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Intestinal tuberculosis (ITB) is a specific chronic intestinal 
disease caused by Mycobacterium tuberculosis infection. 
Nowadays there is still no sensitive, accurate, convenient, 
and specific marker to diagnose ITB. In recent decades, 
with the improvement of economy, life quality and sanitary 
conditions, the incidence of tuberculosis (TB) has declined 
and the prevalence of ITB has gradually reduced. According 
to the fifth national TB epidemiological sample report in 
China, TB epidemic status is still serious and unbalanced. 
Therefore, clinicians still need to pay considerate attention 
to ITB.

Crohn’s disease (CD) is a chronic gastrointestinal inflammatory 
granulomatous disease whose etiology is not clear yet. CD is a 
common disease in the United States and European countries. 
In China, the incidence of CD is lower but not uncommon, 
and with industrialization and urbanization, the incidence 
of CD in China and other developing countries is gradually 
increasing.[1,2]

The clinical manifestations of primary intestinal 
lymphoma (PIL) are nonspecific, such as abdominal pain, 
vomiting, weight loss, and intestinal perforation.[3] Although 
the incidence is not high, it is similar to ITB in clinical 
manifestations and still needs to be distinguished.

A large number of clinical case reports and analysis show that 
they are frequently difficult to distinguish and are misdirected 
at one another.[4,5] In China, ITB is more common than CD 
and PIL, however, the pathogenesis and treatment of the three 
diseases are quite distinct, and misdiagnosis and inappropriate 
management will dramatically interfere with the life quality 

ABSTRACT

Background/Aims: There are many similarities and overlaps in clinical, radiological, endoscopic, 
and histological features among intestinal tuberculosis (ITB), Crohn’s disease (CD), and primary 
intestinal lymphoma (PIL), and the differential diagnosis of ITB can be very challenging for clinicians. 
Patients and Methods: The clinical, radiologic, endoscopic, and pathological data of 213 patients were 
analyzed retrospectively. According to the diagnostic criteria and exclusive criteria of ITB, CD, and PIL, 
83 patients were recruited and divided into three groups, including 30 cases in the ITB group, 38 cases in 
the CD group, and 15 cases in the PIL group, and the medical data and statistical analysis were recorded. 
Results: Rural patients with abdominal pain as the first symptom and with transverse ulcer and caseating 
granulomas were more common in the ITB group than the CD group, whereas urban patients with stool 
change as the first symptom, moderate or severe anemia, thickening of intestinal wall, rectal involvement, 
skipping distribution, prominent lymphoid aggregates, and irregular glands were more common in CD group 
than ITB group (P < 0.05). Young patients (age < 30 years) with fever, weakness, fatigue, abdominal mass, 
intestinal perforation, and emergent operation were more common in ITB group than PIL group, whereas 
thickening of intestinal wall, malignant lymphocytes, limited distribution, and involvement of small intestine 
occurred more in PIL group than ITB group (P < 0.05). Conclusion: The differential diagnosis of ITB from CD 
and PIL can be made by a combination of clinical manifestation, endoscopy, and pathological examinations.
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and increase the medical expenditure. Furthermore, a 
misdiagnosis will lead to a delay in initiating effective therapy, 
which may aggravate the illness and even threaten life. Hence 
making an accurate diagnosis at the earliest possible stage is 
very important.[6] Through this study, we hope to find some 
meaningful clinical indicators to identify the three diseases 
and provide a reference for the diagnosis of ITB.

PATIENTS AND METHODS

Subjects
According to the medical record system, we reviewed 213 
hospitalized cases (82 cases of ITB, 109 cases of CD, and 
22 cases of PIL) from May 2007 to October 2012 in Renmin 
Hospital and Zhongnan Hospital of Wuhan University. The 
data of endoscopy, surgery, and histological examination and 
clinical effects were collected. According to the inclusion 
criteria and exclusion criteria enrolled in the study group, a 
total of 83 patients were ultimately enrolled.

Methods
The diagnosis of ITB will comply with any of the following: 
(1) presence of caseating granulomas on histology of 
disease tissue (intestine, peritoneum, or lymph nodes); 
(2) demonstration of acid‑fast bacilli (AFB) on smear or 
on histological section; (3) positive culture for acid‑fast 
bacilli; (4) histological or microbiological confirmed TB 
at extraintestinal site; (5) positive result of TB‑PCR; 
(6) highly suspected cases considered by the combination of 
clinical, endoscopic, and histological features and sensitive 
response to anti‑TB drugs.[7] The diagnosis of CD is based 
on the standard specification of inflammatory bowel disease 
diagnosis and treatment.[8] The diagnosis of PIL coincides 
with the 1961 Dawson proposed standards.[9] Cases of 
ulcerative colitis, repeated cases and cases that lost vital 
information were excluded.

Statistical analysis
We designed a scale to analyze patients’ clinical, laboratory, 
imaging, and endoscopy information. And the collected data 

were divided into three groups (ITB group, CD group, and 
PIL group). Comparative statistical methods were applied 
to analyze the differences among the groups. Univariate 
measurement data were used in the analysis of variance. If the 
collected data did not comply with the normal distribution, 
KW nonparametric test method would be used for analysis. 
Univariate count data were analyzed by the Chi‑square 
test, and if the data did not comply with the conditions 
of the Chi‑square test, Fisher’s exact method was applied. 
A probability (P) value of less than 0.05 was considered 
statistically significant.

RESULTS

Demographic features
There were no significant differences in patients' gender ratio 
and average age among the three groups. However, there 
were fewer patients younger than 30 years in the PIL group 
compared to the ITB group (P < 0.05). The geographical 
ratio of ITB (urban: Rural) was 1:2.33, whereas the ratio of 
CD was 1.92:1 (P < 0.05). The median time from onset 
to diagnosis in the CD group was 19.5 months, whereas in 
the ITB group it was 3.0 months [Table 1].

Comparisons of clinical manifestations and 
complications
Abdominal pain was the initial symptom of ITB more 
frequently, whereas the change in stool was more common 
in CD (P < 0.05). Additionally, the incidences of anorexia, 
night sweats, and fever were higher than those in the CD 
group (P < 0.05). PIL patients frequently had palpable 
abdominal mass, and the incidence of abdominal mass was 
significantly higher than that in the ITB group (P < 0.05). 
Besides, PIL patients who needed emergency surgical 
treatments due to complications were more common than 
those in the ITB group [Table 2].

Imaging examinations
Chest X‑ray examinations showed that 18.5% patients of the 
CD group and 64.3% of ITB patients had active pulmonary 

Table 1: Differences of demographic features
Parameter CD (n=38) ITB (n=30) PIL (n=15) P value

(CD: ITB) (PIL: ITB)
Gender (male/female) ratio 24/14 16/14 11/4 0.414 0.197
Source (urban/rural) ratio 25/13 9/21 9/6 0.003 0.053
Age of onset (year, mean±SD) 37.41±14.94 38.20±13.69 47.33±13.21 0.745 0.064
Confirmed (month (%)) 19.5 (43.0) 3.0 (8.0) 1.0 (6.7) 0.001 0.215
Younger than 30 years (%) 39.5 33.3 0.0 0.602 0.031
Duration repeatedly (%) 39.5 13.3 6.7 0.003 0.651
Smoking history (%) 23.7 26.7 20.0 0.778 0.902
Drinking history (%) 10.5 13.3 6.70 0.724 0.651
ITB: Intestinal tuberculosis, CD: Crohn’s disease, PIL: Primary intestinal lymphoma, SD: Standard deviation
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TB (P < 0.05). Longitudinal ulcer and cobblestone 
appearance occurred more in the CD group when compared 
to the ITB group no barium examinations [Figure 1]. In 
the PIL group, 66.7% of patients had palpable abdominal 
masses, whereas in the ITB group these occurred in only  
4.2% [Table 3].

Lesions and morphological comparisons
The predilection sites of three the three diseases were the 
ileocecal valve and terminal ileum. But lesions that involved 
the right colon only occurred more frequently in the ITB 
group compared to the  CD group (P < 0.05). While the 
incidence of rectal lesions in CD was higher compared to  
ITB (26.5% vs. 3.3%, P < 0.05). Segmental distribution 

of lesions was more common in CD than ITB (P < 0.05). 
Longitudinal ulcers were more common in the CD group, 
whereas transverse ulcers were more common in the ITB 
group (61.9% vs. 40.9%, P < 0.05). Ulcers in the PIL group 
were rare, but when present, the lesion would be irregularly 
large and deep. Lumps occurred more frequently in the 
PIL group compared to the ITB group (91.7% vs 26.7%, 
P < 0.05) [Table 4 and Figure 2].

Results of mucosal biopsies
The incidences of granulomas in CD and ITB were 31.0% 
and 42.1% respectively, whereas noncaseating granulomas 
were 31.0% and 18.4% respectively. However, caseous 
granulomas occurred only in ITB when compared to CD 
(23.7% vs 0.0%, P < 0.05). The incidences of submucosal 
lymphoid aggregates and irregular glandular structures were 
19.0% and 15.5% in the CD group, whereas these changes 
were not seen in the cases with ITB (P < 0.05). The 
detection rate of atypical lymphocytes in the PIL group 
was 71.4%, which was not seen in the ITB group (0.0%, 
P < 0.05). There were no granulomas in the PIL group, 
whereas the incidence of granulomas in the ITB group was 
42.1% (P < 0.05) [Table 5 and Figure 3].

DISCUSSION

The diagnosis and identification of ITB is still a difficult 

Table 2: Differences of clinical manifestations
Parameter (%) CD (n=38) ITB (n=30) PIL (n=15) P value

(CD: ITB) (PIL: ITB)
Abdominal pain 72.7 86.7 75.0 0.153 0.647
Diarrhea 50. 46.7 33.3 0.787 0.430
Hematochezia 25.0 26.7 25.0 0.877 1.000
Abdominal mass 22.2 6.7 50.0 0.158 0.005
Anorexia 41.7 73.3 25.0 0.010 0.011
Fatigue 47.2 63.3 25.0 0.191 0.025
Weight loss 50 63.3 50.0 0.277 0.655
Anemia 50 66.7 83.3 0.173 0.483
Abdominal pain as the first symptom 27.8 63.3 41.7 0.004 0.200
Stool change as the first symptom 36.1 6.7 16.7 0.004 0.565
Nightsweats 8.3 36.7 8.3 0.005 0.145
Mild fever 19.4 23.3 0.0 0.015 0.184
Severe fever 2.8 26.7 25.0
History of tuberculosis 2.8 30.0 0.0 0.006 0.041
History of exposure to tuberculosis 0.0 20.0 0.0 0.007 0.159
Ascites 11.1 20.0 8.3 0.510 0.647
Abdominal abscess 5.6 0.0 0.0 0.497 -
Intestinal obstruction 27.8 23.3 33.3 0.681 0.781
Intestinal perforation 5.6 3.3 33.3 1.000 0.018
Perianal lesions 22.2 10.0 0.0 0.185 0.545
Fistula formation 5.6 0.0 0.0 0.497 -
Emergency surgery 30.6 6.7 33.3 0.015 0.046
ITB: Intestinal tuberculosis, CD: Crohn’s disease, PIL: Primary intestinal lymphoma

Figure 1: Barium findings. (a) Narrowing deformation and ulcers 
of varying sizes of ascending colon were found in ITB group. 
(b) Longitudinal ulcers and stiff bowel of mesenteric edge, and 
cobblestone-some appearance were found in the CD group

ba
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challenge due to the lack of an economical, simple, and 
reliable diagnostic method. In China, TB is still endemic 
in some areas.[1] In recent decades, the TB incidence has 
declined in developed countries, but the incidence remains 
high in countries that have high rates of HIV infection, 
high rates of diabetes, high prevalence of malnutrition, and 
crowded living conditions.[10] A report showed that, in 2005, 
there were less than 25 TB patients in North America, 25‑
49 patients in Brazil, and more than 100 patients in South 

Africa per 100,000 people.[11] Along with the high incidence of 
TB, ITB has also elevated in incidence. At the same time, the 
number of patients with CD multiplied in the same region.[2] 
Although the incidence rate of PIL is not high, its clinical 
presentation is similar to ITB. Therefore, it is particularly 
important to discriminate ITB from CD and PIL in China.

Differentiations between ITB and CD
In this study, ITB patients were still mostly from rural areas 

Table 3: Differences of imaging examinations
Parameter (%) CD (n=29) ITB (n=24) PIL (n=12) P value

CD: ITB ITB: PIL
Positive of chest X-ray 18.5 64.3 0.0 0.001 0.003
The spleen increase 3.4 12.5 0.0 0.318 0.536
Abdominal mass 20.7 4.2 66.7 0.112 0.000
Peritoneal effusion 13.8 25.0 16.7 0.493 0.691
Longitudinal ulcer 30.6 6.7 - 0.015 -
Cobblestone appearance 19.0 2.6 - 0,040 -
Intra-abdominal lymph node enlargement 13.8 12.5 25.0 1.000 0.378
Thickening of intestinal wall 37.9 4.2 33.3 0.003 0.034
ITB: Intestinal tuberculosis, CD: Crohn’s disease, PIL: Primary intestinal lymphoma

Table 4: Locations of lesions and morphology
Chatacterstics (%) CD (n=35) ITB (n=30) PIL (n=12) P value

CD: ITB ITB: PIL
Rectum involved lesion 26.5 3.3 0.0 0.011 1.000
Sigmoid involved lesion 32.4 33.3 16.7 0.934 0.280
Descending colon involved lesion 29.4 30.0 8.3 0.959 0.136
Transverse colon involved lesion 29.4 30.0 8.3 0.959 0.136
Ascending colon involved lesion 32.4 46.7 41.7 0.242 0.769
Ileocecal valve involved lesion 47.1 56.7 33.3 0.443 0.172
Terminal ileum involved lesion 60.0 63.3 41.7 0.783 0.200
Single segment involved lesion 42.9 40.0 75.0 0.816 0.040
Only the right colon involved lesion 22.9 53.3 50.0 0.011 0.845
Only intestine involved lesion 17.1 3.3 33.3 0.165 0.029
Only the left colon involved lesion 8.6 3.3 8.3 0.720 1.000
Segmental distribution of lesion 71.4 33.3 8.3 0.002 0.096
Hyperemia and swelling 45.2 50.0 25.0 0.705 0.139
The erosion 29.0 13.3 33.3 0.134 0.136
Ulcer formation 67.7 73.3 33.3 0.619 0.016
The lumps 35.3 26.7 91.7 0.457 0.000
Nodular polyp 35.3 43.3 16.7 0.511 0.103
Cobblestone-some appearance 12.5 6.9 25.0 0.674 0.330
Aphthoid ulcer 9.5 0.0 0.0 0.138 -
Longitudinal ulcer 61.9 9.1 0.0 0.000 1.000
Transverse ulcer 14.8 40.9 0.0 0.005 0.263
Ring-like ulcer 9.5 31.8 0.0 0.132 0.546
Fissure ulcers 14.3 4.6 0.0 0.272 1.000
Irregular ulcer 47.6 36.4 75.0 0.455 0.279
Lumen stenosis 61.8 50.0 50.0 0.344 1.000
Deformation of ileocecal valve 8.3 10.3 0.0 1.000 1.000
Intestinal deformation 5.6 13.8 0.0 0.395 0.302
ITB: Intestinal tuberculosis, CD: Crohn’s disease, PIL: Primary intestinal lymphoma
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whereas the majority of patients in the CD group were 
from urban areas. ITB is more common in rural areas and 
the reasons may be as follows: (1) People are vulnerable to 
TB due to poor living conditions, poor nutritional status, 
and weak resistance to disease; (2) Poor sanitation and 
poor hygiene habits provide routes of transmission for 
TB, and (3) Therapy of ITB is not desirable owing to lack 
of health awareness, timely attendance, and treatment 
compliance. The specific impact of the mechanism needs 
to be studied, but the geographical differences of patients 
for the differential diagnosis have certain reference 
significances. We also found that the first symptom of ITB 
patients was abdominal discomfort or abdominal pain, 
whereas that in the CD group tended to be diarrhea or 
hematochezia. We speculated that ITB lesions were not 
only inflammatory ulcers, but also proliferative lesions, 
whereas in CD the full‑thickness of the intestinal wall was 
involved with inflammation as well as ulcers ITB lesions 

were confined to the right colon, whereas CD lesions were 
broader and rectal lesions were common. Therefore, when 
symptoms in patients were complex and lack specificity, the 
first symptom played a role in differentiating ITB and CD.

In Western countries, CD patients tend to present  with 
intestinal fistulas, perianal disease, and extraintestinal  
manifestations,[12,13] but according to an epidemiologic study 
in China, intestinal fistulas and perianal diseases were rare 
in CD patients.[14] Extraintestinal manifestations of CD 
patients in our study group were rare to see. Therefore, the 
above clinical manifestations in differentiating CD and ITB 
were not sensitive. These differences may be due to mild 
progression of CD in China, but the exact cause needs to 
be further studied. Additionally, there were also reports that 
suggested fistulas from TB do occur.[15‑17] These phenomena 

Table 5: Comparisons of mucosal biopsy
Chatacterstics (%) CD (n=58) ITB (n=38) PIL (n=7) P value

CD: ITB ITB: PIL
The granulomas 31.0 42.1 0.0 0.267 0.040
Caseous granulomas 0.0 23.7 0.0 0.000 0.315
Noncaseating granulomas 31.0 18.4 0.0 0.168 0.574
Acute inflammation 1.7 5.3 0.0 0.560 1.000
Chronic inflammation 70.7 65.8 28.6 0.612 0.098
Ulceration 48.3 39.5 14.3 0.396 0.393
Granulation tissue 8.6 10.5 0.0 1.000 1.000
Submucosal lymphoid aggregates 19.0 2.6 14.3 0.040 0.290
Multinucleated giant cell proliferation 3.4 5.3 0.0 0.647 1.000
Atypical lymphocytes 0.0 0.0 71.4 - 0.000
Irregular glandular structures 15.5 0.0 0.0 0.028 -
Crypt abscess 8.6 0.0 0.0 0.153 -
ITB: Intestinal tuberculosis, CD: Crohn’s disease, PIL: Primary intestinal lymphoma

Figure 2: (a) Ring-like ulcer in ITB. (b) Longitudinal ulcer in CD. 
(c) Nodule mass-like hyperplasia in ITB. (d) Large lump in PIL

dc

ba

Figure 3: Pathological features. (a) Caseating granulomas from the 
mucosa of a patient with ITB [HE, ×100] (b) Large granulomas in the 
ulcerated mucosa of a patient with CD [HE, ×100]. (c) Atypical lymphoid 
from the mucosa of a patient with PIL [HE, ×100]. (d) Atypical lymphoid 
from the mucosa of a patient with PIL [IHC, ×100]

dc

ba
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reduced the value of intestinal fistulas, perianal lesions, and 
extraintestinal manifestations for the differential diagnosis 
of ITB. Furthermore, there was more frequent need of 
emergency surgeries in the CD group when compared to 
ITB which might indicate that CD tended to develope more 
serious complications when compared to ITB.

Abdominal B ultrasound and computed tomography (CT)  
examinations had a certain value for the diagnosis of CD and 
ITB. The use of barium meals systematically can delineate 
the extent of the disease but the use of CT scans, abdominal 
ultrasound, and endoscopic ultrasound can image the layers 
of the intestinal wall and degree of involvement.

This study suggested that CD lesion distribution was wider 
than ITB and ITB tended to be limited to the ileocecum and 
its surrounding bowel. CD often involved the rectum. rectal 
involvement has been reported to occur in up to 39% of cases 
which might aid in differentiating ITB from CD.[18] Recent 
studies have shown that the incidence of CD associates with 
an abnormal immune response to normal intestinal flora that 
could colonize in any part of the intestine, which can explain 
the reason why the CD lesions distributed more widely 
than ITB with lymphocytes tendency.[19] When endoscopic 
examination reveals  extensive intestinal lesions or lesions 
involving the rectum with a segmental distribution, we 
should consider the possibility of CD.

Both ITB and CD are chronic granulomatous conditions 
and show an overlap in their histological features.[20] This 
study revealed the significance of repeated biopsies to 
increase the diagnosis rate of ITB. ITB lesions were located 
in the ileocecum and more limited than CD lesions. ITB 
endoscopic mucosal biopsies were chiefly taken from a single 
lesion, whereas the number of CDs biopsy sites was more 
than ITB group due to the wide distribution of lesions. These 
may have an impact on the efficiency of endoscopic biopsy. 
However, one of the limitations of mucosal biopsies is that 
granulomas are found in only 50%‑80% of intestinal mucosal 
biopsies from patients with clinically confirmed TB and in 
15%‑65% of mucosal biopsies from patients with CD.[4]

In this study, granuloma detection rate in the ITB group and 
the CD group were 42.1% and 31.0% respectively. Among 
these lesions, the incidence of confluent granulomas with 
caseous necrosis in the ITB group was 23.7%, whereas none 
were found in the CD group. Caseous granulomas remain 
to be a specific marker of ITB. Therefore, if the pathological 
examination only finds noncaseating granulomas, it is not 
an instant evidence of CD, which requires a combination of 
other pathological changes. And if pathological examinations 
find both noncaseating granulomas and lymphocyte  
aggregations in the submucosa, the patient was more likely 
to have a diagnosis of CD. In addition, the irregular mucosal 

glandular structure plays a definite role in the differentiation 
between ITB and CD, especially on the basis of noncaseating 
granulomas, which tends to contribute to the diagnosis of 
CD. The reason why CD appeared as an unclear and irregular 
structure of mucous gland is not clear yet, the reason maybe 
its association with the degree of CD lesions.

Differentiations between ITB and PIL
It is reported that there were more people older than 40 years 
with PIL[21] and more people younger than 40 years with 
ITB.[22] But in this study, there were 33.3% patients with ITB 
under the age of 30 years, whereas not even one in the PIL 
group. According to our results, the age of onset in the PIL 
group was younger than that in past reports, but occurrence 
below 30 years was rare. Therefore, there was no difference in 
the possibility of patients older than 30 years between ITB 
and PIL while it is more likely to be ITB when the patient 
was younger than 30 years.

In three PIL cases with high fever, two cases had 
intestinal perforation and acute peritonitis. This revealed 
that it is rare to find fever in PIL patients, which is caused 
by the original disease. It was reported that the fever of 
PIL would definitely contribute to the diagnosis in the 
past; however, this was not the case in our study and 
when fever is present a look for a complication as a cause 
of fever is warranted. Low‑grade fever symptoms were 
more likely to be diagnosed as ITB. In this study, 63.3% 
patients with PIL had abdominal masses, which was 
higher than that in previous reports (28.6%).[21] Thus, 
careful and repeated abdominal examinations on patients 
were very important to the differential diagnosis. The 
lesion progression of PIL developed rapidly and lesions 
invasion was forcing, so patients often went to hospital 
for acute perforation and severe abdominal pain. Thus, 
when the patient has acute abdominal pain, we should 
consider the possibility of PIL.

Similar to the ITB group, the lesions occurred more often 
in the ileocecum and right colon in the PIL group. Another 
research showed that the sigmoid colon and rectum were the 
second most common site usually involved.[21] In this study, 
there was no case of rectal involvement in the PIL group, 
which suggested that the frequency of PIL rectal involvement 
had geographical difference.[21] In China, PIL and ITB lesions 
rarely involved the rectum, was somewhat helpful in the 
differential diagnosis. Additionally, PIL lesions were more 
likely to be limited than ITB. Therefore, the diagnosis tended 
to be ITB when multiple parts of the  the intestinal tract was 
involved. Ten patients of the PIL group had a huge mass, 
whereas two patients of ITB showed multiple segments of 
nodular hyperplasia. The typical ulcers of PIL were diffuse 
or had irregular shapes.
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Pathology examinations revealed that the typical heterotypic 
lymphocyte, is a gold standard for the diagnosis of PIL. 
The detection rate of granuloma was 42.1% in the ITB 
group, none were seen in the PIL group (P < 0.05). 
Still, misdiagnosis based on the presence of a few atypical 
lymphocytes has been reported.[22] It would be beneficial 
to increase the biopsy yield by taking multiple samples or 
receiving anti‑TB treatment or even laparotomy if necessary.

Quantiferon‑TB Gold test (QFT) is a blood interferon‑γ 
release test that measures the release of IFN‑γ after 
stimulation in vitro by MTB.[23]This test was approved by the 
US Food and Drug Administration as an aid in diagnosing 
MTB infection, including both latent TB infection and 
TB disease.[23] The advantage of this test can exclude the 
interference of Bacillus Calmette Guerin vaccine and non‑TB 
mycobacterium, thus it has a high specificity. However, the 
practical value of QFT has not yet been confirmed by a large 
scale study. The advent of QFT provides an important new 
indirect tool for the clinician to assist in the diagnosis of ITB. 
But a positive QFT result is not a diagnostic standard for 
ITB and the QFT has a supplementary role in the differential 
diagnosis of ITB.[24]
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