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Rapid tests for pulmonary TB

Despite the World Health Organization’s
(WHO) designation of tuberculosis (TB) as
a global health emergency nearly 30 years
ago, a true point-of-care diagnostic test for
TB disease remains elusive. Since its dis-
covery by German physician Robert Koch
in the late 1800s, sputum smear microsco-
py —the initial rapid test for pulmonary TB
— has undergone various adaptations to
increase the sensitivity of detection. Even
with these advances, smear microscopy
detects only 55%-86% of culture-positive
pulmonary TB cases (1), and reporting
of test results is not usually available the
same day. When Xpert MTB/RIF, a car-
tridge-based molecular assay, launched in
2010, it was considered a game changer
for TB diagnostics due to increased sensi-
tivity for smear-negative disease (2-4) and
the promise of test results within 2 hours.
However, global rollout of Xpert MTB/
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Tuberculosis (TB) continues to affect over 10 million people per year
worldwide. Despite advances in diagnosis, smear microscopy insufficiently
detects pulmonary disease, with test result reporting taking longer than a
day. While urine assays to detect the lipopolysaccharide lipoarabinomannan
(LAM), present in mycobacterial cell walls, can provide results within
minutes, the currently available assay has low sensitivity and its application
is limited to patients with HIV suspected of having TB. In this issue of the
JCl, Broger and Nicol et al. investigated 3 rapid urine tests in 372 ambulatory
HIV-negative individuals suspected of having TB in South Africa and Peru.
FujiLAM emerged as a rapid test to confirm TB diagnosis in the HIV-
seronegative population. This study shows that FujiLAM has considerable
potential to reshape the TB diagnostics landscape, making diagnosis and
treatment in one office visit a reality for TB.

RIF has been predominantly in public sec-
tor reference labs where delays in sample
transport and data return often prevent
same-day reporting of test results (5-8).
Therefore, true point-of-care testing avail-
able in minutes for the diagnosis of active
TB disease remains a high priority.
Lipoarabinomannan (LAM) is a lipo-
polysaccharide present in mycobacterial
cell walls, and assays to detect its presence
in urine have been proposed as a nonin-
vasive, point-of-care, biomarker-based
test—much akin to the commonly used
urine antigen tests for Streptococcus pneu-
moniae and Histoplasma capsulatum. The
currently available assay, AlereLAM,
which takes 50 to 60 minutes to perform,
has a low sensitivity (~14%-18%), but rea-
sonable specificity (~91%-95%) in immu-
nocompetent patients (9-11). However, in
patients with HIV, the sensitivity rises to
42%-56% and the specificity remains high
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at 91%-94% (11, 12), with positive predic-
tive values (PPVs) and negative predictive
values (NPVs) at approximately 84% and
57%, respectively (9). Thus, when positive,
AlereLAM can rule in a high likelihood of
TB in a person with HIV, but it has little
utility when it is negative.

Based on the above urine LAM perfor-
mance data, coupled with reduced mortal-
ity among patients with HIV who screen
positive and are promptly initiated on TB
treatment (13), the 2015 WHO guidelines
recommend use of AlereLAM for evalu-
ation of patients with HIV suspected of
having TB. Despite this WHO recommen-
dation, a recent study found that uptake
of AlereLAM was limited to only 21% of
high-burden TB countries. Respondents
cited budget constraints, limited country-
specific data, administrative barriers,
insufficient coordination between TB and
HIV programs, and perceived small eligi-
ble population as primary limitations (14).
The recommendation to use urine LAM
assays only in patients with HIV substan-
tially limits the test’s utility, as HIV-nega-
tive patients with pulmonary TB account
for over 90% of the global TB burden (15).

Enabling rapid TB treatment
initiation
In this issue of the JCI, Broger and Nicol et
al. investigated a recently developed and
more accurate urine LAM test (FujiLAM)
for its sensitivity and specificity in active
pulmonary TB. Importantly, the research-
ers restricted their analysis to ambulatory
patients without HIV suspected of having
TB in South Africa and Peru (16). In their
population of 372 individuals with suspect-
ed pulmonary TB, the FujiLAM test demon-
strated 53% sensitivity and 99% specificity
when using sputum mycobacterial culture
as the gold standard. They also noted that in
a setting with TB prevalence of 30%, Fuji-
LAM has a PPV 0f 95.2%, an NPV of 83.2%,
and a positive likelihood ratio of 46.2 (16).
Broger and Nicol et al. also tested an
experimental, laboratory-based assay, Ecl-

Number 11 November 2020

5671


https://www.jci.org
https://www.jci.org
https://www.jci.org/130/11
https://doi.org/10.1172/JCI142497

5672

COMMENTARY

LAM, which requires centrifugation and
electrochemiluminescence. EcILAM was
observed to have an even greater sensitiv-
ity than FujiLAM (66.7%), supporting the
notion that most patients with pulmonary
TB have detectable urinary LAM, albeit
in low concentrations, and offering hope
that even more sensitive, next-generation
urine LAM tests may emerge. Overall, the
authors concluded that FujiLAM’s sensi-
tivity for identifying active TB in individ-
uals without HIV suspected of having TB
is 5 times that of the current commercial-
ly available test, AlereLAM. The authors
rightly point out that this improved sensi-
tivity makes FujiLAM a candidate to serve
as a 1-hour rule-in test for TB among indi-
viduals without HIV, which may in turn
enable rapid TB treatment initiation with-
in a single clinic visit (16).

Conclusions and considerations
There are some important limitations to
this study (16). First, using frozen rather
than prospectively collected fresh urine
samples in this investigation deviates from
how this assay would be applied clinically.
However, the freezing process appears
to reduce sensitivity slightly (17), there-
fore, the observed results may actually
underestimate real-world performance.
Specimen centrifugation may have also
contributed to increased detection. These
analytic comparisons should be repro-
duced using fresh, noncentrifuged urine
in order to more definitively demonstrate
the relative sensitivity and specificity
of FujiLAM compared with other LAM
assays. FujiLAM was observed to have a
higher sensitivity in Peru (64.6%) than
in South Africa (25.0%) (16). While it is
possible that bacterial differences in LAM
abundance could contribute to discrepant
sensitivity of this assay in distinct geo-
graphic settings, a more likely explanation
is that the baseline bacterial burden (bac-
illary load) between the study participants
in each country cohort differed. The sensi-
tivity of FujiLAM appears to correlate well
with bacillary load, given that participant
samples from Peru had a shorter time to
positivity (TTP) on mycobacterial growth
indicator tube (MGIT) and greater propor-
tion smear and Xpert positive (16). Cou-
pling FujiLAM with other diagnostics such
as Xpert may compensate for imbalances
such as bacillary load, and bring overall
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case identification to acceptable thresh-
olds in both contexts.

While FujiLAM has previously been
demonstrated to have high sensitivity
(70.7%) among patients with HIV, regard-
less of CD4 count (18), the observation of
53% sensitivity in subjects without HIV
is a substantial improvement in the cur-
rent urine LAM test (16). If the FujiLAM
assay becomes commercially available, it
will be important to consider whether and
how this improved urine LAM should be
integrated with the current TB diagnos-
tic algorithms, including GeneXpert. In
addition to the fact that FujiLAM detected
23.3% patients who were smear negative,
it also detected 31.0% of patients who
were positive on FujiLAM and negative
on GeneXpert. Unfortunately, FujiLAM
also misses 27.9% of smear-positive sam-
ples and 39.0% of Xpert-positive samples.
Overall, the addition of FujiLAM to Xpert
increases sensitivity from 76.6% to 82.0%,
with combined PPV and NPV of 96.8%
and 92.8%, respectively. These observa-
tions suggest that FujiLAM, used in con-
junction with another standard microbi-
ologic or molecular test, might further
enhance diagnostic sensitivity. However,
itis important to recognize that urine LAM
tests do not provide insight into mycobac-
terial drug susceptibility patterns, thus
additional microbiologic testing may be
required in areas with a high prevalence
of drug-resistant TB. Future applications
of FujiLAM might include identification of
high-risk patients on the precipice of pro-
gression from latent infection to active TB
disease (19), longitudinal monitoring of
patients for treatment response (20), and
evaluation in children. Extrapulmonary
TB introduces even more challenges, as
diagnosis may require invasive sampling,
and both microbiologic as well as molec-
ular diagnostic tests have much lower
sensitivity in these cases (21). Whether or
not urine LAM has a role in low-burden
TB settings remains to be explored. One
potential consideration in these settings
is cross-reactivity with nontuberculous
mycobacterial species (22, 23).

Imperfect diagnostic tools contrib-
ute to ongoing challenges in TB control.
Broger and Nicol et al. show that FujiLAM
has considerable potential to reshape the
TB diagnostics landscape and make true
same-day-visit diagnosis and treatment
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a reality for TB. With the COVID-19 pan-
demic threatening to disrupt recent gains
in TB control, even modest improvements
in TB treatment initiation rates may prove
valuable (24, 25). Based on these data and
additional supportive field testing, Fuji-
LAM may well be incorporated into future
guidelines for individuals without HIV sus-
pected of having TB.
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