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Letter to Editor

Multicenter Evaluation of Xpert MTB/RIF Ultra Tests Reporting
Detection of “Trace” of Mycobacterium tuberculosis DNA
Dear Editor,
The Xpert RIF/TB (Xpert) (Cepheid, Sunnyvale, CA,
USA) test for the detection of Mycobacterium tuberculosis
DNA in clinical specimens has been recently replaced
by the new Xpert MTB/RIF Ultra (Ultra). [1] A major
difference with previous kit is the introduction of the new
semi‑quantitative category “trace” to report paucibacillary
samples, with still detectable multicopy targets (IS6110
and/or IS1081) but without measurable amount of the
single copy rpoB gene. This innovation, aiming to improve
the sensitivity of the test, made the report of “trace” very
frequent. uncertainty about its significance led to different
interpretations of “trace” calls, including the suggestion to
repeat the test.[2‑4]
Trying to make clarity on this point, we planned, in a
low‑prevalence high‑resource setting, a multicenter
study involving 21 laboratories performing routine Ultra
test. The centers were requested, for each test resulting
“trace,” to entry a number of microbiological and clinical
information in an ad hoc questionnaire. The entries included
the incidence of tuberculosis (TB) in the country of origin
of the patient, the type of clinical sample, the results of
microbiological tests (microscopy, culture in solid and
liquid medium, identification), the presence of signs and
symptoms of TB (cough, fever, night sweat, thoracic pain,
and hemoptysis), and information about previous TB,
contacts with TB patients, chest X‑ray, anti‑TB treatment,
and clinical diagnosis.
The decision of repeating the tests scoring “trace” was left
to single laboratories; they were requested instead to extend
up to 56 days the incubation of MGIT (mycobacteria growth
indicator tube) cultures still negative at 42 days. Liquid
cultures become positive after 42 days were, however,

less than 5%. The identification of mycobacteria grown in
culture was performed by molecular tests. This study was
retrospective and the patients’ information was anonymized
before analysis.
In a period of approximately 24 months, 32,835 tests Ultra
were performed; of them, 29,882 were negative, 2,659 positive
(any category including “trace”), and 305 invalid or error. Of
positive tests, 317 (11.9%) scored “trace.”
Most of patients originated from high‑incidence TB
countries (29.5%) or from high–middle‑incidence
countries (27.0%), 4.9% from low–middle‑incidence
countries, and 38.6% from low‑incidence countries. The
proportion of patients with diagnosis of TB was significantly
lower in patients from low‑incidence countries (61.1%) in
comparison with patients from other countries (89.2%–100%),
P = 0.00001 (Chi‑square test).
Out of the 122 tests that were repeated, a positive
result, “trace” or higher, was reported in 86 (70.5%)
cases such that confirming the common experience of
the low repeatability of amplification results in deeply
paucibacillary specimens.
Microbiological features of the samples scoring “trace” are
reported in Table 1.
To interpret the significance of tests flagged “trace” they
were assigned to different categories. (a) Were regarded
as true‑positive (148, 46.7%) samples with growth of
M. tuberculosis in culture (solid, liquid, or both).   (b)
Equally true positive were considered the samples without
growth in culture but collected from patients (91, 28.7%)
with definite or probable diagnosis, some of which were
under TB treatment. (c) Were in contrast considered
false‑positive the samples from 25 patients (7.9%) with

Table 1: Microbiological characteristics of tests scoring “trace”
Sample type

Smear
negative

Smear
positive

Solid medium
positive

Solid medium
negative

MGIT positive
42 days

MGIT positive
>42 days

MGIT
negative

Sputum
123/125
2/125
45/125
80/125
46/125
2/125
77/125
BA/BAL
69/70
1/70
25/70
45/70
23/70
1/70
46/70
Biopsy
55/55
0/55
25/53b
28/53b
29/53b
0/53b
24/53b
Gastric aspirate
21/21
0/21
10/21
11/21
10/21
1/21
10/21
Pleural fluid
8/8
0/8
2/8
6/8
3/8
1/8
4/8
Cerebrospinal fluid
9/9a
0/9a
3/10
7/10
3/10
0/10
7/10
Other
28/28
0/28
13/28
15/28
15/28
0/28
13/28
Total
313/316
3/316
123/315
192/315
129/315
5/315
181/315
a
Microscopy not performed on 1 sample, bCulture not performed on 2 samples. MGIT: Mycobacteria growth indicator tube, BA: Bronchial aspirates,
BAL: Bronchoalveolar lavage
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history of previous TB and from 53 patients (16.7%) with
excluded or improbable diagnosis of TB. Our data confirm
the well‑known poor sensitivity of molecular diagnosis of
TB in smear‑negative specimens,[5,6] with 75.4% of our tests
scoring “trace” being true positive and 24.6% false positive.
The introduction of the semi‑quantitative category “trace”
allowed achieving a substantial increase of sensitivity versus
a reasonable loss of specificity.
With the aim of excluding technical false‑positive results,
most of the cartridges detecting “trace” were frozen at − 80°C
at the end of the test. Of them, the ones corresponding to
samples negative in culture were retrospectively tested with
a home‑made PCR to detect, in the amplification cell of the
cartridge, IS6110 and IS1081. At least one of the two insertion
elements above was detected in all of them.
Although Ultra and Xpert as well are recommended for use
with pulmonary specimens only, both revealed effective with
extrapulmonary samples too.[7,8] With biopsies and gastric
aspirates in particular, the sensitivity of Ultra was 89% and
100%, respectively.
Several studies investigated sensitivity and specificity of
Ultra, but none of them evaluated the significance of “trace.”
Different approaches have been proposed to interpret the test
flagged as “trace”:[2] (a) to consider all of them negative, (b) to
consider negative the tests from patients with history of TB
(therefore attributing the positivity to previous disease), (c)
to repeat the test on the same or a new sample, and (d) to
validate the result obtained at repetition. Using rule (a), 148
tests from samples culture positive and 91 from patients
with diagnosis and/or treatment of TB would be reclassified
as negative. According to criterion (b), a decrease of
specificity would be produced due to the grading as positive
of 78 samples from patients not diagnosed to have TB.
According to criterion (c), a decrease in sensitivity would
be produced by the reclassification as negative of 66 tests
from patients with diagnosis of TB. In any case, the cost is
higher than the benefit.
In our opinion, the introduction of the semi‑quantitative
category “trace” represents an important improvement in
comparison with the previous Xpert. The proportion of
true‑positive results clearly exceeds the false positives with
the latter being easily avoidable by not performing the Ultra
test for samples from patients with diagnosis of TB clinically
excluded.
The detection of “trace” is anyway an objective finding
confirmed by the presence in clinical specimen of amplicons
specific for M. tuberculosis complex. This is understandable
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in patients with history of previous TB; in others, subclinical
forms of TB[9] are assumable. Should this be the case, an added
value of the test would emerge.
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