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Basagaña X, et al. Association between trafﬁc-related air pollution in
schools and cognitive development in primary school children:
a prospective cohort study. PLoS Med 2015;12:e1001792.
9. Adar SD, D’Souza J, Sheppard L, Kaufman JD, Hallstrand TS, Davey
ME, Sullivan JR, Jahnke J, Koenig J, Larson TV, et al. Adopting
clean fuels and technologies on school buses: pollution and health
impacts in children. Am J Respir Crit Care Med 2015;191:
1413–1421.
10. Adar SD, Davey M, Sullivan JR, Compher M, Szpiro A, Liu LJS.
Predicting airborne particle levels aboard Washington State school
buses. Atmos Environ (1994) 2008;42:7590–7599.

11. Zhang Q, Zhu Y. Performance of school bus retroﬁt systems: ultraﬁne
particles and other vehicular pollutants. Environ Sci Technol 2011;
45:6475–6482.
12. Borak J, Sirianni G. Studies of self-pollution in diesel school buses:
methodological issues. J Occup Environ Hyg 2007;4:660–668.
13. Beatty TKM, Shimshack JP. School buses, diesel emissions, and
respiratory health. J Health Econ 2011;30:987–999.
14. Hussain S, Laumbach R, Coleman J, Youssef H, Kelly-McNeil K, OhmanStrickland P, Zhang J, Kipen H. Controlled exposure to diesel exhaust
causes increased nitrite in exhaled breath condensate among subjects
with asthma. J Occup Environ Med 2012;54:1186–1191.
15. McCreanor J, Cullinan P, Nieuwenhuijsen MJ, Stewart-Evans J,
Malliarou E, Jarup L, Harrington R, Svartengren M, Han IK, OhmanStrickland P, et al. Respiratory effects of exposure to diesel trafﬁc in
persons with asthma. N Engl J Med 2007;357:2348–2358.
16. Delﬁno RJ, Staimer N, Tjoa T, Gillen D, Kleinman MT, Sioutas C,
Cooper D. Personal and ambient air pollution exposures and lung
function decrements in children with asthma. Environ Health
Perspect 2008;116:550–558.
17. Hochstetler HA, Yermakov M, Reponen T, Ryan PH, Grinshpun SA.
Aerosol particles generated by diesel-powered school buses at
urban schools as a source of children’s exposure. Atmos Environ
(1994) 2011;45:1444–1453.

Copyright © 2015 by the American Thoracic Society

Automated Digital Microscopy in New Tuberculosis
Diagnostic Algorithms
Can It Boost Case Finding?
The World Health Organization (WHO) has recently launched its
innovative End TB Strategy, supporting the vision of a tuberculosis
(TB)-free world with zero death, disease, and suffering caused by
TB (1, 2), as well as the concept of TB elimination (3, 4).
The new strategy clearly supports universal access to quality
TB diagnosis and treatment, on top of a new vaccine. In the last
couple of years, the TB diagnostic armamentarium has been
substantially strengthened by the introduction of the Xpert MTB/
RIF assay (Cepheid, Sunnyvale, CA) (5). This test demonstrated
high sensitivity (89% in pulmonary TB, being close to 100% in
sputum smear-positive and 68% in sputum smear-negative
patients) and speciﬁcity (99%) for detecting TB compared with
culture (5, 6). In addition, the Xpert MTB/RIF assay showed
a pooled sensitivity and speciﬁcity of 95% and 98%, respectively,
for detecting resistance to rifampicin (6), which is presently the
core anti-TB drug (7–9). The test, which is easy to perform,
provides a result in less than 2 hours, allowing prompt clinical
action while waiting for culture and drug susceptibility testing. For
the ﬁrst time, after more than a century, we can replace smear
examination as the ﬁrst diagnostic test for TB diagnosis.
Unfortunately, in spite of the efforts of the international
community (6.2 million Xpert MTB/RIF tests were performed between
2011 and 2014) (10), it is unlikely that more than 10% of the patients
with presumptive TB have access to this test globally (11). Although
the cost of this test has signiﬁcantly decreased in the last years (to
$9.98 per cartridge) (12), it is still considerably higher than that of
sputum smear microscopy (11). This is why in several low-income
countries, TB diagnosis still relies mostly on sputum microscopy (11).
While the accessibility of the Xpert test is being expanded to all
patients with presumptive TB worldwide, efforts also have been
1352

made to develop diagnostic algorithms able to reduce the number of
tests performed in ﬁeld conditions and to ensure adequate sensitivity
in detecting TB cases.
The algorithm proposed in this issue of the Journal by Ismail
and colleagues (pp. 1443–1449), from South Africa, is interesting
(13). It is based on the automated digital microscopy (TBDx
automated system). This promising new technology is able to
process digital microscope images to identify alcohol acid-fast
bacilli (AFB), whose performance, within a properly designed
diagnostic algorithm, have not been formally tested. Ismail and
colleagues evaluated the performance of the new diagnostic tool by
processing 1,210 samples from a prospective cohort of patients
with presumptive TB, in parallel with conventional sputum smear
microscopy and liquid culture. The specimens that resulted positive
for TB with the new diagnostic underwent Xpert MTB/RIF evaluation.
The authors calculated sensitivity and speciﬁcity of the two algorithms,
using either the new test followed by Xpert for the “low-positive”
samples (one to nine putative AFB) only, or the new test alone in
comparison with liquid culture. Of the 1,009 samples eligible for
evaluation, 109 yielded a positive Mycobacterium tuberculosis culture.
The new diagnostic resulted in 70 specimens (68 culturepositive) having >10 putative AFB (high positivity) and 207
specimens (19 culture-positive) having one to nine putative AFB
(low positivity). In the algorithm in which “low-positive” results on
the new diagnostic were conﬁrmed by Xpert, the sensitivity was
78% (85/109) and the speciﬁcity 99.8% (889/900). With the new
test followed by Xpert, only 21% of the Xpert tests otherwise
needed (207/1009) would be used, with signiﬁcant savings. Using
the new test alone, the new diagnostic yielded 62% sensitivity and
99.7% speciﬁcity.
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The authors concluded that the new diagnostic used within
a diagnostic algorithm including Xpert yielded high speciﬁcity
coupled with reasonable sensitivity in active TB cases, having the
potential to be used as a triage tool; that this approach reduced
signiﬁcantly the number of Xpert test needed, this being probably
the most relevant ﬁnding of the study; and that, importantly, when
used within the “stand-alone” approach, the new diagnostic
performed like a highly experienced TB microscopy technician in
settings in which trained microscopy technicians are difﬁcult to
ﬁnd for various reasons.
The study, as clearly underlined by the Ismail and colleagues,
has several limitations, including the following: it was conducted in
a single laboratory that, being a reference center, probably has
performances higher than the average available in the country; it is
expected that sputum smear microscopy will perform suboptimally
in settings with high HIV prevalence; the contaminated cultures
have been excluded from the analysis (n = 128/1,210); and
traditional ﬂuorescence microscopy was used, rather than the
newly recommended light-emitting diode technology, which is
expected to increase detection rates (14).
Although the results of this study are very promising (especially
to limit the number of Xpert tests to be done), the short-term
goal should be to ensure access to Xpert for all patients with
presumptive TB in both high- and limited-resource settings.
With this approach, it will be possible to diagnose the
maximum number of patients with TB with a minimum delay
while cutting the transmission of TB bacilli within the community.
Furthermore, this approach will allow clinicians to prescribe
the correct treatment from the beginning for all potential
multidrug-resistant TB cases, ensuring higher chances of cure while
reducing the possibility of selecting additional drug resistance (7–9).
The consistent use of Xpert in countries with a high TB burden,
with South Africa being one of them (15), will be essential to ensure
rapid and quality diagnosis of TB and multidrug-resistant TB and
to notably increase the detection of these cases (5).
We do hope that all countries globally will be able, very soon, to
access Xpert for all patients with presumptive TB. Of course, it should
be available at an affordable cost irrespective of income status;
intermediate-income countries are presently the most disadvantaged,
as they do not meet the requirements for special pricing.
This is one of the preconditions to achieve zero TB-related
death, diseases, and suffering (1, 2).
From our perspective, the algorithm presented by Ismail and
colleagues (13) will be very useful in the bridging period needed
to ensure universal access to Xpert, which will last, we hope, no
more than 2–3 years. n
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