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Abstract

Background: The purpose of this study was to examine the value of Xpert MTB/RIF assay and detection of
additional Mycobacterium tuberculosis complex (MTBC) species antigens from intestinal tissue samples in
differentiating intestinal tuberculosis (ITB) from Crohn’s disease (CD).

Methods: Several clinical specimens of intestinal tissue obtained by either endoscopic biopsy or surgical excision
were used for mycobacteriologic solid cultures Xpert MTB/RIF assays, immunohistochemistry, and histological
examinations. Four antigens (38KDa, ESAT-6, MPT64, and Ag85 complex) of MTBC in the intestinal tissue were
detected by immunohistochemical analysis.

Results: The study included 42 patients with ITB and 46 with CD. Perianal lesions and longitudinal ulcers were
more common in patients with CD, while caseating granuloma and annular ulcers were more common in patients
with ITB. The positive rate of MTBC detected by Xpert MTB/RIF in intestinal tissues of patients with ITB was 33.33%,
which was significantly higher than that in patients with CD and that detected using acid-fast staining smears. It
was also higher than that detected by tissue MTBC culture, but the difference was not statistically significant. The
positive MPT64 expression rate in patients with ITB was 40.48%, which was significantly higher than that observed
in patients with CD. The sensitivity of parallelly combined detection of tuberculosis protein MPT64 and Xpert MTB/
RIF in diagnosing ITB was 50.0%.

Conclusions: The detection of Xpert MTB/RIF in intestinal tissue is a rapid and useful method for establishing an
early diagnosis of [TB. The detection of MTBC using Xpert MTB/RIF and MPT64 antigen in intestinal tissues has a
definitive value in the differential diagnosis oflTB and CD. The combination of these two methods can improve the
detection sensitivity.
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Background

ITB and CD are chronic intestinal granulomatous dis-
eases that share many similarities in clinical manifesta-
tions, imaging, endoscopy and intestinal histopathology.
Over recent years, the incidence of tuberculosis and ITB
has significantly increased following the population mi-
gration, drug-resistant bacterial infection, and spread of
AIDS [1]. The incidence of CD also continues to in-
crease in China [2]. Several studies addressed the clin-
ical, pathological and molecular biological detections of
the two diseases. However, the differential diagnosis of
ITB and CD still represents a challenging clinical prob-
lem, especially in the developing countries with a high
incidence of tuberculosis where the misdiagnosis and
missed diagnosis may lead to serious adverse conse-
quences [3-5].

Xpert MTB/RIF is a new technology recently approved
by the World Health Organization (WHO) [6]. Xpert
MTB/RIF is an in vitro diagnostic technique based on
semi-nested multiplex real-time fluorescent quantitative
PCR using Gene Xpert full-automatic closed nucleic acid
detection system. Primers and probes are designed to
target the core sequence of rifampicin-resistant deter-
minant regions which are characteristic of MTBC spe-
cies. It can be used to not only diagnose MTBC
infection, but also determine rifampicin resistance (mu-
tation in rpoB sequence). The whole detection process
can be completed in 2 h. Since its first applications, this
technology has been gradually recognized and approved
for its diagnostic value in tuberculosis detection, show-
ing high accuracy, sensitivity of 89% and specificity of
98% in diagnosing adult pulmonary tuberculosis [7]. Pre-
vious studies investigated the diagnostic value of Xpert
MTB/RIF in extrapulmonary tuberculosis [8—10]. Never-
theless, studies on the application of Xpert MTB/RIF in
diagnosing of ITB are still very rare.

MTBC species secrete a variety of antigens with poten-
tial diagnostic significance [11-13]. 38KDa protein is a
membrane protein, closely related to the transport of
phosphate. It is an early secretory protein encoded by
the Psts gene that can stimulate T cells and B cells to de-
velop corresponding immune response. ESAT-6 is an
early secretory protein that exists only in MTBC and a
few pathogenic mycobacteria, but not in non-pathogenic
mycobacteria and BCG. MPT64 exists in MTBC, and
most BCG strains cannot secrete this protein. The Ag85
complex is an acid transferase in Mycobacterium, where
each strain of Mycobacterium can secrete Ag85, which
has an important role in the late stage of cell wall syn-
thesis of MTBC.

In this study, the Xpert MTB/RIF detection system
was used to detect MTBC. The immunohistochemical
method was used to detect several tuberculosis antigens
in the intestinal tissue samples of patients with ITB and
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CD so as to clarify the role of Xpert MTB/RIF detection
and tuberculosis antigen detection in the differential
diagnosis of ITB and CD. Additionally, the clinical,
endoscopic and pathological features of CD and ITB
were also compared.

Methods

Patients

Patients clinically suspected of having CD and ITB be-
tween January 2016 and March 2018 were initially in-
cluded in this study. Patients who received
antituberculosis treatment within 3 months before the
collection of specimens were excluded. The clinical,
endoscopic, radiological and biopathological data of the
participants were collected, and the patients were
followed up after treatment. Several specimens of intes-
tinal tissue from endoscopic biopsy or surgical excision
were collected. Four endoscopic biopsy samples were
used to make into paraffin-embedded specimen, and an-
other four to six endoscopic biopsy samples were used
to detect MTBC using culture and Xpert MTB/RIF.

The written informed consent was obtained from all
the patients before the clinical trials started and the
study was approved by the ethics committee of Tongde
Hospital of Zhejiang Province.

Diagnostic criteria

The ITB diagnosis was established if at least one of the
following criteria was met [14]: 1) histological evidence
of a caseating granuloma, 2) histological demonstration
of acid-fast bacilli (AFB), 3) intestinal granulomatous in-
flammation accompanied by histologically or microbio-
logically confirmed extraintestinal TB, and 4) a positive
MTBC culture. The CD diagnosis was based on the
European Crohn’s and Colitis Organization guidelines,
using a combination of clinical, endoscopic, radiological,
and histological features [15].

In patients for whom the differentiation between ITB
and CD was uncertain, anti-TB therapy (ATT) was
attempted for 2-3 months, and the final diagnosis was
made based on the clinical and endoscopic response to
the anti-TB therapy [16, 17]. The clinical response was
determined by the loss of subjective symptoms. The
endoscopic response was determined by the disappear-
ance of ulcerations.

Xpert MTB/RIF detection of intestinal tissue specimens

The intestinal tissue specimens were decontaminated
with 1% N-acetyl-L-cysteine NaOH (NALC-NaOH) and
then centrifuged. The tissue was mechanically homoge-
nized and suspended in 1mL of sterile saline solution.
About 1 mL of the specimen was taken, and two times
volume of sample treatment solution was added. The so-
lution was mixed by vortex oscillation for 10s, kept at
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room temperature for 10 min, mixed again by vortex os-
cillation for 10's, and then kept at room temperature for
5 min. The mixture of 2 mL was added to an Xpert re-
agent kit, and the kit was put into a Gene Xpert instru-
ment for detection. After the reaction, the test results
were directly observed under the window of a detection
system.

Acid-fast staining and MTBC culture of intestinal tissues
Fresh intestinal tissue specimens were decontaminated
with 1% NALC-NaOH and then centrifuged. The tissue
was mechanically homogenized and suspended in sterile
saline solution. The treated samples were examined by
acid-fast staining smearand MTBC culture with
Lowenstein-Jensen (L]) medium. The specific procedures
were carried out in accordance with "The Laboratory
Science Procedure of Diagnosis Bacteriology in
Tuberculosis".

Immunohistochemical detection of several tuberculosis
antigens in intestinal tissues

Four antigens of MTBC (38KDa protein, ESAT-6 pro-
tein, MPT64,and Ag85 complex) were detected.
Paraffin-embedded slices (4pum thick) were taken.
Dewaxing, thermal repair and blocking were sequentially
performed. The primary antibody was incubated over-
night, and the secondary antibody was incubated for 1 h.
The slices were washed with PBS, stained with DAB for
5 min, and sealed. The procedure strictly followed the
instructions on the kit.

Statistical analysis

SPSS20.0 software was used for statistical analyses.
Measurement data were expressed as mean + standard
deviation and t test was used for comparison between
groups. Countable data were expressed in rates, and the
X test or Fisher’s exact probability method was used for
comparison between groups. A P<0.05 indicated a sta-
tistically significant difference.

Results
General information
Histological specimens were initially collected from 110
patients; of these, 22 patients were excluded for diagnos-
ing non-ITB or CD (17 patients with nonspecific small
bowel ulcers,3 with ulcerative colitis, and 2 with intes-
tinal Behcet’s disease). Finally, 42 patients with ITB (14
were surgical specimens) and 46 with CD (3 were surgi-
cal specimens) were included in the experimental ana-
lyses. Symptomatic improvement and endoscopic
healing were noted in 22 of the 30 patients started on
ATT for probable ITB.

Further,20 male (47.6%) and 22 female (52.4%) pa-
tients had ITB. The age of onset was 18—59 years and
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the mean age was 30.5+t11.8years. Also, 27 male
(58.7%) and 19 female (41.3%) patients had CD. The age
of onset was 17—-61 years and the mean age was 31.5 +
12.2 years. No significant difference was found in sex
and age between the two groups.

Clinical, endoscopic, and histological features

Clinical,endoscopic, and histological features are shown
in Table 1. The most common symptoms of both CD
and ITB were abdominal pain and diarrhea. Abdominal
pain was found in 41 patients (89.1%) with CD and 33
patients (78.6%) with ITB. Diarrhea was found in 37 pa-
tients (80.4%) with CD and 29 patients (69.0%) with ITB.
No significant difference was noted in abdominal pain
and diarrhea among the groups. Moreover, 10 (21.7%)
patients with CD had perianal lesions, including 6 witha-
nal fistula, 3 with perianal abscess and 1 with anal
fissure; 1 patient with ITB had a perianal lesion (anal
fissure). The observed difference was significant (P <
0.01). A longitudinal ulcer was found in 17 patients with
CD (36.9%), which was significantly higher than that in
patients with ITB (6 patients, 14.3%). Annular ulcer was
found in 25 patients with ITB (59.5%) which was signifi-
cantly higher than that in patients with CD (7 patients,
15.2%). Among patients with CD, 11 (23.9%) had aph-
thous ulcer, 10 (21.7%) had paving-stone like changes in
ulcers and 11 (23.9%) had pseudopolyps, which were sig-
nificantly different from those found in patients with
ITB (4 patients, 9.5%; 5 patients, 11.9%; 14 patients,
33.3%); the observed differences were not statistically
significant. Caseating granuloma was found in three

Table 1 Clinical, endoscopic, and histological features in the
differentiation of ITB and CD

ITB (n =42) CD (n =46) P-value
Clinical presentation
Age, years (mean + sd) 305+118 315+122 0.83
Sex (male:female) 20:22 27:19 0.10
Abdominal pain 33 (78.6%) 41 (89.1%) 0.10
Diarrhea 29 (69.0%) 37 (80.4%) 0.09
Perianal disease 1 (0.03%) 10 (21.7%) 0.01
Endoscopic features
Longitudinal ulcer 6 (14.3%) 17 (36.9%) 0.01
Annular ulcer 25 (59.5%) 7 (15.2%) 0.01
Aphthous ulcers 4 (9.5%) 11 (23.9%) 0.05
Cobblestone appearance 5 (11.9%) 10 (21.7%) 0.11
Pseudopolyps 14 (33.3%) 11 (23.9%) 0.12
Histological features
Caseous granuloma 10 (23.8%) 0 (0.00%) 0.01
Non-caseous granulomas 17 (40.5%) 12 (26.1%) 0.07
Lymphocyte aggregation 19 (45.2%) 17 (37.0%) 0.13
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cases of ITB endoscopic biopsy specimens and seven
cases of ITB surgical specimens, which had definitive
diagnostic significance. Non- Caseating granulomas were
found in 17 patients with ITB (40.5%) and 12 patients
with CD (26.1%), but with no significant difference be-
tween the groups. The difference in lymphocyte aggrega-
tion at the bottom of the lamina propria between the
two groups was also non-significant.

Detection and comparison of MTBC in intestinal tissues of
patients with ITB and CD

The positive rate of MTBC detected by Xpert MTB/RIF
in intestinal tissues of patients with ITB was 33.33%,
which was significantly higher than that of patients with
CD (P<0.01). The positive rate detected by Xpert MTB/
RIF in 28 biopsy specimens of patients with ITB and 14
surgical specimens was 14.28% (4/28) and 71.43% (10/
14) respectively. None of them showed resistance to RIF.
The positive rate of MTBC detected by Xpert MTB/RIF
in intestinal tissue specimens of patients with ITB
(33.33%) was higher than that detected by tissue MTBC
culture (21.43%), but the difference was not statistically
significant. The positive rate detected by tissue MTBC
culture in biopsy specimens of 28 patients with ITB and
14 surgical specimens was 7.14% (2/28) and 50% (7/14),
respectively. The positive rate of MTBC detected by
Xpert MTB/RIF in intestinal tissue specimens of patients
with ITB (33.33%) was significantly higher than that de-
tected using acid-fast staining smear (11.9%). The results
are shown in Table 2.

Clinical evaluation of the detection of MTBC in intestinal
tissues by Xpert MTB/RIF

The specificity of all three methods for detecting MTBC
in intestinal tissues was very high. The specificity and
positive predictive value of Xpert MTB/RIF for detecting
MTBC in intestinal tissues were both 100%. The nega-
tive predictive value of Xpert MTB/RIF for detecting
MTBC in intestinal tissues (62.2%) was higher than that
of tissue MTBC culture (58.2%) and acid-fast staining
(54.9%), with no significant difference. The results are
shown in Table 3.

Table 2 Detection and comparison of MTBC in intestinal tissues
of patients with ITB and CD

ITB (n =42) CD (n =46)
Xpert MTB/RIF(+) 14 (33.3%) 0
MTBC Culture(+) 9 (21.4%) 0
Acid-fast Staining Smear(+) 5 (11.9%) 1 (2.17%)
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Expression of intestinal TB proteins in patients with ITB
and CD

38KDa, ESAT-6, MPT64, and Ag85 complex were
expressed in the granular cytoplasm of intestinal granu-
loma cells in ITB and CD (Fig.1). The positive rate of
MPT64 expression was 40.48% in patients with ITB and
19.56% in patients with CD, and the difference was sta-
tistically significant (y* = 4.61, P < 0.05). However, no sta-
tistically ~significant difference was found in the
expression of the other three tuberculosis proteins be-
tween the two diseases (Table 4).

Detection of MTBC using intestinal TB proteins combined
with Xpert MTB/RIF

The sensitivity and specificity of parallelly combined de-
tection of tuberculosis protein MPT64 and Xpert MTB/
RIF in diagnosing ITB were 50.0 and 80.44%, respect-
ively (Table 5). The sensitivity of combined detection
improved compared with the sensitivity of single detec-
tion, but the specificity declined.

Discussion

CD and ITB share many similarities in clinical manifes-
tations and signs, which makes their differentiation diffi-
cult [18]. Some studies have proposed certain criteria for
identifying CD and ITB, but these criteria have been
shown to have many limitations [19-21]. In this study,
common symptoms of CD and ITB, such as abdominal
pain, diarrhea and ascites, had no significant differences
between the two groups. The number of perianal lesions
was significantly higher in patients with CD than in pa-
tients with I'TB, suggesting that perianal lesions had cer-
tain value for the differentiation of the two diseases.
Perianal lesions are often the first symptom of CD and
closely related to disease activity. Therefore, clinicians
should pay close attention to them. The present study
showed that the incidence of longitudinal ulcer and sten-
osis was significantly higher in patients with CD than in
patients with ITB. Also, the incidence of annular ulcer
was significantly higher in patients with ITB than in pa-
tients with CD. These data were consistent with previous
findings [22, 23] and suggested that the longitudinal
ulcer and stenosis were the characteristic manifestations
of CD and the annular ulcer was the characteristic mani-
festation of ITB. The pathological changes in CD and
ITB usually occur in the submucosa of the intestinal
wall. Because of mucosal swelling, the endoscopic biopsy
tissues tend to be small and the sampling is superficial,
resulting in low positive rates. In the present study, only
three cases of caseating granuloma were detected in ITB
endoscopic biopsy, while the pathological positive rate
was much lower than that of surgical specimens, sug-
gesting that the differential diagnostic value of endo-
scopic biopsy specimens in the two diseases was much
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Table 3 Clinical evaluation of the detection of MTBC in intestinal tissues

sensitivity (95%Cl) specificity (95%Cl) PPV (95%Cl) NPV (95%Cl)
Xpert TB/RIF 33.3% (20.0-49.6) 100% (90.4-100) 100% (73.2-100) 62.2% (50.1-73.0)
MTBC culture 214% (10.8-37.2) 100% (90.4-100) 100% (62.9-100) 58.2% (46.6-69.1)
Acid-fast 11.9% (4.5-26.4) 97.8% (87.0-99.9) 83.3% (36.5-99.1) 54.9% (43.5-65.8)

Staining Smear

lower than that of surgical specimens. Non-caseating
granuloma was more common in patients with ITB than
in patients with CD, but with no statistically significant
difference. Non-caseating granuloma alone is not
enough to completely exclude ITB and should not be
considered as a CD-specific manifestation.

At present, the WHO recommends Xpert MTB/RIF
for the rapid diagnosis of pulmonary tuberculosis and
some forms of extrapulmonary tuberculosis [24, 25]. Re-
ports on Xpert MTB/RIF detection in intestinal mucosa
in China and abroad are few [26, 27]. In the present
study, the intestinal tissue specimens from 42 patients
with ITB and 46 with CD were examined by Xpert
MTB/RIE. The results showed that the positive rate of
MTBC detected by Xpert MTB/RIF in intestinal tissue
samples of patients with ITB was 33.33%, which was
higher than that of patients with CD (0%), and the speci-
ficity was 100%. This finding suggested that the detec-
tion of Xpert MTB/RIF in intestinal mucosa might have
an important role in the differential diagnosis of ITB

and CD. In a retrospective study in India,of 37 patients
with ITB, Xpert MTB/RIF analysis was performed on co-
lonic biopsy samples from 37 patients with ITB, reveal-
ing that the assay had low sensitivity (8.1%) [27]. In this
study, the positive rate of MTBC detected by Xpert
MTB/RIF was much lower in endoscopic biopsy speci-
mens compared with surgical specimens, which might
be because the endoscopic biopsy specimens were
superficial and small. MTBC was not evenly distrib-
uted in intestinal tissues, and low levels of MTBC ex-
tracted from mucosal biopsy specimens might lead to
false-negative results of Xpert MTB/RIF in tissues.
The new Xpert MTB/RIF Ultra (Xpert Ultra) has
been recently developed to boost the sensitivity for
the detection of MTBC not only in patients with pau-
cibacillary TB, but also in pediatric patients with TB
and those with extrapulmonary TB [28, 29]. However,
the increase in sensitivity provided by Xpert Ultra
came at the expense of a modest reduction in
specificity.

-

D: ESAT-6

.

Fig. 1 four tuberculosis proteins immunohistochemical view of the colonic specimen of ITB or CD patients (x 200). A: 38KDa; B: MPT64; C: Ag85B;
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Table 4 Expression of intestinal TB proteins in patients with ITB

and CD

ITB (n =42) CD (n =46) P-value
38KDa(+) 4 (9.52%) 9 (19.56%) 0.1
MPT64 (+) 17 (40.48%) 9 (19.56%) 0.02
Ag858B (+) 10 (23.81%) 11 (23.91%) 02
ESAT-6 (+) 11 (26.19%) 15 (3261%) 0.15

The gold standard for the etiological diagnosis of tu-
berculosis is MTBC culture. However, the growth of
MTBC usually takes 3-8 weeks, and the positive rate of
culture is low, which often causes difficulties in diagno-
sis. Although the routine acid-fast staining method takes
only 2-3h, this approach has very low sensitivity and
specificity of strain identification. It can detect the acid-
fast Mycobacterium, but it cannot distinguish MTBC
from other mycobacteria. The sensitivity and accuracy of
PCR for pathogen detection provides a useful and new
method for diagnosing MTBC [30-32]. In this study, the
detection of MTBC in the intestinal mucosa by Xpert
MTB/RIF was compared with the detection by trad-
itional methods. The results showed that the sensitivity
of Xpert MTB/RIF was 33.3%, which was significantly
higher than that of acid-fast staining (11.9%) and higher
than that of bacillus culture (21.4%). The results indi-
cated that Xpert MTB/RIF had superior sensitivity com-
pared with acid-fast staining in detecting MTBC. It also
had superior detection time and higher specificity com-
pared with MTBC culture. Therefore, the Xpert MTB/
RIF was better approach for the early diagnosis and
treatment of ITB.

MTBC culture with Mycobacterium Growth Indicator
Tube (MGIT) system was reported to be positive in 20—
42% of colonoscopic biopsy specimens [33, 34]. In the
present study,the positive rate of MTBC detected by tis-
sue culture in patients with ITB was 21.43%(7.14% in bi-
opsy specimens and 50% in 14 surgical specimens, LJ
medium). The lower yield of MTBC culture in biopsy
specimens might be associated with the culture medium
and the number of colonoscopic biopsies. The yield of
MTBC culture on the L] medium was lower than that
on the MGIT system. However, the false-positive rates
for the MGIT system was higher than those for LJ
methods [35]. A recent report showed that an additional
four (total eight) colonoscopic biopsies improved the

Table 5 Detection of MTBC using intestinal TB protein
combined with Xpert MTB/RIF

ITB (n =42) CD (n =46)
Xpert MTB/RIF(+)or MPT64(+) 21 (50.0%) 9 (19.56%)
Xpert MTB/RIF(-)and MPT64(-) 21 (50.0%) 37 (80.44%)
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yield of TB culture positivity over four biopsies by 11.4—
14.3% [34]. Increasing the number of colonoscopic bi-
opsy specimens to eight should be considered for im-
proving AFB culture positivity, although it takes more
time.

Increasing attention has been paid to the study of
MTBC antigen following the development of immune
technology in recent years [13, 36]. At present, the main
samples used for MTBC antigen diagnosis are body fluid
and bacterial culture medium [37, 38]. Reports on the
application of tuberculosis antigen in ITB tissues are
very rare. Only two reports on 38KDa antigen with a
limited number of ITB cases (<10 cases) are available.
Thama et al. performed the immunohistochemical detec-
tions of 38KDa antigen in intestinal paraffin-embedded
specimens of 10 patients with ITB, revealing that 40% of
the patients were positive, which in turn suggested that
immunohistochemical detection with MTBC monoclo-
nal antibody might be an effective and simple diagnostic
method for ITB [39]. Ince and colleagues performed the
immunohistochemical detection of 38KDa antigen in 45
tissue specimens (including 8 colon tissue specimens, 8
skin specimens, 5 lung tissue specimens and 24 lymph
node specimens). They found that 73% of patients with
TB were positive, while only 2 of 28 patients with CD
were positive, suggesting that immunohistochemical de-
tection of 38KDa antigen could be used to distinguish
ITB from CD [40]. Currently, no reports are available on
the expression of pstS1 (38KDa) and East-6 antigens in
intestinal tissues. The results of this study showed that
the expression of Ag85B, pstS1 (38KDa) and ESAT-6
antigen proteins in ITB and CD had no significant dif-
ference. The positive expression rates of Ag85B, pstS1
(38KDa) and ESAT-6 antigen in intestinal tissues were
9.52, 23.8 and 26.2%, respectively. The sensitivity of the
immunostaining detection of these three proteins in in-
testinal tissues was low and could not be improved by
their combined detection. Future studies should investi-
gate whether other detection methods such as PCR
could improve the sensitivity.

Jorstad et al. used immunohistochemistry to detect the
MPT64 antigen in 132 cases of extrapulmonary tubercu-
losis and non-tuberculosis specimens. MPT64 detection
had the best performance in patients with TB lymph-
adenitis and children with TB, suggesting that MPT64
detection could be used for routine diagnosis under low
resource allocation to improve the diagnosis of extrapul-
monary tuberculosis, especially for patients with TB
lymphadenitis and children with TB [41]. Purohit et al.
studied 51 cases of pulmonary tuberculosis and 38 con-
trol specimens of non-pulmonary tuberculosis. The re-
sults suggested that anti-MPT64 immunostaining
detection was a rapid and sensitive method for the early
specific diagnosis of M. tuberculosis infection [42]. This
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technique can be easily used in routine pathological la-
boratories. Currently, no reports exist on the expression
of MPT64 antigen in intestinal tissues. In this study, the
positive rates of MPT64 antigen in ITB and CD were
40.48 and 19.58%, respectively. The observed difference
was statistically significant, suggesting that the MPT64
antigen had definitive value in the differential diagnosis
of ITB and CD. Sharma et al. used real-time immuno-
PCR (RT-I-PCR) assay for the quantitative detection of a
cocktail of mycobacterial MPT64 (Rv1980c) and PstS1
(Rv0934) in patients with TB. The RT-I-PCR assay re-
vealed a high sensitivity of 83.3%, especially for the rapid
diagnosis of smear-negative pulmonary TB and pauciba-
cillary extrapulmonary TB [43]. More studies are needed
to investigate whether other methods such as PCR may
improve the sensitivity of MPT64 antigen detection in
intestinal tissues.

Conclusions

In a word, the detection of Xpert MTB/RIF in intestinal
tissue is a rapid and useful method for establishing an
early diagnosis of ITB. The detection of Xpert MTB/RIF
and MPT64 antigen in intestinal tissues has definitive
value in the differential diagnosis of ITB and CD. The
combination of these two methods can improve detec-
tion sensitivity.
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