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CASE STUDY

False-positive Xpert® MTB/RIF assays in previously treated
patients: need for caution in interpreting results

T. H. Boyles,* J. Hughes,t V. Cox,t R. Burton,* G. Meintjes,5 M. Mendelson*

*Division of Infectious Diseases and HIV Medicine, Department of Medicine, Groote Schuur Hospital, University of
Cape Town, Cape Town, TMédecins Sans Frontiéres, Khayelitsha, Cape Town, *Khayelitsha District Hospital,
Khayelitsha, Cape Town, Sinstitute of Infectious Disease and Molecular Medicine, University of Cape Town, Cape

Town, South Africa

SUMMARY

Xpert® MTB/RIF is the initial diagnostic test of choice
for tuberculosis (TB). It is not known if false-positive
results are more common in previously treated patients.
We report four patients with successful treatment for TB
up to 5 years previously who presented with respiratory
tract infection and were Xpert-positive, but had negative
TB cultures and clinical improvement without anti-

tuberculosis treatment. We hypothesise that the Xpert
results were false-positive due to the presence of dead
Mycobacterium tuberculosis bacilli in lungs and spu-
tum. Further work is required to determine the
specificity of Xpert in previously treated patients.
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THE WORLD HEALTH ORGANIZATION
(WHO) has endorsed the roll-out of Xpert® MTB/
RIF (Cepheid, Sunnyvale, CA, USA) as the initial
diagnostic test in persons suspected of having
multidrug-resistant tuberculosis (MDR-TB) or hu-
man immunodeficiency virus associated TB.! A
recent systematic review and meta-analysis including
15 studies with 7517 participants found a pooled
sensitivity of 88% (95% credibility interval [Crl]
83-92) and pooled specificity of 98% (95%Crl 97—
99) if microscopy was replaced by Xpert as the
initial diagnostic test.? It has not been reported
whether patients with false-positive Xpert results are
more likely to have had a previous episode of TB;
however, Xpert does not distinguish dead from living
bacilli. It is theoretically possible for the test to be
positive in patients who do not have active disease
but still have dead Mycobacterium tuberculosis
bacilli in their lungs and sputum from a previously
treated episode of active TB. In such cases, sputum
culture would be negative and the patient would not
require anti-tuberculosis treatment. This possibility
is supported by a recent study showing that after 6
months of standard treatment, 27% of patients
remain Xpert-positive, although only 4% are posi-
tive using liquid culture.? Conversion of Xpert to
negative is therefore not a suitable marker of
treatment success, and positivity may persist despite
successful treatment.

We report four patients with a history of success-
fully treated TB who presented with lower respiratory
tract infections, positive Xpert results, negative liquid
TB cultures and clinical improvement without anti-
tuberculosis treatment, suggesting that the Xpert
result was falsely positive.

CASE REPORT

Patient 1 was diagnosed with MDR-TB based on
sputum culture 7 years previously. She initiated a
standardised five-drug MDR-TB treatment regimen
and became culture-negative after 135 days. She
completed 18 months of treatment and achieved cure.
She later presented with a 1-week history of shortness
of breath and a productive cough. Chest X-ray
showed fibrotic changes with nodules at the hila
and right upper zone, and a diffuse infiltrate in lingula
of the left lower lobe (Figure). She was treated with
oral amoxicillin while awaiting sputum results. The
first sputum sample was Xpert-positive with rifam-
picin (RMP) resistance. She remained clinically
stable, and as her symptoms had improved, anti-
tuberculosis treatment was delayed to await the
culture results. Two sputum samples obtained at this
time were both culture-negative after 6 weeks’
incubation. On clinical re-assessment at this point,
she was asymptomatic and the lingula infiltrate on the
CXR had largely resolved (Figure). Repeat sputum
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Figure Chest X-ray during respiratory tract infection (left) and following resolution of symptoms (right) for Case 1.

sampling was again Xpert-positive with RMP resis-
tance, but TB liquid culture was negative. The patient
did not receive anti-tuberculosis treatment, and she
remained clinically well 5 months after initial
presentation.

Three other cases fulfilled the case definition of
having a previous episode of TB, positive Xpert
result, negative mycobacterial culture and clinical
improvement without anti-tuberculosis treatment

(Table).

DISCUSSION

We present four patients with a history of treated TB
who had completed treatment up to 5 years previ-
ously. All were Xpert-positive during an intercurrent
respiratory tract infection with negative mycobacte-
rial cultures of sputum and clinical improvement
without anti-tuberculosis treatment. We hypothesise
that these positive Xpert results indicate the presence
of mycobacterial DNA from dead bacilli persisting in
lung tissue expectorated at the time of an intercurrent
chest infection, and therefore falsely positive with
respect to the diagnosis of active TB.

Treatment algorithms suggest that all patients with
positive Xpert results should immediately start anti-
tuberculosis treatment. Only a minority who are seen
by specialists are likely to have treatment withheld
when the clinical suspicion of active TB disease is low.
As such, it is difficult to estimate the scale of the
problem, although these cases were collected within a
single city over the course of 4 months, suggesting
that it might be fairly common. It will be important to
estimate the true incidence of false-positive Xpert
results in treatment-experienced patients to avoid
unnecessary anti-tuberculosis treatment with poten-
tial side effects. If this proves to be a common

occurrence, it will be necessary to change the
treatment algorithms.

These cases suggest that the specificity of Xpert in
patients with previous TB may be lower than
previously thought. Despite a pooled specificity of
98% (95%CrI 97-99) in a recent Xpert diagnostic
accuracy study,? there is reason to doubt this figure.
The two largest studies that contributed 5250 of the
7517 patients in the review used an imprecise
reference standard to diagnose TB.*5 Both of these
studies described a group of patients classified as
having clinical TB with negative sputum culture. The
proportion of patients in this group with positive
Xpert results was lower than in those with positive
sputum culture. In both trials, this group was
excluded from the primary analysis and therefore
from the review. The justification for this exclusion is
unclear, but is not appropriate in a study of diagnostic
accuracy. It is possible that some patients with
positive Xpert results and negative cultures were
retreatment cases with false-positive results. Exclud-
ing such cases from the analyses and from the
systematic review would have the effect of increasing
the reported specificity of the Xpert assay.

There is an urgent need to re-examine data from all
previous diagnostic trials to include patients with
clinical TB, some of whom were Xpert-positive and
TB culture-negative, and to determine the specificity
specifically in retreatment cases when such analyses
are conducted. Further prospective studies may then
be necessary to quantify the scale of the problem, and
define in what proportion of patients Xpert remains
positive after successful anti-tuberculosis treatment
and define the duration of this phenomenon and what
factors predispose to this. Whether patients previ-
ously treated for TB may convert from Xpert-
negative to false-positive at the time of a bacterial
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chest infection (as in these four cases) due to lung
Conflict of interest: none declared.

inflammation also needs to be investigated.

tuberculosis and rifampicin resistance: Xpert MTB/RIF System.

WHO/HTM/TB/2011.4. Geneva, Switzerland: WHO, 2011.
http://whqglibdoc.who.int/publications/2011/9789241501545

eng.pdf. Accessed April 2014.

2 Steingart K, Sohn H, Schiller I, et al. Xpert® MTB/RIF assay for
sensitivity and specificity of Xpert MTB/RIF assay as an early
sputum biomarker of response to tuberculosis treatment. Lancet

Respir Med 2013; 1: 462-470.
4 Boehme C C, Nabeta P, Hillemann D, et al. Rapid molecular

pulmonary tuberculosis and rifampicin resistance in adults.

Cochrane Database Syst Rev 2013; 1: CD009593.
3 Friedrich S O, Rachow A, Saathoff E, et al. Assessment of the

amplification technology for rapid and simultaneous detection of

1 World Health Organization. Automated real-time nucleic acid

detection of tuberculosis and rifampin resistance. N Engl ] Med
accuracy, and effectiveness of decentralised use of the Xpert

MTB/RIF test for diagnosis of tuberculosis and multidrug
resistance: a multicentre implementation study. Lancet 2011;

5 Boehme C C, Nicol M P, Nabeta P, et al. Feasibility, diagnostic

-
—
S
Aol
% s
S 2
= T
. ..
¢ % S
I [ae] <
. -
) o .
orL — >~
Q o D~
|3 (o] o
s
‘loinquieyis = g3 ‘epiweuizelhd = 7 ‘pizeiuosi = H ‘upidweyl =y ‘g 1uelsisai-bnupninw = g1-yain ‘Aydeiboipel 1seyd = yx D sIsojndiaqni =g
“JuswA0dUl [BDIUID OU YHM JUSWIRSIY SISOINDIBQNI-IJUB PIBPURIS JO YIUOW | PIAID3I JUBNed
“JusWiea} O aseyd ayl JO SYIUOW Ul UOIEIND Y} 21edIPUl SIS118| 8yl 91042q SISQUINN «
1USWIea.} J10IgIIUE JS}je sonolqiue
JusWaAOIdWI paYIeW YXD win.3ads peolq Islje pPanjosal paja|dwod
IE syuow ¢ % L/l UO 1BJ}|IJUl BUOZ JIMO| 137 ybnod andNpPosd Jo deam | syuow g Juswieal) ‘HY//AZHIZ %
SJ130[qIUe J9)}e PaAjosal
ewo||ibiadse J9A8) puUB Yleaiq JO SSaULIoYs paja|dwod
I yuow | 14 0/l pue SISeRIYdU0Iq pealdsspIAn 'ybnod aAdNPoId JO YoIMm | yuow | JuswWieal) ‘'HYt/3ZHYZ €
JuswWieal} dIoIgiue Islje ,luswiesas] dnoignue
Juswanoidwi 31| ‘sabueyd J9)je PAAOSaI J9AR) pue ybnod
ybnod ooy syuow ¢ l 1/T 1181291YdU0Iq PeaIdsSapIAn aAPNpold yum suonejussald ¢ syuow 7 paINd ‘JHYG/IZHYE b4
Juswiieal) Juswieal) dioigiue
J110IgIIUe J)Je PAAIOSAI 1By} J91je panjosal swodwiAs
I syuow g € 0/ eluownaud 1eqo| enbuij Y] ‘asiejew pue ybnod Aip Jo doam | Syluow g pue sieak g paJnd ‘g1-4diN l
sniels Jnsal pady u ¥ sabueyd ¥yxo 95IN0> pue uoleussaid [ediuld uonejussaid ¥9WOdINO 1uslled
[ea1uIpd 9DUIS PO SN} nNd H4/91N 1USLIND 0} JuaWieal} ‘uswibal g [eniul
1ualind ETNIEGEIN] 1ady JO pUS WOJ4 S|

JUswdleall SISO|NdJagni-lue 1NOYlIM

Juawanosdwl [BDIUID pUe S3UNYND g 9AI1eHaU Inq LadX dAIHSOd pue uoidaul 1.} A1o1esidsal Yim Juswleal] SIsojnd4agni-iiue |njssaddns snoinald Jayje bunuasaid syuaiied inoyj jo sjelaq  ajqeL



False-positive Xpert and previous treatment 1

RESUME

Le test Xpert® MTB/RIF est ’examen idéal pour le
diagnostic initial de la tuberculose. On ne sait pas si les
faux positifs sont plus fréquents chez les patients déja
traités. Nous présentons quatre patients dont le
traitement anti-tuberculeux a réussi jusqu’a 5 ans
auparavant et qui se présentent avec une infection
respiratoire et un test Xpert positif mais une culture

négative et une amélioration clinique sans traitement
anti-tuberculeux. Nous émettons I’hypothese que les
résultats du Xpert sont des faux positifs dus a la présence
de bacilles de Mycobacterium tuberculosis morts dans
les poumons et les crachats. Un travail supplémentaire
est nécessaire afin de déterminer la spécificité du Xpert
chez des patients préalablement traités.

RESUMEN

La prueba Xpert® MTB/RIF es el método inicial de
eleccion en el diagnostico de la tuberculosis (TB). Se
desconoce si los resultados positivos falsos son mas
frecuentes en los pacientes con antecedente de
tratamiento. En el presente articulo se comunican
cuatro casos de pacientes con antecedente de
tratamiento eficaz de la TB hasta 5 afios antes de
acudir por infeccién respiratoria y presentar un

resultado positivo a la prueba Xpert, con cultivo
negativo y sin respuesta clinica al tratamiento
antituberculoso. Se plantea la hipétesis de que los
resultados de la prueba fueron positivos falsos, debido
ala presencia de bacilos de Mycobacterium tuberculosis
no viables en los pulmones y el esputo. Se precisan
nuevos trabajos que determinen la especificidad del
método Xpert en los pacientes previamente tratados.
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