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•  Post-‐2015	  End	  TB	  strategy	  formalized	  goals	  for	  
aggressive	  TB	  control:	  

à TB	  incidence	  reduced	  by	  50%,	  TB	  mortality	  reduced	  
by	  75%	  by	  2025	  

•  If	  goals	  to	  be	  achieved	  at	  global	  level,	  need	  major	  gains	  
in	  high-‐burden	  countries	  	  

•  TB-‐MAC	  convened	  a	  collabora>on	  of	  TB	  modelling	  
groups:	  can	  intensified	  TB	  control	  meet	  the	  global	  TB	  
targets	  in	  China,	  India	  and	  South	  Africa?	  

Mo3va3on  I
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•  Countries	  need	  to	  understand	  cost-‐effec>veness	  and	  
affordability	  of	  expanded	  TB	  control	  before	  commiUng	  
to	  efforts	  

•  In	  planning	  expanded	  TB	  control,	  what	  to	  do?	  	  

à Mul>ple	  approaches	  which	  could	  be	  adopted,	  useful	  to	  
compare	  rela>ve	  costs	  and	  health	  impact	  of	  each	  

•  TB	  places	  major	  economic	  burden	  on	  households,	  how	  
will	  expanded	  TB	  control	  affect	  these	  costs?	  

Mo3va3on  II
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The  ques3ons:
	  

1.  What	  is	  the	  cost-‐effec>veness	  of	  compe>ng	  
approaches	  for	  expanded	  TB	  control?	  

2.  What	  are	  the	  resource	  requirements	  of	  expanded	  
TB	  control?	  

3.  How	  would	  expanded	  TB	  control	  impact	  the	  costs	  
borne	  by	  pa>ents	  and	  families?	  



www.tb-‐mac.org	  

Analy3c  approach  I

•  Collabora>on	  of	  mul>ple	  TB	  modelling	  groups	  
Model	  	   Model	  type	   Age	  structure	   Popula:on	  strata	   Countries	  
AuTuMN	   DC	   <15	  and	  15+	   MDR/non-‐MDR-‐TB,	  care	  access.	  For	  South	  

Africa:	  HIV/ART/CD4	  status	  
CH,	  IN,	  SA	  

Harvard	  	   DC	   15+	   HIV/ART/CD4	  status,	  drug	  resistance,	  tx	  
history,	  TB	  care	  access	  

CH,	  IN,	  SA	  

Hopkins	   DC	   15+	   HIV/ART/CD4	  status,	  MDR/non-‐MDR-‐TB	   SA	  

ICPHFI	   DC	   15+	   MDR/non-‐MDR-‐TB,	  tx	  history	   IN	  

IDM	  	   SM	   Explicit	  age	   MDR/non-‐MDR-‐TB,	  provider	  and	  tx	  history	   CH	  

NTU	   DC	   15+	   MDR/non-‐MDR-‐TB,	  health	  care	  system,	  tx	  
history	  

CH	  

STAMP	  	   SM	   Monthly	  groups	   Sex,	  tx	  history	  and	  type,	  >me	  since	  infec>on	  
and	  ac>va>on	  

IN	  

TIME	   DC	   <15	  and	  15+	   HIV/ART/CD4	  status,	  MDR/non-‐MDR-‐TB,	  tx	  
history	  

CH,	  IN,	  SA	  

UGA	   DC	   <15	  and	  15+	   HIV/ART	  status,	  MDR	   SA	  
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Analy3c  approach  II

•  Sought	  input	  from	  program	  experts	  in	  each	  country	  to	  
define	  scenarios	  for	  expanded	  TB	  control	  
e.g.	  Reduce	  default	  between	  diagnosis	  and	  treatment	  
from	  10%	  to	  5%	  

• Worked	  with	  country	  experts	  to	  define	  ac>vi>es	  
required	  to	  achieve	  scenario	  goals	  
e.g.	  Compensa>on	  for	  pa>ent	  expenses	  assoc	  with	  
diagnosis	  and	  treatment,	  follow-‐up	  of	  defaulters	  in	  
community	  
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Analy3c  approach  III

•  Each	  interven>on	  scenario:	  scale-‐up	  of	  some	  
interven>on(s)	  over	  10	  years,	  then	  maintained	  at	  final	  
level	  for	  following	  10	  years	  

Analy>c	  
horizon	  

Too	  short	  to	  
capture	  benefits	  

Too	  long	  
to	  believe	  

shorter	   longer	  
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Scenarios:  China

Interven:on	  scenario	   Ac:vi:es	  	   Timing	  and	  program	  effects	  
Expanding	  access	  to	  
care	  

Reimbursement	  of	  pa>ent	  
expenses,	  encourage	  TB	  care	  in	  
designated	  hospitals,	  from	  CDCs	  

Popula>on	  without	  TB	  care	  access	  
from	  5%	  to	  3.75%	  by	  2025.	  Popula>on	  
accessing	  high-‐quality	  care	  from	  80%	  
to	  95%	  by	  2025	  

Xpert	  MTB/RIF	  for	  TB	  
diagnosis	  

Xpert	  replaces	  smear	  in	  rou>ne	  
diagnos>c	  algorithm	  	  

Xpert	  MTB-‐RIF	  coverage	  from	  0%	  to	  
100%	  by	  2022	  

Improved	  treatment	  
quality	  

Beher	  referral	  systems	  and	  sample	  
transport,	  reimbursement	  of	  
pa>ent	  expenses,	  Mhealth,	  case	  
mgmt	  and	  adherence	  support.	  
Beher	  mgmt	  for	  MDR-‐TB	  
treatment	  side-‐effects	  

Ini>al	  default	  from	  3%	  to	  1.5%	  by	  
2025	  for	  DS-‐TB,	  and	  from	  50%	  to	  15%	  
by	  2025	  for	  DR-‐TB.	  Treatment	  success	  
from	  82%	  to	  90%	  by	  2025	  for	  DS-‐TB,	  
and	  from	  35%	  to	  65%	  by	  2025	  for	  DR-‐
TB	  

Combina:on	   All	  above	   All	  above	  
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Scenarios:  India

Interven:on	  scenario	   Ac:vi:es	  	   Timing	  and	  program	  effects	  
Expanding	  access	  to	  
care	  

Subsidies	  for	  TB	  care	  in	  private	  
sector,	  increased	  microscopy	  
access	  in	  public	  sector	  	  

Pop	  without	  TB	  care	  access	  from	  9.5%	  to	  
4.75%	  by	  2022.	  Pop	  accessing	  high-‐
quality	  care	  from	  50%	  to	  90%	  by	  2022	  

Ac:ve	  case	  finding	  in	  
the	  general	  pop	  

Mobile	  screening	  units	  with	  
symptom	  screen/x-‐ray/Xpert	  

Popula>on	  coverage	  of	  1.6%	  for	  annual	  
screening	  from	  2015	  to	  2020	  	  

Xpert	  MTB/RIF	  for	  TB	  
diagnosis	  

Xpert	  into	  rou>ne	  diagnos>c	  
algorithm	  in	  public	  sector	  

Xpert	  MTB-‐RIF	  coverage	  from	  0%	  to	  30%	  
by	  2019	  

Improved	  treatment	  
quality	  

Improve	  private	  sector	  quality:	  
provider	  training,	  supervision	  &	  
regula>on,	  subsidies.	  Pa>ent	  
reten>on	  incen>ves,	  nutri>onal	  
support,	  links	  to	  social	  welfare	  
programs	  

Ini>al	  default	  from	  10%	  to	  5%	  by	  2015	  for	  
DS-‐TB,	  and	  from	  11%	  to	  5%	  by	  2020	  for	  
DR-‐TB.	  Treatment	  success	  from	  75%	  to	  
85%	  by	  2022	  for	  DS-‐TB,	  and	  from	  48%	  to	  
67%	  by	  2022	  for	  DR-‐TB	  

Combina:on	   All	  above	   All	  above	  
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Scenarios:  South  Africa

Interven:on	  scenario	   Ac:vi:es	  	   Timing	  and	  program	  effects	  
Screening	  and	  IPT	  for	  
individuals	  receiving	  
ART	  

Screening	  of	  current	  and	  new	  ART	  
pa>ents,	  con>nuous	  IPT	  for	  all	  
without	  ac>ve	  TB	  

Popula>on	  without	  TB	  care	  access	  
reaches	  from	  5%	  to	  0%	  by	  2022	  

Expanding	  access	  to	  
care	  

Outreach	  clinics	  to	  underserved	  
areas,	  symptom	  screening	  in	  
primary	  care	  

ART	  popula>on	  on	  IPT	  from	  5%	  to	  
80%	  by	  2021	  

Improved	  treatment	  
quality	  

Mhealth	  +	  pa>ent	  follow	  up	  in	  
community,	  adherence	  counseling,	  
improved	  MDR-‐TB	  staffing	  

Ini>al	  default	  from	  17%	  to	  5%	  by	  2021	  
for	  DS-‐TB,	  and	  30%	  to	  15%	  by	  2021	  
for	  DR-‐TB.	  Treatment	  success	  from	  
76%	  to	  85%	  by	  2021	  for	  DS-‐TB,	  and	  
from	  52%	  to	  67%	  by	  2025	  for	  DR-‐TB	  

Combina:on	   All	  above	   All	  above	  
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Analy3c  approach  IV

•  DALYs	  used	  as	  summary	  measure	  of	  health	  burden	  
à Combine	  mortality	  and	  non-‐mortality	  benefits	  of	  TB	  control	  

•  Costs	  assessed	  from	  mul>ple	  perspec>ves	  
à TB	  health	  services	  (relevant	  for	  affordability)	  
	  	  	  	  	  =	  Diagnosis,	  1st	  line	  tx,	  2nd	  line	  tx,	  other	  costs,	  program	  overheads	  

à Pa:ents	  and	  families	  (relevant	  for	  economic	  burden)	  
	  	  	  	  	  =	  Produc>vity	  costs,	  pa>ent	  medical	  +	  non-‐medical	  costs	  

à Societal	  (sum	  of	  above)	  
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Health  service  costs
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Pa3ent  costs
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Cost-‐effec3veness,  China
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Cost-‐effec3veness,  India

●

0 20 40 60

−2000

0

2000

4000

6000

8000

In
cr

em
en

ta
l C

os
ts

 (U
S$

, m
il.

)

DALYs Averted (mil.)

Health System Perspective

● ● ● ● ●Expand access Active case−finding Introduce Xpert Improve treatment Combination

● Dom.

●

3700● 760
● 220

● 94

●

0 20 40 60

−25000

−20000

−15000

−10000

−5000

0

5000

In
cr

em
en

ta
l C

os
ts

 (U
S$

, m
il.

)

DALYs Averted (mil.)

Societal Perspective

● Dom.

●

2300
● 330

● Dom.

● Dom.



www.tb-‐mac.org	  

Cost-‐effec3veness,  South  Africa
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Rankings:  impact,  cost-‐effec3veness

Introduce	  Xpert	   Expand	  Access	  Improve	  Treatment	  

Improve	  Treatment	   Expand	  Access	  IPT	  for	  HIV-‐posi>ves	  

Introduce	  Xpert	   Expand	  Access	  Improve	  Treatment	  Ac>ve	  Case	  Finding	  

DALYs	  Averted	  

Introduce	  Xpert	   Improve	  Treatment	  Expand	  Access	  

Expand	  Access	   Improve	  Treatment	  IPT	  for	  HIV-‐posi>ves	  

Introduce	  Xpert	   Expand	  Access	  Improve	  Treatment	  Ac>ve	  Case	  Finding	  

Cost	  per	  DALY	  Averted	  

CHINA	  

INDIA	  

SOUTH	  AFRICA	  

CHINA	  

INDIA	  

SOUTH	  AFRICA	  

more	  less	  

lower	  higher	  

=	  approximately	  equal	  
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Affordability?
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Conclusions  I

•  Details	  of	  expanded	  TB	  control	  likely	  very	  different	  
between	  countries	  

•  Expanding	  access	  to	  care	  generally	  both	  impacoul	  and	  
efficient	  

•  Impact	  of	  Xpert	  con>ngent	  on	  quality	  of	  MDR-‐TB	  
treatment	  

•  In	  general,	  aggressive	  TB	  control	  produces	  substan>al	  
reduc>ons	  in	  pa>ent	  economic	  burden	  
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Conclusions  II
• Many	  approaches	  appear	  ‘highly	  cost-‐effec>ve’	  vs.	  
conven>onal	  CE	  thresholds,	  but…	  

•  Substan>al	  extra	  funding	  needed	  	  
à	  Opportunity	  cost	  likely	  higher	  than	  default	  WTP,	  affordability	  

ques>onable	  

•  Substan>al	  varia>on	  across	  models	  used	  for	  analysis	  
à	  What	  we	  don’t	  know	  mahers	  to	  decision-‐making	  

•  Comparisons	  =	  stylized	  example	  of	  decision	  problem	  
countries	  face	  
à	  Need	  to	  ask	  ques>ons	  in	  context	  of	  local	  policy	  process	  
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