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Background
Transmission of infectious pathogens is heterogenous.
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Understanding heterogeneity in transmission can:
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We analyze transmission data from the United 
States (and key states, CA, FL, NY, and TX)
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Genotype cluster size distribution of TB cases in the US

Reference data
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Branching Process Models

Gen 1:
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Branching Process Models

Gen 1:

Gen 2:

Gen 3:

Gen 4:

W+/('&('#)2%*+=*<*=1#$C$2<2$%-2)2'(32+2*)>4

I.2%$*@2$*-((=C0#.2=%,'#"2:('@%)(%2<#$1#)2%)-2%,*)%(,%)-2%"(=2$.4

! !"#$%&'(&)"*"+$,"-.&*"#$%&/012&,"&0,#030#-4%&%$3$%&3450410",
! !"#$%&6(&789:1;<$&*"#$% =714,#45#&>"*<451*$,14%&154,.*0..0",&*"#$%?
! !"#$%&@(&A3$5#0.<$5.$# *"#$%&=B<*4 $1&4%C&6D'@?&
! !"#$%&E(&F",+:140%$#&*"#$% =G"0..",&%"+,"5*4%?



Model comparison



Fitting branching process models to cluster distributions.
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Underlying individual-level heterogeneity
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Underlying individual-level heterogeneity
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State-level differences across CA, FL, NY and TX
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State-level differences across CA, FL, NY and TX
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Comparing inferences under different cluster definitions

Reference data
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Model for under and over ascertainment

True Cluster
Cluster with

underreporting/
under ascertainment

Cluster with 
importation and 

over ascertainment



Simulation Study for Sensitivity of Model-based inference

Simulate cluster distributions 
using branching process models

(true parameters)

Generate “observed” cluster distributions
By filtering with under/over ascertainment

Estimate parameters using “observed” distributions
and our fitting procedure
(estimated parameters)

Compare true and 
estimated parameters



Sensitivity of model inference



Sensitivity of model inference
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Summary
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Limitations and next steps

" L(+<2+)*(+#$%32+()>&*+3%/#+%02%&'(+2%)(%0()-%1+=2'%#+=%(<2'%#./2')#*+"2+)
" 410"**"H+*$%1ES&%##%1E(2'#"#B()'2?(+F(#H"2%&"1(2/)$/*"B()"F$S*%E,$(2"1#+*%1E(TU(410"*(
'#2"*$'%1&"1$

" P*'1#&%##%+1(%1(H'#$(F*+&('1("10"&%2(#$*'%1B(%&H+*$'$%+1B(0"$"2$%+1(+F(0""H"*('12"#$*G(TU(V')#"(
'$$*%./$%+1(+*(+M"*('#2"*$'%1&"1$((3WX7L(2+1F%*&"0(M%'(YZ[C

" \'1(M'*G(."$-""1(I$. #$*'%1#(30%FF"*"12"#(%1(0%M"*#%$GC

" !)#)2C$2<2$%=*,,2'2+/2.%/(1$=%02%='*<2+%0>%()-2'%,#/)('.
" D%FF"*"12"(%1(2%*2/)'$%1E(#$*'%1#
" D"&+E*'H,G('10(#%]"(+F(#$'$"('10(2+/1$%"#

" J.)*"#)2=%*+=*<*=1#$C$2<2$%-2)2'(32+2*)>%#'2%+()%2+)*'2$>%*+=*<*=1#$C.&2/*,*/
" [+2%"$')B("1M%*+1&"1$')B(H'$,+E"1@#H"2%F%2B(P>@H*+E*'&(*")'$"0(F'2$+*#(2'1(0*%M"(,"$"*+E"1"%$G8
" 410"*#$'10%1E($,"(0*%M"*#(2'1(,")H(H*%+*%$%]"(H*+E*'&#S%1$"*M"1$%+1#8



Thank you!



The Netherlands and the UK
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