$all$immigrants$
3. INHDRPT$LTBI$regimen,$intensified$screening$of$riskDgroups$
4. Intensified$case$detec:on,$halve$:me$to$treatment$ini:a:on$
5. Reduce$treatment$default/failure,$DRDTB$misdiag.$by$50%$
6. All$improvements$(scenarios$2D5)$together$

1960 1980 2000 2020 2040 2060 2080

1

2

5

10

20

50

100

200

500 ●
●

●

●
●

●

●
●

● ● ●
●

●
●

●
●

●
●

●
●

●
●

●
●

●
●

● ● ●
●

●
● ● ● ● ●

●
● ● ●

●
●

●
●

●

●
●

● ●
● ● ●

●
●

●
●

●
●

●
●

● ●●
● ●

● ● ● ● ●
●

● ● ● ● ● ● ●

●
●

●
● ● ●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●

●
●

●

●

●
●

Year

TB Cases Per Million of Total Population

●

●

●All TB cases
US=born cases

Foreign−born cases
Log−linear extrapolation

Uninfected, 
Susceptible 

Core TB Subdivision 

TB Treatmnt 
Smear-Neg 

1st-Line 

TB Treatmnt 
Smear-Pos 

1st-Line 

Latent 
Slow / 

Recovered 

TB Treatmnt 
Smear-Neg 

2nd-Line 

Uninfected, 
Partially 
Immune 

Latent  
Fast 

Smr-Pos 
Active TB 

Smr-Neg 
Active TB 

LTBI 
Treatment 

TB Treatmnt 
Smear-Pos 
2nd-Line 

Model entry for 
foreign born 

Basic state 
transition 

(1) Exits due to 
mortality not 
shown. 

(2) Foreign born enter 
distributed across 
non-treatment 
states. 

Model entry for 
US born 

Drug Resistance Subdivision 

Pan- 
Sensitive 

RIF 
Resistance 

INH  
Resistance 

MDR-TB MDR+ / 
XDR-TB 

Basic state 
transition 

(1) Exits due to mortality not shown.  
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•  Model$constructed$as$determinis:c$stateDtransi:on$model,$with$subdivisions$for$relevant$features$of$TB$epi$and$control.$
•  Published$evidence$used$to$create$prior$distribu:ons$for$model$parameters,$then$Bayesian$calibra:on$to$program$data.$

•  Simula:ons$from$1950$to$create$appropriate$cohort$distribu:ons,$compare$to$historical$data.$Policy$projec:ons$from$2015.$

Fit to historical data 
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Project$funded$by$the$U.S.$Centers$for$Disease$Control$and$Preven4on,$Na4onal$Center$for$HIV,$Viral$Hepa44s,$STD,$and$TB$Preven4on$Epidemiologic$and$Economic$Modeling$Agreement$(5U38PS004642)$

•  It$is$important$to$understand$the$longDterm$trends$in$TB$
epidemiology$in$the$US,$and$the$impact$of$policy$op:ons$
that$might$be$employed$to$decrease$TB$burden$and$
shorten$the$:me$to$TB$elimina:on.$$

•  We$developed$a$detailed$mathema:cal$model$of$TB$
epidemiology$and$the$mechanisms$determining$longDterm$
outcomes,$and$used$that$model$to$simulate$the$future$
course$of$TB$epidemiology$under$several$policy$scenarios.$$
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