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SUMMARY

SETTING: The potential cost-effectiveness of improved
diagnostic tests for tuberculosis (TB) in resource-limited
settings is unknown.

OBJECTIVE: To estimate the incremental cost-effective-
ness of a hypothetical new point-of-care TB diagnostic
test in South Africa, Brazil and Kenya.

DESIGN: Decision-analysis model, adding four diagnos-
tic interventions (sputum smear microscopy, new test,
smear plus new test and smear plus TB culture) to a base-
line of existing infrastructure without smear.

RESULTS: Adding sputum smear was estimated to be more
cost-effective (incremental cost per disability-adjusted
life year [DALY] of $86 [South Africa], $131 [Brazil],
$38 (Kenya]) than a new TB diagnostic with 70% sensi-
tivity, 95% specificity and price of $20 per test ($198

[South Africa], $275 [Brazil], $84 [Kenya]). However,
compared to sputum smear, smear plus new test averted
46-49% more DALYs per 1000 TB suspects (321 vs.
215 [South Africa], 243 vs. 166 [Brazil], 790 vs. 531
[Kenyal]), at an incremental cost of $170 (Kenya) to $625
(Brazil) per DALY averted. Cost-effectiveness was most
sensitive to the specificity and price of the new test, the
baseline TB case detection rate and the discount rate.
CONCLUSION: Novel diagnostic tests for TB are poten-
tially highly cost-effective. Cost-effectiveness is maxi-
mized by high-specificity, low-cost tests deployed to re-
gions with poor infrastructure.

KEY WORDS: tuberculosis; diagnostic techniques and
procedures; costs and cost analysis; point-of-care sys-
tems; developing countries

TUBERCULOSIS (TB) is a leading cause of death
worldwide, causing an estimated 1.6 million deaths
annually.! Improved diagnosis could lower TB mor-
tality by 20% or more, saving 300 000 lives per year.2
TB diagnosis worldwide currently relies on sputum
smear microscopy, which identifies the most infectious
cases with excellent specificity, but has an approxi-
mate sensitivity of 35% (if human immunodeficiency
virus [HIV] positive) to 45% (if HIV-negative),’ and
depends on the availability of sufficient laboratory
capacity.67 Diagnosis of smear-negative TB is prob-
lematic, as chest X-rays (CXRs) and antibiotic trials,
the most widely available diagnostic tools, have poor
sensitivity and specificity.8® TB culture, the most
sensitive technique available, is expensive, resource-
intensive and takes weeks to yield positive results.10:11
Despite important advances in TB diagnostics,!2 a
simple test with high sensitivity, rapid turnaround
time and low cost remains elusive.

Development of diagnostic tests requires certain
tradeoffs in design, often with economic consequences.
Improvements in a test’s performance can raise pro-
duction costs. Improvements in sensitivity will reduce

specificity and vice versa. New TB diagnostic tests en-
gineered to complement sputum smear may function
differently from those designed for use in regions that
lack the resources to conduct sputum smear. Economic
research investigating these tradeoffs in developing
new TB diagnostics has unfortunately been scant. To
help address this knowledge gap, we analyzed the po-
tential cost-effectiveness of adding a hypothetical new
point-of-care test to the current TB diagnostic ap-
proach in three high-burden countries: South Africa,
Brazil and Kenya.

METHODS

Model structure

We developed a decision-analytic model to simulate
TB diagnosis in South Africa, Brazil and Kenya, three
countries with a range of income levels, HIV prevalence
rates, and TB diagnostic infrastructure. This model
considers only adult TB suspects in whom a diagnostic
workup for pulmonary TB is initiated. Patients are clas-
sified according to TB status, HIV status (positive or
negative), access to antiretroviral treatment (ART)
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(yes or no) and the degree of TB infectivity (for pa-
tients with active TB). Infectivity is classified as ‘highly
infectious’ (i.e., smear-positive if specimens were sub-
mitted to an ideal laboratory, defined as one with no
shortages of supplies or adequately trained staff) and
‘less infectious’ (smear-negative in the same situation).
All three countries have adopted World Health Orga-
nization (WHO) guidelines for TB diagnosis and re-
port TB cases to the WHO, which estimates each coun-
try’s overall TB burden and case detection rate.!

Diagnostic scenarios

The primary intervention studied is a point-of-care
diagnostic test for TB, assumed to produce results
in minutes with minimal infrastructure requirement
(e.g., a sputum or urine dipstick). Such a test could
detect either mycobacterial products (as with sputum
smear) or host response elements (e.g., interferon-
gamma). The sensitivity of the former may vary with
patient infectivity or bacterial load, whereas the latter
may not. As no such test has been developed to date, we
assume that the sensitivity of a new test is indepen-
dent of infectiousness, smear status or mortality risk.

The reference scenario for this analysis assumes
that TB suspects in the respective countries receive the
combination of tests (e.g., CXR) and clinical strate-
gies (e.g., antibiotic trials) for TB diagnosis that is
typical in each country, except that we assume no ac-
cess to sputum smear microscopy, culture of Myco-
bacterium tuberculosis from clinical specimens or the
hypothetical new test. We assume that the official
WHO-estimated smear-negative TB case detection rates
can proxy actual detection rates in this austere situa-
tion, which may correspond to regions with extremely
poor laboratory access, or laboratories that lack suf-
ficient reagents, equipment or staff. We then model
the addition of the following diagnostic interventions
to this reference standard. Our primary comparison is
between scenarios (2) and (3):

1 ahypothetical new test with sensitivity ranging from
50% to 90%, specificity ranging from 90% to 100%,
and price of $1-$20 per test;

2 sputum smear microscopy, with sensitivity of 86 %
for highly infectious TB only,!3 specificity of 97%,3
15% loss to follow-up,s14 and price of $2.41 per
test; 19

3 sputum smear plus new test; and

4 sputum smear plus TB culture, with sensitivity 73 %
for less infectious TB,16 no added diagnostic benefit
for smear for highly infectious TB, 99% specific-
ity,!” diagnostic delay of 8 weeks (time to negative
result using Lowenstein-Jensen medium); 25% loss
to follow-up (J Golub, unpublished data from Rio
de Janeiro, Brazil), and a price of $10.53 per test.1

Patients diagnosed with TB are assumed to be
treated according to the local standard. Our analysis
time frame was 1 year from presentation; we assume

that all incremental costs of TB treatment and all TB-
related deaths occur within this year. At the end of
this year, survivors are classified according to active
TB status; those with active TB remain infectious for
1 more year.18

Model outcomes

The primary outcomes are the expected costs, TB in-
fections prevented, and disability-adjusted life years
(DALYs) that accrue in the target population. Calcu-
lated costs and effects are used to derive incremental
cost-effectiveness ratios (ICERs), expressed as US dol-
lars per DALY averted. Secondary outcomes include
the incremental cost, incremental DALYs averted and
incremental cost per secondary TB infection averted.

In the absence of reliable data on the cost to society
(e.g., hospitalization and lost work) of untreated vs.
treated TB, we adopted the perspective of a Ministry
of Health’s hypothetical “TB Division,” consisting of
the National TB Program (NTP) plus that portion of
laboratory services dedicated to TB. We thus include
costs of TB diagnosis and drug treatment, but not
physician visits or hospitalizations. All costs in other
currencies were converted to US dollars with the his-
torical exchange rate and then inflated to 2006 US dol-
lars using the medical care component of the United
States Consumer Price Index.!® Future DALYs and sec-
ondary infections are discounted at 3% per year, with
sensitivity analysis for 0% and 7% discounting. Anal-
yses were performed using TreeAge Pro 2006 (Tree-
Age Software Inc, Williamstown, MA, USA).

Model parameters and sensitivity analysis

Estimated parameter values are given in Tables 1 and 2.
Where possible, we adopted WHO field estimates of TB
detection rates, cure rates and other parameters (e.g., TB
transmission parameters). When WHO estimates were
not available, literature estimates were obtained from
studies performed in the countries of interest. The base-
case scenario assumes a hypothetical new test with 70%
sensitivity, 95% specificity, and a cost of $20 per test.
One-way sensitivity analysis was performed on all
variables with sensitivity ranges listed and three-way
sensitivity analysis performed on the sensitivity, speci-
ficity and price of the new test, using the ICER for the
primary study comparison as the outcome. When data
from the literature were not available to suggest a high
and low range, we took these values to be respectively
125% and 75% of the most likely value. Parameters
with higher uncertainty were varied over a wider range.
Ethical approval was not required for this study.

RESULTS

Cost-effectiveness of alternative diagnostic scenarios

In all three countries, a new test required a sensitivity
of 58-60% to avert as many DALY as sputum smear
in regions that lack existing microscopy services (Fig-
ure 1, diamonds vs. circles). As an initial diagnostic
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Table 1 Global parameter estimates for model of tuberculosis diagnosis

Sensitivity
Parameter Base value range Reference
TB dynamics
Probability of death for untreated TB
Highly infectious,* HIV-positive,
no ART access 0.83 0.5-0.95 5
Highly infectious,* HIV-positive,
with ART access 0.76 0.5-0.95 20t
Highly infectious,* HIV-negative 0.70 0.5-0.95 5
Less infectious,* HIV-positive, no ART access 0.74 0.5-0.95 5
Less infectious,* HIV-positive, with ART access 0.45 0.2-0.74 20t
Less infectious,* HIV-negative 0.2 0.15-0.25 5
Secondary TB infections per year,
highly infectious 10 8-12 18
Relative infectiousness of less infectious TB 0.22 0.16-0.28 21
Fraction of new TB cases that are
highly infectious
HIV-positive 0.418 0.3-0.7 5
HIV-negative 0.53% 0.3-0.7 5
Characteristics of TB diagnosis
Sensitivity for highly infectious TB
Sputum smear microscopy 0.865 0.64-1.0 13
New test 0.70 0.50-0.90
Sensitivity for less infectious TB
Sputum smear microscopy 0
New test 0.70 0.50-0.90
TB culture 0.73 0.55-0.91 16
Specificity for active TB
Existing diagnostic standard 0.94 0.75-1.0 3
Sputum smear microscopy 0.97 0.9-1.0 3
New test 0.95 0.9-1.0
TB culture 0.99 0.95-1.0 16,17
Time to TB diagnosis
Existing diagnostic standard/sputum smear 1 week 0-4 weeks 22,23
New test 0 weeks 0-7 days
TB culture 8 weeks 1-4 months 16
Loss to follow-up
Sputum smear microscopy 0.15 0.11-0.19 6,14
TB culture 0.25 0.19-0.31 Unpublished
Cost and effectiveness estimates, US$
Unit cost
Sputum smear 2.41 $1-$5 15
New test 20.00 $1-$40
TB culture 10.53 $7-$15 15
DALY weights
HIV-positive, no ART access 0.505 0.379-0.631 241
HIV-positive, with ART access 0.236 0.177-0.295 24#
HIV-negative, undergoing TB treatment 0.132 0.099-0.165 Assumption
HIV-negative, active TB 0.264 0.198-0.330 24
Life expectancy if TB is absent or cured, years
HIV-positive, no ART access 1.83 1-5 25%*
HIV-positive, with ART access 7.30 1.8-13 25%*
HIV-negative 39 29-49 25t
Discount rate 3% 0.5-7% Assumption

*Would be smear-positive if three separate-day specimens were submitted to an ideal laboratory; result assumed to
be independent of the existing diagnostic standard in such cases.
tComparing TB CFRs in Brazil before and after the antiretroviral era, the CFR for HIV-positive patients after ART lies at
46.7% of the distance between the CFRs for HIV-negative patients and those for HIV-positive patients before ART.
#*Would be smear-negative if three separate-day specimens were submitted to an ideal laboratory; result assumed to
be independent of the existing diagnostic standard in such cases.
5Thus, the overall sensitivity of smear is 0.41 X 0.86 = 0.35 in HIV-positives and 0.53 X 0.86 = 0.45 in HIV-negatives.5
fAssumes that HIV-positive patients suspected of TB have similar DALYs to those with AIDS.
#Assumes a DALY weight of 0.136 (HIV-positive, no AIDS), plus 0.1 for the burden of ART.

** Assumes that the average HIV-positive TB suspect has life expectancy equivalent to an individual who is newly di-
agnosed with Stage IV disease. In the absence of ART, the upper bound for sensitivity analysis is set at the median life
expectancy in South Africa for patients with a CD4 count of 350.26 In the presence of ART, the upper bound is set at
the median life expectancy from seroconversion in the Multicenter AIDS Cohort Study in 1995-97.27

ttMedian life expectancy for a black South African aged 36 years, which is the median age at adult TB diagnosis in
South Africa.!

TB = tuberculosis; HIV = human immunodeficiency virus; ART = antiretroviral therapy; DALY = disability-adjusted life
year; CFR = case-fatality rate; AIDS = acquired immune-deficiency syndrome.
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Table 2 Country-specific parameter estimates for model of tuberculosis diagnosis

Parameter

Base value (range for sensitivity analyses)

South Africa

Brazil Kenya Reference

Prevalence of active TB in suspects

0.28(0.21-0.35)

Mortality rate on TB therapy
HIV-positive
HIV-negative

Sensitivity of existing standard for diagnosing TB*

HIV prevalence (2005 estimate)
All adults
Adult TB patients

Proportion of HIV patients with access to ART

Proportion of registered TB patients remaining
infectious after one year

Cost of treating one TB patient, US$S

0.091 (0.068-0.114)
0.065 (0.049-0.081)

0.67 (0.50-0.83)

0.19 (0.17-0.21)
0.58 (0.49-0.65)

0.21(0.16-0.26)

0.11(0.08-0.14)
$324 ($243-%405)

0.11(0.08-0.14) 0.28(0.21-0.35) 3*

0.078 (0.058-0.098)
0.056 (0.042-0.070)

0.68 (0.51-0.86)

0.062 (0.046-0.078) 1
0.046 (0.035-0.058) 1

0.52 (0.39-0.65) 1

0.005 (0.003-0.016) 0.061 (0.052-0.070) 28

0.14 (0.08-0.22) 0.29(0.21-0.34) 1
0.83(0.78-0.88) 0.20(0.15-0.25) 28
0.045 (0.033-0.057) 0.075 (0.055-0.095) 1,18*
$516 ($387-$645) $273 ($205-$341) 1

* Results reflect a survey of TB laboratory facilities and thus likely overestimate TB prevalence in primary health care settings. South Africa and Kenya are mod-
eled as representative of Africa; Brazil is modeled as representative of the lowest prevalence region studied (Western Asia).

*In the absence of sputum smear microscopy, TB culture, or a hypothetical new test.

#*Modeled as 50% '8 of the combined failure, default, transfer out, and not evaluated rates.!

§Cost to the National Tuberculosis Program in 2006 US dollars.

TB = tuberculosis; HIV = human immunodeficiency virus; ART = antiretroviral treatment.

strategy, sputum smear ($38-$131 per DALY averted)
was more cost-effective than a new test with 70% sen-
sitivity, 95% specificity and price of $20 ($84-$275
per DALY averted) in all three countries (Table 3).
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However, adding the new test to sputum smear micros-
copy was estimated to increase the yield of DALYs
averted by sputum smear alone from 1.46 to 1.49
fold (e.g., from 215 to 321 in South Africa), and of

Figure 1 Cost-effectiveness of diagnostic interventions for TB
in South Africa, Brazil and Kenya. The vertical axis shows costs
per TB suspect relative to a baseline of no diagnosis or treat-
ment. The horizontal axis shows DALYs averted relative to the
reference scenario (no sputum smear). Options to the upper left
in the diagram cost more and avert fewer DALYs than options
in the lower right. Diagonal lines denote increasing sensitivity of
a hypothetical new test (solid = new test alone; dotted = new
test plus sputum smear) from 50% to 90%, while vertical lines
denote increasing the unit price from $1 to $20. See the text
and Table 1 for the estimated attributes of each test. DALY =
disability-adjusted life years; TB = tuberculosis.
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Table 3

Incremental cost-effectiveness of diagnostic tests for tuberculosis

Relative to reference standard (no microscopy)

Relative to smear alone

Cost per Cost per  Cost per Cost per Cost per
1000 TB Secondary DALY infection DALY infection
Country and suspects B DALYs infections averted averted averted averted
diagnostic scenario* Us$ diagnoses  averted  averted us$ Us$ uUs$ us$
South Africa
Sputum smear alone 18596 32 215 245 86 76 0 (reference) 0 (reference)
New test alone 50899 65 257 344 198 148
Smear + TB culture 39648 59 280 331 327 245
Smear + new test 62441 75 321 418 415 254
Brazil
Sputum smear alone 21768 13 166 130 131 168 0 (reference) 0 (reference)
New test alone 53552 24 194 179 275 298
Smear + TB culture 41045 22 213 174 407 435
Smear + new test 70185 28 243 218 625 547
Kenya
Sputum smear alone 20075 49 531 433 38 46 0 (reference) 0 (reference)
New test alone 52731 91 631 597 84 88
Smear + TB culture 41738 86 687 584 139 144
Smear + new test 63911 109 790 727 170 149

*See text and Table 1 for the attributes of each test used to estimate cost-effectiveness. The new test is assumed to have sensitivity of 90%, specificity of 95%,

and price of $1/test for this analysis.
TB = tuberculosis; DALY = disability-adjusted life year.

secondary infections averted from 1.67 to 1.71 fold
(e.g.,from 433 to 727 in Kenya), at an incremental cost
per DALY averted of $170 (Kenya) to $625 (Brazil).
In all but the most extreme scenarios, adding the new
test to sputum smear was more costly, but also more
effective, than adding TB culture (Table 3, Figure 1).

Sensitivity analysis

In all three countries, one-way sensitivity analysis
showed that cost-effectiveness depended most strongly
on the sensitivity, specificity and cost of the new test,

$711

$700 $600 $500 $400 $300

Incremental cost per DALY averted

the sensitivity of the reference standard (including
smear), the discount rate and TB prevalence (Figure
2). In three-way sensitivity analysis (Figure 3), cost-
effectiveness ranged from $130 per DALY averted
(90% sensitivity, 100% specificity, $1 per test) to $693
per DALY averted (50% sensitivity, 90% specificity,
$20 per test). Corresponding ranges in Brazil and
Kenya were respectively $103-$1296 and $44-$148
per DALY averted. At a price of $1 per test, one can
maximize cost-effectiveness more rapidly with an in-
crement of one point of specificity than with one point

Baseline case detection rate, no smear (0.84-0.5)
Discount rate (7%—-0%)

New test cost ($40-$1)

New test specificity (0.9-1.0)

Smear sensitivity, highly infectious TB (1.0-0.65)

New test sensitivity (0.5-0.9)

TB prevalence among TB suspects (0.21-0.35)

HIV prevalence in TB suspects (0.65-0.49)

Proportion of TB that is highly infectious, HIV+ (0.3-0.7)

Case fatality of highly infectious TB, HIV— (0.5-0.95)

$200

Figure 2 One-way sensitivity analysis, South Africa. All model parameters were varied over the
ranges shown in Tables 1 and 2. The ten variables are shown for which such variation resulted in
the greatest change in estimated incremental cost per DALY averted, comparing sputum smear
plus a hypothetical new test against sputum smear alone. Black bars denote the high value of the
sensitivity range, hatched bars the low value. TB = tuberculosis; HIV = human immunodeficiency

virus; DALY = disability-adjusted life year.
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Figure 3 Three-way sensitivity analysis by sensitivity, specificity, and price in
South Africa. Contour lines show iso-incremental cost-effectiveness ratio (ICER)
lines in US dollars (2006) per disability-adjusted life year averted. All scenarios
compare sputum smear plus a hypothetical point-of-care test with minimal infra-

structure requirements or diagnostic delay against sputum smear alone.

of sensitivity. Gains in sensitivity are relatively more
advantageous for a more expensive test (e.g., $20).

Increasing sensitivity maximized the number of
DALYs averted by a new test, whereas increasing spec-
ificity minimized the cost. In South Africa, increasing
sensitivity from 50% to 100% increased the incre-
mental DALYs averted from 75 to 152 and the cost
per TB suspect from $40 to $50. By contrast, a corre-
sponding increase in specificity reduced the cost per
TB suspect from $140 to $33 while increasing the
DALYs averted from 90 to 107.

DISCUSSION

This analysis estimates the potential cost-effectiveness
of a hypothetical new point-of-care diagnostic test for
TB, thus addressing the following questions:

1 What is the relative importance of sensitivity, spec-
ificity and price in determining the cost-effective-
ness of a new TB diagnostic test?

2 What other considerations are important to cost-
effectiveness?

3 Are new TB diagnostic tests potentially cost-
effective?

What is the relative importance of sensitivity,
specificity and price for cost-effectiveness?

The effectiveness of a new TB diagnostic depends pri-
marily on its sensitivity, but its cost-effectiveness de-
pends strongly on specificity and also price (Figure 2).
It is therefore important to weigh the public-health
aim of maximum DALYs averted (i.e., maximum sen-
sitivity) against the economic consideration of mini-
mum cost per DALY averted (i.e., balancing sensitiv-
ity, specificity and price). As the price of a new test
drops, its cost-effectiveness becomes more dependent

on specificity, relative to sensitivity (Figure 3). Further-
more, it is particularly important to develop new tests
with high sensitivity for smear-negative TB, as these
are the cases most often missed in areas that rely heav-
ily on microscopy.2? For example, in South Africa, in-
creasing new test sensitivity from 50% to 90% among
the less infectious (i.e., smear-negative) vs. highly in-
fectious (i.e., ‘missed’ smear-positive) TB reduced the
estimated cost per DALY averted by $137 vs. $40,
and increased the expected number of TB diagnoses
made by 19 vs. 6.

What other considerations are important
to cost-effectiveness?

Our sensitivity analyses suggest that the setting in
which new TB diagnostics are deployed may be as
important to cost-effectiveness as the test characteris-
tics themselves. The higher cost-effectiveness ratio
with lower TB prevalence suggests that new tests may
be less cost-effective in primary care or out-patient set-
tings (vs. referral microscopy centers), although their
impact may be greatest in such locations. By contrast,
the superior cost-effectiveness of new tests in regions
without sputum smear, countries (i.e., Kenya) with
weak diagnostic systems, and areas where the baseline
TB case detection rate is low (Figure 2), emphasize
that new TB diagnostics will be most cost-effective if
implemented where existing infrastructure is poor.

Can new TB diagnostic tests be cost-effective?

In areas with poor existing infrastructure, new diag-
nostic tests are potentially more effective, but also more
costly, than sputum smear. For example, in Kenya, im-
plementing sputum smear in such situations would
result in 49 new TB diagnoses and 531 DALY averted
per 1000 TB suspects, at a cost of $38 per DALY
averted (Table 3). A new test (70% sensitivity, 95%
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specificity, $20 per test) would cost $84 per DALY
averted, making sputum smear the preferred initial
alternative. However, adding the new test to sputum
smear would make 60 additional TB diagnoses and
avert 259 additional DALYs, at an incremental cost of
$170 per DALY averted. Thus, while sputum smear is
more cost-effective than a hypothetical new test with
excellent accuracy and low price, new tests are poten-
tially more effective than smear and could still be de-
ployed cost-effectively to regions without the infra-
structural capacity for sputum smear.

There is no universally accepted threshold for con-
sidering an intervention ‘cost-effective’. The Commis-
sion for Macroeconomics and Health has proposed
that interventions whose cost per DALY averted is
less than the gross domestic product (GDP) per capita
be defined as ‘very cost-effective’.30 Estimated GDP
per capita is US$13 000 for South Africa, $8600 for
Brazil and $1200 for Kenya.3! Thus, by this criterion,
even a ‘lackluster’ TB diagnostic test with 50% sensi-
tivity, 90% specificity and cost of $20 per test would
have attractive cost-effectiveness ratios—at less than
15% of GDP per capita—of $693 per DALY averted
in South Africa (Figure 3), $1296 in Brazil and $148
in Kenya. The latter estimate for Kenya is lower than
the world’s lowest per capita gross domestic product
($300 in the Democratic Republic of Congo).3! By
comparison, the estimated cost-effectiveness of a new
test with 70% sensitivity, 95% specificity and cost of
$20 per test (Table 3) is comparable to that of treating
multidrug-resistant (MDR) TB in Peru (US$ 248, con-
verted to 2006 dollars).32

Limitations

This analysis has a number of limitations. First, al-
though the perspective of a ‘national TB division’ may
be useful to policy makers, such divisions may not ex-
ist in reality, and our inability to incorporate the soci-
etal perspective3? limits our ability to compare results
with studies of other health-related interventions. The
additional benefits to society (e.g., averted hospital-
izations and clinic visits) of a new TB diagnostic are
likely to exceed the additional costs (e.g., patient time
to submit the clinical specimen); thus, the present
analysis likely underestimates the cost-effectiveness of
a new diagnostic from a societal perspective. Second,
the present analysis assumes that a new test would be
deployed and used uniformly, but new diagnostic tests
may be used first in settings where diagnostic capacity
is already strongest and the clinical presentation of
TB patients missed by the existing diagnostic standard
might not prompt use of the new test, even if available.
To the extent that these events occur, the present anal-
ysis would overestimate the cost-effectiveness of the
new test. Third, we do not include costs for the infra-
structure necessary to deploy diagnostic tests. The pres-
ent model may thus overestimate cost-effectiveness,
although the infrastructure requirement for a point-

of-care test may be less than for more technically
intensive interventions (e.g., smear, culture). Infra-
structure costs are particularly relevant for the least
developed countries, which were not considered here.
Finally, this static model does not account for cumu-
lative changes in TB incidence over time; a 1-year
time horizon may thus underestimate long-term cost-
effectiveness ratios.*

CONCLUSIONS

This model suggests that novel diagnostic tests have
the potential to be cost-effective tools in the fight
against TB. Cost-effectiveness depends most strongly
on the specificity and price of the new test, as well as
the discount rate, and is maximized in areas where
existing diagnostic infrastructure is weakest. In con-
junction with efforts to improve treatment success,
further progress against TB depends on redoubling ef-
forts to make effective TB diagnosis universally avail-
able. To produce a cost-effective tool for public health,
the quest for new TB diagnostics should focus on high
specificity, affordability and sensitivity for cases missed
by existing diagnostic standards.
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RESUME

CONTEXTE : Le rapport coit-efficacité potentiel des tests
améliorés de diagnostic de la tuberculose (TB) est in-
connu dans les contextes a faibles ressources.

OBJECTIF : Estimer ’augmentation du rapport cott-
efficacité d’un test hypothétique nouveau de diagnostic
sur les lieux de soins en Afrique du Sud, au Brésil et au
Kenya.

SCHEMA : Modéle d’analyse décisionnelle additionnant
a une infrastructure de base existante sans frottis quatre
interventions de diagnostic (examen microscopique des
frottis de crachats, nouveau test, frottis plus nouveau
test, frottis plus culture TB).

RESULTATS : On estime que ’addition d’un frottis de
crachats a un meilleur rapport cofit-efficacité (coiit sup-
plémentaire par année de survie perdue ajustée pour
Pinvalidité [DALY] de 86 $ en Afrique du Sud, 131 $ au
Brésil, 38 $ au Kenya) qu’un nouveau test diagnostic TB

de sensibilité a 70%, de spécificité a 95% et d’un prix de
20 $ par test (DALY de 198 $ en Afrique du Sud, 275 $ au
Brésil et 84 $ au Kenya). Toutefois, par comparaison avec
le frottis de crachats, le frottis plus le nouveau test a per-
mis d’éviter 46% a 49% de DALY supplémentaire pour
1000 suspects de TB (321 vs. 315 en Afrique du Sud,
243 vs. 166 au Brésil, 790 vs. 531 au Kenya) avec un cofit
supplémentaire de 170$ au Kenya a 625 $ au Brésil par
DALY évité. Le rapport cout-efficacité dépend le plus de
la spécificité, du prix du nouveau test, du taux de base de
détection des cas de TB ainsi que du taux d’escompte.
CONCLUSION : Des tests novateurs de diagnostic de la
TB ont potentiellement un rapport cofit-efficacité élevé.
Le rapport cotit-efficacité est le plus élevé par des tests de
haute spécificité et de faible cofit utilisés dans des régions
a médiocre infrastructure.
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RESUMEN

MARCO DE REFERENCIA : Se desconoce el posible ren-
dimiento del perfeccionamiento de las pruebas diag-
nosticas de la tuberculosis (TB) en medios con recursos
limitados.

OBJETIVO : Calcular la relacién entre costo y efectivi-
dad de una nueva prueba hipotética de diagnéstico in-
mediato (point-of-care test) en Sudafrica, en Brasil y
Kenya.

METODO : Se aplic6 un modelo de analisis de decisiones,
agregando cuatro intervenciones diagnosticas (bacilosco-
pia del esputo, nueva prueba, baciloscopia y nueva prueba
y baciloscopia mas cultivo) a la infraestructura inicial
existente sin baciloscopia.

RESULTADOS : Se calcul6 que la baciloscopia del esputo
como estrategia diagndstica inicial fue mas rentable (el
incremento del costo por afios de vida ajustados en fun-
cién de la discapacidad [DALY] fue de 86 doélares en
Sudafrica, 131 délares en Brasil, 38 dodlares en Kenya)

que una nueva prueba diagnéstica con una sensibilidad
del 70 % y una especificidad del 95 % y un costo por
prueba de 20 délares (198 délares por DALY evitado en
Sudafrica, 275 en Brasil, y 84 en Kenya). Sin embargo,
comparada con la baciloscopia, la estrategia de bacilo-
scopia mas la nueva prueba evit6 de 46% a 49% mas
DALY por cada 1000 presuntos casos de TB (321 contra
215 en Sudafrica ; 243 contra 166 en Brasil y 790 contra
531 en Kenya), con un incremento del costo desde 170 do-
lares en Kenya hasta 625 en Brasil por cada DALY evi-
tado. El rendimiento fue mas sensible a la especificidad y
al costo de la nueva prueba, a la tasa inicial de deteccion
de casos y a la tasa de actualizacién o de descuento.
CONCLUSION : Las nuevas pruebas diagndsticas de la
TB pueden ser altamente rentables. La relacion entre el
costo y la efectividad se maximiza con pruebas de alta
especificidad y bajo costo introducidas en regiones con
una infraestructura precaria.
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