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OBJECTIVES RESULTS

® To help test designers pred_iCt the cost_-faffectiven_efs,s_ of Figure 3 Screenshot of the table showing costs and DALYS of
new tests for TB as a function of sensitivity, specificity, the new test

and target population

Scenario Cost DALYs
I N T R o D U C T I o N S Baseline scenario 121.68714 0.80280
New test costs $10 111.68714 6.80280
New test costs $10 with a 95% sensitivity 118.80812 6.71037
New test costs $1 with a 98% specificity 06.10865 6.80171
® Developing a new diagnostic test for TB requires tradeoffs New test costs $1 with a 95% sensitivity 109.80812 6.71037

— Sensitivity is gained at the expense of specificity

— Both sensitivity and specificity can be gained at higher cost
® Guidance on tradeoffs is often inaccessible
® Test designers want to understand how these tradeoffs affect

test performance in various populations. .
P Pop Figure 4. Screenshot of graph showing cost effectiveness of new

o : : :
A web interface now allows designers to predict how a new test relative to sputum microscopy. Sensitivity 95% Cost $10

diagnostic test would compare to sputum gram stain and

sputum culture in terms of cost effectiveness ($ per DALY

Cost-Effectiveness Analysis

averted) At TB diagnostic protocols
— INPUT: New test’s sensitivity, specificty, cost, target $130.0 * No smear
. 1 * New Test
POPUIatlon 51250 & Smear Alone
o New Test with Sen
— OUTPUT: Cost per DALY averted U LEECUILD I Smear + Culture
$120.0- 95% and COSt $10 ¥ Smear + New Test
METHODS Test lies on the
$115.01 efficiency frontier and
® Decision analytic cost-effectiveness model from Dowdy, D, 1100, Is Cost Effective
M. O'Brien, D. Bishai. (2008)." Cost-effectiveness of novel
tools for the diagnosis of tuberculosis." Int | Tuberc Lung Dis $105.0-
12(9): 1021-1029 .
8 $100.0
— Published version applies data from Kenya, South Africa
and Brazil 395.07
— Web version allows users to input any population and 590.0-
any new test characteristic
585.0 1
® Model is for diagnostic tools for Active Tuberculosis
580.0
® Model does not apply for diagnostic tests for latent
infection. $75.0
570.0 T T T T T T T
6.70 6.75 6.80 6.85 6.90 6.95 7.00 7.05 710
HOW IT WORKS I
Step 1) Go to www.tbtools.org Figure 5. Screenshot of graph showing cost effectivhess of new
Step 2) Input test characteristics and population on the test relative to sputum microscopy. Sensitivity 70% Cost $20
data input screen
Step 3)Output will be cost-effectiveness relative to
Sputum microscopy Cost-Effectiveness Analysis
At TB diagnostic protocols
#1350 * No smear
* New Test
5130.0 & Smear Alone
. ] Smear + Culture
Figure | Screenshot of the homepage 1250 New Test with Sens ¥ Smear + New Test
._—_ 70%and Cost $20.
Workspaces | Models | 3 Users | logout | feedback | help #120.07 Test lies above the
TB Dlagnnshl:s Cost Effectiveness Workbench 1150 efﬁciency frontier and
By David Bishai et al. Email author. Presented at 'Immunodiagnosis of TB: New Questions, New Tools' Conference, Virginia USA, 2008. ) . .
' : : is Not Cost Effective

Cost
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B 1| F = $110.0 1
~ Run Simulation | Customize Scenario
New Test | No smear | Smea : - < jsts and effects of new test 51050
(L] Customize Scenarm o)
Name | 1 DALYS |
T =l 1 |Baseline scenarid  Select the scenario you want to customize: 6.80280 §100.0-
T =2 Newtestcosts $1 | - scenaria 6.80280 '
T ™3 | New test costs 1 o O Baseline scenario & 6.71037
A =l 4 | New test costs %] 0O New test costs $10 6.80171 $95.04
" > 5 | New test costs $1 [ MNew test costs $10 with a 95% sensitivity 6.71037
Mew test costs $1 with a 98% specificity
Mew test costs $1 with a 95% sensitivity £90.04
The tabs show the cumulative number of cumulative DALYS.
The cost-effectiveness pla 535.0
The last tab shows cost-effect] wis and the health effects )
(DALYs) on the horizontal axis
. . . . £80.0
The incremental ratios of cost points (the cost-effetiveness
frontier). If the new test lies a bnsidered cost-effective.
DALY disability adjusted life ye §75.01

5700 T T T T T T
Mext = ] [ Cancel 6.730 6.780 6.830 6.580 6.930 6.930 7.030 7.080
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® Access to website is open to the public via www.tbtools.org

INPUTTEST SENSITIVITY/SPECIFICITY ®  For more information write to Professor David Bishai

dbishai@jhsph.edu

DISCUSSION

Figure 2. Screenshot of data input screen for a test with 95%
specificity and 64% sensitivity.

- Customize Scenario

Baseline scenario

Diagnostic accuracy ® One of the features that emerges when users compare their
test to sputum microscopy is that despite it’s low sensitivity,

Adjust these default parameter values to your local situation: : :
sputum smear testing has the property of detecting the most

Culture sensitivity & 0.73 sick and most infectious patients. That improves its cost-
Culture specificity & 0.99 effectiveness relative to a test that detects any TB case.

New test sensitivity & 0.64

New test specificity & 0.95 ® Knowing the cost-effectiveness of a test in a given population
Smear sensitivity & 0.86 can help engineers optimize test performance for efficiency.
Smear specificity & 0.97

SUMMARY

® Designers of TB diagnostic tests can go online and find out
how cost effective a test will be in any population they wish
to specify.

® Knowing how cost effective can help predict whether the test
<Back | | Next > | | Cancel will be adopted by a ministry of health or by the Global Fund.

® Sputum smear has an auto-triage property because its
positivity is correlated with advanced and transmissible

disease
® Baseline model has cost of new test at $20
° Sensitivity of new test at 0.7
° Specificity of new test at 0.95
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