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Setting: Adult pulmonary tuberculosis (TB) patients un-
able to expectorate quality sputum represent a diagnos-
tic challenge. A private hospital in Pakistan routinely per-
forms gastric aspiration in adults with difficulties
expectorating.

Objective: To assess the usefulness of gastric specimens
(GS) in diagnosing pulmonary TB (PTB) and drug-resis-
tant TB in adult presumptive TB patients unable to expec-
torate, and to compare the diagnostic yield and sensitiv-
ity of smear, culture and the Xpert® MTB/RIF assay.
Design: This was a comparative cross-sectional study
based on retrospective record review.

Results: Of 900, 885 and 877 GS tested by smear, Xpert
and culture, respectively, interpretable results were ob-
tained for respectively 900 (100%), 859 (97.1%) and
754 (86.0%), with a diagnostic yield of respectively
23.6%, 30.3% and 24.9%. The yield was significantly
higher for Xpert in previously treated patients. There
were 313 patients with definite TB, defined as positive on
Xpert and/or culture. The 82.8% sensitivity of Xpert was
significantly higher than that of smear (61.0%) and cul-
ture (67.8%).

Conclusion: GS obtained by aspiration under routine
programme conditions is useful for detecting TB and
drug-resistant TB in adult patients unable to expectorate.
Xpert, with its rapid testing, high proportion of interpre-
table results and better sensitivity, can substantially im-
prove the diagnosis of bacteriologically confirmed TB and
rifampicin resistance.

While the use of rapid molecular testing is in-
creasing worldwide, only 57% of the pulmo-
nary tuberculosis (PTB) cases reported globally in 2015
were bacteriologically confirmed.! Diagnostic chal-
lenges are encountered when patients are unable to ex-
pectorate quality sputum, especially when presumptive
TB patients are at risk for drug-resistant TB (DR-TB).
Different approaches are being studied to improve the
quality of expectorated sputum? or the sensitivity of
microscopy examination.3* Sputum induction (SI),
bronchoalveolar lavage (BAL) and gastric aspiration
(GA) are among the most commonly used procedures
to obtain specimens for bacteriological diagnosis. Both
SI and BAL have been shown to increase the diagnostic
yield, and are considered safe procedures.5-8 The avail-
ability of isolation rooms with negative pressure re-
quired for SI, and the presence of bronchoscopy facili-
ties only in specialised hospital settings, however,
hinders the wider use of these procedures in re-

source-limited settings. GA is commonly used in chil-
dren to obtain sputum specimens,®8-13 but is less com-
mon in adults with difficulties in expectoration.

Pakistan is among the top five high-burden coun-
tries for TB and DR-TB, with an estimated incidence of
270 per 100000 population for TB and a rifampicin
(RMP) resistance rate of 4.2% in new and 16% in pre-
viously treated TB cases.l.1415 In 2015, 63% of esti-
mated incident TB cases were notified, 81% with PTB
and 51% bacteriologically confirmed; only 18% of es-
timated DR-TB cases were enrolled on treatment.!

In Pakistan, direct smear microscopy is the front-
line test for PTB diagnosis, offered through a quali-
ty-assured network of more than 1400 microscopy lab-
oratories. Smear-negative patients with an X-ray
(CXR) result suggestive of TB are started on empiric
anti-tuberculosis treatment. Xpert® MTB/RIF (Ce-
pheid, Sunnyvale, CA, USA) was introduced in Paki-
stan in 2011, soon after its endorsement by the World
Health Organization,® and had been made available
at 60 sites by the end of 2015. Testing is recommended
in 1) patients at high risk for DR-TB (previous anti-tu-
berculosis treatment or contact with a DR-TB patient);
2) presumptive TB patients from vulnerable popula-
tions, including children, people living with the hu-
man immunodeficiency virus (HIV) and other im-
mune-compromised and/or seriously ill patients; and
3) extra-pulmonary or pulmonary specimens obtained
using any invasive or non-invasive procedures. Pa-
tients with TB that is RMP-resistant are registered at
DR-TB treatment sites and comprehensive phenotypic
drug susceptibility testing (DST) is performed on a
fresh sample.1”

The objectives of this study were to assess the use-
fulness of gastric specimens (GS) aspirated under rou-
tine programme conditions among adult presumptive
TB patients unable to expectorate quality sputum for
the diagnosis of PTB and DR-TB, and to compare the
yield and sensitivity of smear, Xpert and culture.

STUDY POPULATION AND METHODS

Study setting

The Rawalpindi Leprosy Hospital (RLH), a not-for-
profit private hospital, receives patients from a large
area, many of whom are seriously ill and have previ-
ously been treated for TB. The hospital is a long-stand-
ing partner of the National Tuberculosis Control Pro-
gram (NTP) in TB and DR-TB care. The proportion of
bacteriological confirmation among notified PTB cases
has gradually increased, from 47% in 2012 to 70% in
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2015, along with the increase in TB case notification.
GA is routinely performed in adult presumptive PTB
patients who are unable to expectorate due to poor
physical condition (e.g., severe weakness, respiratory
distress) when CXR results are moderately or highly
suggestive of TB in patients with or without the risk of
DR-TB. The procedure is performed routinely in
out-patient clinics twice a week on fixed days by a
trained nurse. Patients are telephoned early in the
morning with instructions to ingest nothing by mouth
after midnight. GS is aspirated using a 10-ml syringe.
Fluids (such as saline) are not routinely instilled before
aspiration in all cases. Only direct sputum microscopy
is performed in RLH; for all other tests, the specimens
are transported to the national TB reference laboratory
(NRL), a 1 h drive from RLH.

Study design and population

This is a comparative cross-sectional study based on ret-
rospective record review. Presumptive PTB patients aged
=15 years who had their GA referred to the NRL for TB
diagnosis during 2012-2015 were included. Patients
with any positive sputum smear, those already undergo-
ing anti-tuberculosis treatment at the time of the GA ac-
cording to the TB register in the RLH, and specimens la-
belled as ‘follow-up’ were excluded from the study.

Laboratory methods

The aspirated GS was transferred directly to a Falcon™
tube (Thermo Fisher Scientific, Waltham, MA, USA),
without any additive to neutralise the specimen. The
GS were transported the same afternoon to the NRL
and processed the next morning using Petroff’s
method; the sediment was used for smear, Xpert and
culture on Lowenstein-Jensen medium (LJ) and BAC-
TEC™ MGIT 960™ (BD, Franklin Lakes, NJ, USA). Aur-
amine-stained smears were examined using light-emit-
ting diode (LED) fluorescence microscopy. Culture
isolates were confirmed for Mycobacterium tuberculosis
on detection of the MPB64 antigen using the TBC-ID
kit (BD). Phenotypic DST was performed on L] media
in 2012-2014 and on MGIT 960 in 2015.

The RLH laboratory participates regularly in quar-
terly external quality assessment (EQA) of smear mi-
croscopy by blinded rechecking. The NRL participates
in annual EQA for DST by the Supranational Reference
Laboratory (Antwerp, Belgium), and has been quality
assured since 2010 for first- and second-line DST.

Data collection and variables
Demographic, clinical and laboratory data were ex-
tracted from the main electronic database of the NRL
and the notification trend of PTB cases from the RLH
quarterly notification reports. The RLH TB register was
used to identify patients undergoing treatment and
those reported positive on sputum smear.

The data were imported from the electronic register
into EpiData software v. 3.1 for entry and v. 2.2.2.182
for analysis (EpiData Association, Odense, Denmark).

Definitions

A ‘definite TB case’ was defined as any patient whose
GS was positive for M. tuberculosis on Xpert and/or on
culture (a composite reference standard); a ‘probable

TB case’ was defined as positive on smear only (includ-
ing scanty), with Xpert and culture results either nega-
tive or not available and no non-tuberculous mycobac-
teria (NTM) grown on culture.

Data analysis

The diagnostic yield of smear, Xpert and culture was
calculated as the percentage of positive results among
total valid results for each test, and sensitivity was cal-
culated by cross-tabulation against the composite ref-
erence standard using samples with valid results for all
three tests. Phenotypic DST was compared with Xpert
for the RMP results.

Ethics approval was obtained from the NTP (Islam-
abad, Pakistan) for the use of the data already available
in the NRL database. The Ethics Advisory Group of the
International Union Against Tuberculosis and Lung
Disease (Paris, France) approved the study protocol.

RESULTS

The GS from 1010 adult patients were received in the
NRL during 2012-2015. One hundred and ten patients
were excluded from the study, including 55 with posi-
tive sputum smear, 53 who were on anti-tuberculosis
treatment and 2 with no valid result.

Of the 900 patients included in the study, 46% were
male, with a mean age of 42 years compared to 36
years in females. There were 617 (69%) patients unable
to expectorate spontaneously, 283 (31%) with negative
sputum and 705 at increased risk for DR-TB: 622 (69%)
with previous anti-tuberculosis treatment and 95
(11%) who were contacts of DR-TB patients (Table 1).

The specimen volume was <5 ml in 595 (66%)
cases, including 281 samples (32%) with <1 ml vol-
ume. Respectively 900, 885 and 877 samples were
tested by smear, Xpert and culture, and interpretable
results were obtained in respectively 900 (100%), 859
(97.1%) and 754 (86.0%), with diagnostic yields of
23.6%, 30.3% and 24.9%. The diagnostic yield of
Xpert was significantly higher in previously treated pa-
tients (Table 2).

Of 900 samples tested, 212 were smear-positive, in-
cluding 89 scanty positives. M. tuberculosis was detected
on Xpert in 91.7% of smear-positive samples (exclud-
ing scanty), 88.2% of scanty positives and 11.4% with
negative smears.

M. tuberculosis was grown on culture in 125
smear-positive cases. Culture yield, excluding contami-
nated specimens, was 76.9% (95% confidence interval
[CI] 68.2-84.1) in smear-positive samples (excluding
scanty), significantly higher than among scanty positive
samples (54.5%, 95%CI 43.4-65.4) and smear-negative
samples (9.4%, 95%CI 7.4-11.9; Table 3).

Fourteen per cent (123/877) of cultures were over-
grown by contaminants. The contamination rate was
significantly higher in samples >5 ml in volume
(18.5%, 56/302, 95%CI 14.5-23.2) compared to sam-
ples <5 ml in volume (11.7%, 67/575, 95%CI 9.2-
14.4). NTM were grown on culture in 3.8% (7/184) of
smear-positive samples and in 1.2% (7/570) of
smear-negative samples (Table 3).

Gastric specimens for TB diagnosis in adults

142

ACKNOWLEDGEMENTS
This research was conducted
through the Structured
Operational Research and
Training Initiative (SORT IT),
a global partnership led by
the Special Programme for
Research and Training in
Tropical Diseases at the
World Health Organization
(WHO/TDR, Geneva,
Switzerland). The model is
based on a course developed
jointly by the International
Union Against Tuberculosis
and Lung Disease (The
Union, Paris, France) and
Meédicins Sans Frontieres
(MSF, Geneva, Switzerland).
The specific SORT IT
programme that resulted in
this publication was jointly
developed and implemented
by the National Tuberculosis
Control Program (Islamabad,
Pakistan) through the
support of the Global Fund
(Geneva, Switzerland),
WHO-TDR, the University of
Bergen (Bergen, Norway),
The Union and The Union
South-East Asia Office (New
Delhi, India). The authors
would also like to
acknowledge the
contribution of AMV Kumar
in the data analysis and of
SG Hinderaker and A Yaqoob
for their contributions and
continuous support.
Conflicts of interest: none
declared.



Public Health Action

Gastric specimens for TB diagnosis in adults 143

TABLE 1 Characteristics of presumptive, definite and RMP-resistant TB cases tested using gastric aspirate specimens in Rawalpindi Leprosy

Hospital, Rawalpindi, Pakistan, 2012-2015

All presumptive TB Definite TB DST RMP-resistant
(n=900) (n=313) (n=265) (n=43)
n (%) n (%) n (%) n (%)
Sex
Female 487 (54) 174 (55.6) 148 (55.8) 24 (55.8)
Male 413 (46) 139 (44.4) 117 (44.2) 19 (44.2)
Age group
15-24 256 (28.4) 111 (35.5) 99 (37.4) 14 (32.6)
25-64 512 (56.9) 168 (53.7) 137 (51.7) 26 (60.5)
=65 115 (12.8) 32(10.2) 27 (10.2) 3(7.0)
NA 17 (1.9) 2 (0.6) 2(0.8) 0
History of previous treatment
No/NA 278 (31) 88 (28.1) 78 (29.4) 10 (23.3)
Yes 622 (69) 225 (71.9) 187 (70.6) 33(76.7)
Category | (new treatment regimen) 420 (47) 160 (51.1) 137 (73.3) 25 (75.8)
Category Il (retreatment regimen) 118 (13) 34 (10.9) 24 (12.8) 6(18.2)
Others 84 (9) 31 (9.9) 26 (13.9) 2(6.1)
MDR-TB contact
Yes 95 (10.6) 27 (8.6) 25(9.4) 501.6)
NA 805 (89.4) 286 (91.4) 240 (90.6) 38 (88.4)
Sputum examination in
Rawalpindi Leprosy Hospital
No expectoration 617 (68.6) 235 (75.1) 192 (72.5) 35(81.4)
Negative smear 283 (31.4) 78 (24.9) 73 (27.5) 8 (18.6)

RMP = rifampicin; TB = tuberculosis; DST = drug susceptibility testing; NA = not available; MDR = multidrug-resistant.

Using the composite reference standard, 313 cases were de-
fined as definite TB and 14 as probable TB (Figure). There were
710 cases with valid results for all three tests; these included 267
definite TB cases. The sensitivity of AFB smear (163/267), Xpert
(221/267) and culture (181/267) against the composite reference
standard was respectively 61.0% (95%CI 54.9-66.9), 82.8%

(95%CI 77.7-87.1) and 67.2% (95%CI 61.8-73.4). The sensitivity
of Xpert was significantly higher than that of smear and culture.
DST results for RMP were available for 265/313 (85%) definite
TB cases, 257 on Xpert and 53 on phenotypic DST, including 45
on both. Discordance was reported in only one case with RMP re-
sistance detected on phenotypic DST. RMP-resistant TB was re-

TABLE 2 Valid test results and diagnostic yield of smear, Xpert and culture performed on gastric aspirate specimens in Rawalpindi Leprosy

Hospital, Rawalpindi, Pakistan 2012-2015

None/unknown
Total previous treatment Previously treated
(N =900) (n=278) (n=622)
n (%) n (%) n (%)
Gastric aspirate sample volume, ml
<5 595 (66.1) 169 (60.8) 426 (68.5)
>5 305 (33.9) 109 (39.2) 196 (31.5)
Smear microscopy
Tested 900 278 622
Valid results 900 (100) 278 (100) 622 (100)
Positive 212 (23.6) 73 (26.3) 139 (22.3)
95%Cl 20.9-26.4 21.3-31.7 19.2-25.8
Xpert MTB/RIF
Tested 885 269 616
Valid results 859 (97.1) 263 (97.8) 596 (96.8)
Positive 260 (30.3) 73 (27.8) 187 (31.4)
95%Cl 27.3-33.4 22.6-33.4 27.7-35.2
Culture
Tested 877 264 613
Valid results 754 (86.0) 230 (87.1) 524 (85.5)
Positive 188 (24.9) 62 (27.0) 126 (24.0)
95%Cl 21.9-28.1 21.5-33.0 20.5-27.9

Cl = confidence interval.
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TABLE 3 Smear, Xpert and culture results on gastric aspirations performed in Rawalpindi Leprosy Hospital, Rawalpindi, Pakistan, 2012-2015

Culture result

Positive M. Not

AFB smear Xpert result tuberculosis ~ Positive NTM No growth ~ Contaminated  performed Total
Positive, excluding M. tuberculosis detected 78 1 16 13 2 110
scanty, n=123 M. tuberculosis not detected 2 2 6 0 0 10
Invalid, error, no result 2 0 0 0 0 2

Not performed 1 0 0 0 0 1

Scanty, n= 89 M. tuberculosis detected 39 1 24 11 0 75
M. tuberculosis not detected 2 3 4 1 0 10

Invalid, error, no result 0 0 1 0 0 1

Not performed 1 0 1 1 0 3

Negative, n =688 M. tuberculosis detected 18 0 44 12 1 75
M. tuberculosis not detected 42 7 431 79 20 579

Invalid, error, no result 2 0 17 4 0 23

Not performed 1 0 8 2 0 11

Total 188 14 552 123 23 900

AFB = acid-fast bacilli; NTM = non-tuberculous mycobacteria.

ported in 18.1% (38/209, 95%CI 13.4-23.8) of 705 patients at
high risk for DR-TB and 8.9% (5/56, 95%CI 3.3-18.7) of patients
at no or unknown risk for DR-TB (Table 1).

DISCUSSION

To the best of our knowledge, this is the first study to assess the
usefulness of a single, non-neutralised GS in diagnosing bacterio-
logically confirmed TB and DR-TB in a large number of adult pre-
sumptive TB patients (900) with difficulties expectorating. GA
was performed under routine programme conditions, and almost
all GS were tested on smear, Xpert and culture. The yield was 24%
for smear, 25% for culture and 30% for Xpert. There were 313
(34.8%) definite and 14 probable TB cases diagnosed. The sensi-
tivity of Xpert (82.8%) was significantly higher than that of both
smear (61.0%) and culture (67.8%).

As this was a retrospective study, the limitations included in-
complete clinical data, including past history of TB, previous an-
ti-tuberculosis treatment category and outcome of treatment and
the interval between the current and previous TB episode. Infor-
mation was missing on the extent and type of radiological abnor-
malities and on any fluid instilled before GA in individual cases.
The study findings may not be representative of the general pop-
ulation, as it was based on the experience of only one hospital,
the majority of the patients had been treated previously and all
had abnormal X-ray findings. Finally, as culture had a low yield,
it could not be used as the gold standard and, due to the use of a
composite reference standard, the specificity of the Xpert results
could not be determined.

The high diagnostic yield of GS (34.8%) in this study may be ex-
plained by all the presumptive PTB patients having CXR findings
suggestive of TB and the simultaneous use of three diagnostic meth-
ods. Xpert had a significantly higher proportion of valid results and
sensitivity than culture, as, unlike culture, its performance was not
affected by the acidity of the GS, delays in processing or overgrowth
of contaminating bacteria or NTM.

The diagnostic yield of Xpert (31.4%) was significantly higher
than that of culture (24.0%) only in previously treated cases. Al-
though all patients known to be on treatment were excluded
from the study, due to missing information some patients treated
for TB in the recent past may have been included. This may have

to some extent contributed to further lowering the yield of cul-
ture compared to Xpert. As the excretion of residual persistent
DNA from dead organisms has been suggested as a reason for pos-
itive Xpert but negative smear and/or culture results on samples
taken during and at the end of treatment,!8 a positive Xpert result
in recently treated TB patients should be correlated with the clini-
cal condition of the patient, and should ideally be confirmed by
culture, although in GS the culture yield is known to be low.

We found no difference between the diagnostic yields of smear
(23.6%) and culture (24.9%). The high yield of smear may be ex-
plained by the highly selective patients, the use of concentrated
smears and examination by skilled staff at the NRL. The low yield
of culture was most likely due to long delays (=24 h) in the pro-
cessing of specimens, which were not neutralised on collection,
resulting in loss of viability of a substantial proportion of TB ba-
cilli due to the strong acidity of the gastric fluid, and false-nega-
tive cultures as a consequence. This also explains the significant
difference in culture recovery in samples with a higher number of
bacilli compared to those with scanty bacilli.

Brown et al. found a yield of 12% with smear and 32% with
culture in gastric washings from new adult migrants with mini-
mal changes on chest radiography.1® The wide difference in yield
between smear and culture, in contrast to our study, was probably
due to patients having early disease with minimal changes on

‘ Culture-+ve
45

AFB smear-+ve

14

FIGURE Diagnostic profile of 313 definite and 14 probable TB
cases. AFB = acid-fast bacilli; +ve = positive; TB = tuberculosis.
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CXR and specimens being processed within 2-4 h. Although the
acidity of gastric fluid reduces the yield of culture, Parashar et al.
reported a significantly higher contamination rate and lower
yield of M. tuberculosis on MGIT 960 in neutralised samples
(16.3% [38/232]) from paediatric patients than in non-neutralised
samples (3.9% [9/232]).20 In our study, although the samples were
not neutralised, the contamination rate was significantly higher
in specimens with >5 ml volume, presumably because of the fluid
instilled before aspiration.

Variations in the yield of GS for the diagnosis of TB have been
reported in different studies conducted both in childrens9-13 and
in adults.19.21-26 Maciel et al. studied variations in procedures in a
systematic review and highlighted the need for a standardised
protocol for GA in children.?” Variations observed in the yield of
GS in adults are probably also due to non-standardisation of the
protocol used for GA and the processing of GS.

Singh et al. used Xpert for testing archived GS and reported a
sensitivity of 95% in smear-positive, culture-positive samples
compared to 65% in smear-negative, culture-positive samples and
11.7% in bacteriologically negative samples.2®8 We reported an
Xpert sensitivity of 83% using positive Xpert and/or culture as a
reference standard, compared to a pooled sensitivity in GS of 78%
using culture as the gold standard reported in a systematic review
by Maynard et al.,?? and a sensitivity of 90.4% for all types of pul-
monary specimens reported by Chang et al.30

The majority of the patients tested (78%) had a risk of DR-TB,
and Xpert testing made rapid DST results available for RMP in
257/313 TB cases.

This study has a number of public health implications: GA can
be performed in adults in out-patient clinics under routine condi-
tions. GS that is collected without fluid instillation can be pro-
cessed directly for smear and Xpert testing, with high yield. If fa-
cilities are available, the specimens should be processed for
culture without delay for a better yield. While Xpert is the pre-
ferred test, in previously treated patients a positive result needs to
be interpreted with caution in the light of the patient’s clinical
and treatment history and should ideally be confirmed by cul-
ture. The use of a standardised protocol for GA and the processing
of GS can help optimise the yield of culture.

CONCLUSION

GS obtained from TB patients with difficulty expectorating can
substantially improve the diagnosis of confirmed TB and RMP-re-
sistant TB. Xpert has the advantages of a quick reporting time, a
high proportion of interpretable results and high sensitivity. Posi-
tive Xpert results need to be interpreted with caution, however, in
previously treated patients. The yield of culture should be im-
proved by rapid processing and the use of standardised protocols.
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Contexte : Les patients adultes atteints de tuberculose pulmonaire
(TB) incapables d’expectorer des crachats de qualité posent un
probleme en matiére de diagnostic. Un hopital privé du Pakistan
réalise en routine I'aspiration gastrique chez les adultes qui ont du
mal a expectorer.

Objectif : Evaluer |'utilité des échantillons gastriques (GS) chez des
patients adultes présumés atteints de TB incapables d’expectorer,
pour le diagnostic de la TB pulmonaire et pharmacorésistante et pour
comparer le rendement diagnostique et la sensibilité du frottis, de la
culture et du test Xpert® MTB/RIF.

Schéma : Etude comparative transversale basée sur une revue
rétrospective des dossiers.

Résultats : Un total de 900, 885 et 877 GA ont été testés
respectivement par frottis, Xpert et culture et des résultats

interprétables ont été obtenus chez 900 (100%), 859 (97,1%) et 754
(86,0%) patients avec un rendement diagnostique respectivement de
23,6%, 30,3% et 24,9%. Le rendement a été significativement plus
élevé pour I'Xpert chez les patients déja traités. Il y avait 313 patients
avec une TB, définie comme la positivité de I'Xpert et/ou de la
culture. La sensibilité de I'Xpert de 82,8% a été significativement plus
élevée que le frottis (61,0%) et la culture (67,8%).

Conclusion: Le GS aspiré sous des conditions de routine de
programme est utile pour détecter la TB et la TB pharmacorésistante
chez des patients adultes incapables d’expectorer. L'Xpert avec un
test rapide, la proportion élevée de résultats interprétables et une
meilleure  sensibilité, peuvent substantiellement améliorer le
diagnostic de la TB confirmée par bactériologie et la résistance a la
rifampicine.

Marco de referencia: El diagnéstico de la tuberculosis (TB)
pulmonar se dificulta en los pacientes adultos que no pueden
suministrar muestras de esputo de buena calidad. En un hospital
privado del Pakistan se practica de manera sistematica la aspiracion
gastrica en los adultos con dificultad para expectorar.

Objetivo: Evaluar la utilidad del aspirado gastrico (GS) para el
diagnéstico de la TB pulmonar farmacorresistente, en los pacientes
con presuncién de TB que tienen dificultad para expectorar y
comparar el rendimiento diagnéstico y la sensibilidad de la
baciloscopia, el cultivo y la prueba Xpert® MTB/RIF.

Método: Un estudio transversal comparativo a partir del examen
retrospectivo de las historias clinicas.

Resultados: Se examinaron 900 muestras de GS mediante
baciloscopia, 885 con la prueba Xpert y 877 por cultivo; se
obtuvieron resultados interpretables en 900 (100%), 859 (97,1%) y

754 muestras (86,0%), con un rendimiento diagnéstico de 23,6%,
30,3% 'y 24,9%, respectivamente. El rendimiento fue
significativamente superior con la prueba Xpert en los pacientes con
antecedente de tratamiento. El diagnéstico definitivo de TB, definido
como un resultado positivo de la prueba Xpert, el cultivo o ambos, se
establecié en 313 pacientes. La prueba Xpert exhibié una sensibilidad
de 82,8%, que fue significativamente mas alta que la sensibilidad de
la baciloscopia (61,0%) y la del cultivo (67,8%).

Conclusion: El examen de las muestras de GS en el marco del
programa corriente es Gtil para detectar la TB y la TB
farmacorresistente en los pacientes adultos que no pueden
expectorar. La prueba Xpert que ofrece un diagndstico rapido, alta
proporcién de resultados interpretables y mejor sensibilidad puede
mejorar notablemente el diagnéstico con confirmacién bacteriolégica
de la TB y la resistencia a rifampicina.
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