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Abstract
AIM: To investigate the clinical usefulness of interfer-
on-gamma release assays (IGRAs) in the differential 
diagnosis of intestinal tuberculosis (ITB) from Crohn’s 
disease (CD) by meta-analysis.

METHODS: A systematic search of English language 
studies was performed. We searched the following da-
tabases: Medline, Embase, Web of Science and the Co-
chrane Library. The Standards for Reporting Diagnostic 
Accuracy initiative and Quality Assessment for Studies 
of Diagnostic Accuracy tool were used to assess the 
methodological quality of the studies. Sensitivity, speci-
ficity, and other measures of the accuracy of IGRAs in 
the differential diagnosis of ITB from CD were pooled 

and analyzed using random-effects models. Receiver 
operating characteristic curves were applied to sum-
marize overall test performance. Two reviewers inde-
pendently judged study eligibility while screening the 
citations.

RESULTS: Five studies met the inclusion criteria. The 
average inter-rater agreement between the two review-
ers for items in the quality checklist was 0.95. Analysis 
of IGRAs for the differential diagnosis of ITB from CD 
produced summary estimates as follows: sensitivity, 
0.74 (95%CI: 0.68-0.80); specificity, 0.87 (95%CI: 
0.82-0.90); positive likelihood ratio, 5.98 (95%CI: 
3.79-9.43); negative likelihood ratio, 0.28 (95%CI: 
0.18-0.43); and diagnostic odds ratio, 26.21 (95%CI: 
14.15-48.57). The area under the curve was 0.92. The 
evaluation of publication bias was not significant (P  = 
0.235).

CONCLUSION: Although IGRAs are not sensitive 
enough, they provide good specificity for the accurate 
diagnosis of ITB, which may be helpful in the differen-
tial diagnosis of ITB from CD.

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: The misdiagnosis rate between Crohn’s  
disease (CD) and intestinal tuberculosis (ITB) is 
50%-70%. Interferon-gamma release assays (IGRAs) 
have been used mainly to identify latent tuberculosis 
infection in patients in several areas and countries. 
However, the clinical usefulness of IGRAs in the dif-
ferential diagnosis of ITB from CD is unknown. This is 
the first study to investigate the clinical usefulness of 
IGRAs in the differential diagnosis of ITB from CD by 
meta-analysis. IGRAs provided good specificity for ITB, 
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and should be helpful in the differential diagnosis of 
ITB from CD.
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INTRODUCTION
Tuberculosis (TB) is a major worldwide cause of  morbid-
ity and mortality[1,2]. The geography of  TB is changing 
and expanding due to immigration, human immune defi-
ciency virus, immune suppressants, and the development 
of  multidrug-resistant strains of  TB[1-5], especially in 
privileged areas of  the world. Intestinal tuberculosis (ITB) 
is an important extra-pulmonary TB that primarily affects 
the ileum and colon, causing gastrointestinal symptoms 
such as diarrhea or abdominal pain. Along with the in-
creased incidence of  TB, the incidence of  ITB has also 
increased. Recently, with the emergence of  Crohn’s dis-
ease (CD) in Asian countries[3,6,7], differentiating between 
ITB and CD is more important than ever. Unfortunately, 
it is difficult to differentiate ITB from CD due to similar 
symptoms, and pathologic, radiologic, and endoscopic 
findings[4,8].

ITB and CD are both chronic granulomatous inflam-
matory disorders of  the intestine[9,10], but have a different 
pathophysiology, clinical course, and treatment options. 
ITB could be completely cured if  diagnosed early and 
treated appropriately. CD is not curable and recurs easily. 
Although several endoscopic and histologic parameters to 
differentiate these two diseases have been suggested[11,12], 
a large number of  ITB cases are diagnosed by assess-
ing the outcomes of  empirical anti-tuberculosis therapy. 
Moreover, in South Korea, 42%-45% of  patients with 
CD received empirical anti-tuberculosis therapy before 
they were finally diagnosed with CD[13,14].

A delayed diagnosis of  ITB and CD may result in a 
delay in initiating effective therapy, resulting in a negative 
economic impact and increased morbidity and mortality. 
Furthermore, the use of  steroids, immune suppressants 
and biological agents after a presumptive diagnosis of  
CD, can result in severe and sometimes fatal complica-
tions such as systemic dissemination of  TB. In recent 
years, T-cell based interferon-gamma (IFN-γ) release as-
says (IGRAs) have increasingly been used to replace the 
traditional tuberculin skin test (TST) as a diagnostic tool 
for TB. IGRAs have been shown to have superior sen-
sitivity and specificity[15,16]. There are two commercially 
available methods for IGRAs: the QuantiFERON-TB 
Gold In-Tube (QFT-G-IT) method and the T-SPOT-
TB method. QFT-G-IT uses an enzyme-linked immu-
nosorbent assay to measure antigen-specific production 

of  IFN-γ by circulating T-cells in whole blood being 
challenged with Mycobacterium tuberculosis (MTB)-specific 
antigens. T-SPOT-TB test is a blood IFN-γ assay measur-
ing the number of  activated T-cells by identifying IFN-γ 
release when stimulated by MTB-specific antigens, in-
cluding early secretory antigenic target 6 (ESAT-6) and 
culture filtrate protein 10 (CFP-10). However, whether 
IGRAs contribute to the differential diagnosis of  ITB 
from CD remains controversial. In the present study, we 
systematically analyzed and assessed the clinical utility of  
IGRAs in distinguishing ITB from CD via meta-analysis 
techniques.

MATERIALS AND METHODS
Search strategy and study selection
We searched the following databases: Medline (1980-2013), 
Embase (1980-2013), Web of  Science (1990-2013) and the 
Cochrane Library. An updated search was carried out in 
March 2013. The following search terms were used: “in-
testinal tuberculosis”, ”Crohn’s disease”, “interferon-gam-
ma/IFN-γ”, “sensitivity”, “specificity” and “accuracy”. 
We contacted experts in the specialty and searched the 
reference lists of  primary and review articles. Although 
no language restrictions were imposed initially, our re-
sources only permitted the review of  articles published 
in the English language for the full text review and final 
analysis. Conference abstracts and letters were excluded 
due to unavailable data.

A study was included if  it provided both sensitivity 
(true-positive rate) and specificity (false-positive rate) of  
IGRAs for the differential diagnosis of  ITB from CD, 
or provided IGRAs values in a dot-plot form which al-
lowed the results to be extracted for individual study 
subjects. Patients of  any age diagnosed with ITB under-
went smear or culture of  MTB and/or histologic obser-
vation of  ileum and/or colon tissue, as well as clinical 
diagnosis, such as response to anti-TB therapy. All pa-
tients were diagnosed with CD according to the Japanese 
diagnostic criteria[17] or the World Health Organization 
diagnostic criteria[18] based on clinical, endoscopic, radio-
logical and pathological features. In addition, we selected 
studies which included at least 10 ITB/CD specimens 
eligible for inclusion in order to reduce selection bias 
due to a small number of  participants. Two reviewers 
(Chen W and Fan JH) independently judged study eligi-
bility while screening the citations. Disagreements were 
resolved by consensus.

Data extraction and quality assessment
Two reviewers (Chen W and Fan JH) checked and ex-
tracted data independently. The reviewers were blinded 
to publication details, and disagreements were resolved 
by consensus. Data retrieved from the reports included 
participant characteristics, assay methods, sensitivity and 
specificity data, cutoff  values, year of  publication, and 
methodological quality. The value of  IGRAs provided 
in dot plots were measured by placing scalar grids over 
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the plots, and analyzed using a receiver operating charac-
teristic (ROC) curve for each study (SPSS; Chicago, IL, 
United States). A summary of  each study, including the 
numbers of  true-positive, false-positive, false-negative 
and true-negative results, is shown in Table 1.

We assessed the methodological quality of  studies us-
ing guidelines established by the standards for reporting 
diagnostic accuracy (STARD)[19] initiative and the quality 
assessment for studies of  diagnostic accuracy (QUADAS) 
tool[20]. In addition, the following study design character-
istics were retrieved: (1) cross-sectional design (vs case-
control design); (2) consecutive or random sampling of  
patients; (3) blind (single or double) interpretation of  
determination and reference standard results; and (4) pro-
spective data collection. If  primary studies did not show 
data that met the above criteria, we requested the data 
from the authors. The “unknown” items were treated as 
“no” if  we did not receive a response from the authors.

Statistical analysis
We used standard methods recommended for meta-
analyses of  diagnostic test evaluations[21]. Analyses were 
performed using two professional statistical software 

programs (STATA, version 11; Stata Corporation, Col-
lege Station, TX, United States and Meta-DiSc for Win-
dows; XI Cochrane Colloquium; Barcelona, Spain). The 
following measures of  test accuracy were analyzed for 
each study: sensitivity, specificity, positive likelihood ratio 
(PLR), negative likelihood ratio (NLR), positive predic-
tive value (PPV), negative predictive value (NPV) and 
diagnostic odds ratio (DOR). 

The analysis was based on a summary ROC (SROC) 
curve[21]. Sensitivity and specificity as a single test thresh-
old identified for each study were used to plot an SROC 
curve[22]. A random-effects model was adopted to calcu-
late the average sensitivity, specificity, and other measures 
across studies[23,24].

The term heterogeneity refers to the degree of  vari-
ability in results across studies, which was used in rela-
tion to meta-analyses. We detected statistically significant 
heterogeneity with the χ 2 test. To assess the effects of  
STARD and QUADAS scores on the diagnostic ability 
of  IGRAs, we included them as covariates in the univari-
ate meta-regression analysis (inverse variance weighted). 
We also analyzed the effects of  other covariates on DOR, 
such as cross-sectional design, consecutive or random 
sampling of  patients, single or double interpretation of  
determination, reference standard results, and prospective 
data collection. The relative DOR (RDOR) was calculat-
ed according to standard methods to analyze the change 
in diagnostic precision in the study per unit increase in 
the covariate[25,26]. Since publication bias is of  concern 
for meta-analyses of  diagnostic studies, we tested for the 
potential presence of  this bias with funnel plots and the 
Egger test[27].

RESULTS
Selection and summary of studies
Five out of  31 publications reporting IFN-γ for the dif-
ferential diagnosis of  ITB from CD were considered 
to be eligible for inclusion in the analysis[28-32]. Of  these 
31 publications, 8 citations were rejected, 3 studies were 
case reports, 7 papers were reviews, and 8 studies were 
excluded based on study contents (Figure 1). A total of  5 
studies including 616 patients were available for analysis, 
and the clinical characteristics of  these studies, along with 
STARD and QUADAS scores, are outlined in Table 1.
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Table 1  Summary of the included studies

Study Country/Area Patients (n ) Assay method Cutoff Test results Quality score

TP FP FN TN STARD QUADAS

Lee et al[28] South Korea   60 T-SPOT-TB - 12 8 0 40 16 11
Lei et al[29] China 191 T-SPOT-TB - 36 5 6 62 18 13
Kim et al[30] South Korea 128 QFT-G-IT 0.35 IU/mL 43 6 21 58 17 12
Li et al[31] China   84 T-SPOT-TB - 16 16 3 49 17 12
Kim et al[32] South Korea 147 QFT-G-IT 0.35 IU/mL 50 7 25 65 18 13

T-SPOT-TB: An enzyme-linked immunosorbent spot assay; QFT-G-IT: Quanti-FERON-TB Gold In-Tube; TP: True-positive; FP: False-positive; FN: False-
negative; TN: True-negative; STARD: Standards for reporting diagnostic accuracy; QUADAS: Quality assessment for studies of diagnostic accuracy. 

31 citations identified 
from MEDLINE, EMBASE, 

the Cochrane Library

8 citations rejected

23 potentially relevant 
articles identified for 

further review

3 studies were case reports 
7 articles were reviews
8 studies were excluded based on study 
contents (6 articles without sufficient 
information; 1 “Duplicate” publication; 1 
Participants were less than 10)

5 articles included in 
meta-analysis 

Figure 1  Flowchart of study selection. 
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to antigens such as the ESAT-6 and CFP-10 is reported. 
The other method of  IGRAs was Quanti-FERON-TB 
Gold In-Tube (QFT-G-IT), which measures T-cell INF-γ 
production (expressed as pg/mL or IU/mL) in blood in 
response to a cocktail of  ESAT-6, CFP-10 and TB 7.7. 
The P value following a comparison of  overall diagnostic 
values from T-SPOT-TB and QFT-G-IT was 0.3073. 
It could not be concluded that the overall accuracy of  
T-SPOT-TB for the differential diagnosis of  ITB from 
CD was superior or inferior to that of  QFT-G-IT.

The SROC plot is different from the traditional ROC 
plot that explores the effect of  varying thresholds on 
sensitivity and specificity in a single study. In a SROC 
plot, any of  the data points represent a separate study. 
The SROC curve presents a global summary of  test per-
formance and shows the tradeoff  between sensitivity and 
specificity. A graph of  the SROC curve for IGRA deter-
mination showing true-positive rates and false-positive 
rates from individual studies is shown in Figure 3. As a 
global measure of  test efficacy we used the Q-value, the 
intersection point of  the SROC curve with a diagonal 
line from the left upper corner to the right lower corner 
of  the ROC space, which corresponds to the highest 
common value of  sensitivity and specificity for the test. 
This point represents an overall measure of  the discrimi-
natory power of  a test. Our data showed that the SROC 
curve was positioned near the upper left corner and that 
the maximum joint sensitivity and specificity was 0.87. 

Quality of reporting and study characteristics
The average inter-rater agreement between the two re-
viewers for items in the quality checklist was 0.95. All 
studies were collected from consecutive patients. The 
average sample size was 112 (range, 60-191) in the in-
cluded studies. All studies reported that the study design 
was prospective (Table 2). None of  the studies reported 
blinded interpretation of  the IGRAs independent of  the 
reference standard. 

Diagnostic accuracy
The sensitivity and specificity of  IGRAs in the 5 stud-
ies for the differential diagnosis of  ITB from CD are 
shown in the forest plot (Figure 2). Sensitivity of  IGRAs 
for ITB diagnosis ranged from 0.54 to 1.00 (mean, 0.74; 
95%CI: 0.68-0.80), while specificity ranged from 0.63 to 
0.98 (mean, 0.87; 95%CI: 0.82-0.90). We also noted that 
PLR was 5.98 (95%CI: 3.79-9.43), NLR was 0.28 (95%CI: 
0.18-0.43) and DOR was 26.21 (95%CI: 14.15-48.57). 
The Chi-square values of  sensitivity, specificity, PLR, 
NLR and DOR were 15.22 (P = 0.0043), 10.55 (P = 
0.0322), 9.28 (P = 0.0544), 9.74 (P = 0.0504) and 4.99 (P 
= 0.2882), respectively, indicating heterogeneity for sensi-
tivity and specificity between studies.

Two methods of  IGRAs were used in the included 
studies in this meta-analysis. One was the T-SPOT-TB 
test, in which mononuclear cells from blood are used 
and the number of  IFN-γ producing cells responding 
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Figure 2  Forest plot of estimates of sensitivity and specificity for interferon-gamma release assays in the differential diagnosis of intestinal tuberculosis 
from Crohn’s disease. Forest plot shows sensitivity and specificity of interferon-gamma release assays for intestinal tuberculosis diagnosis. The point estimates of 
sensitivity and specificity from each study are shown as solid circles. Error bars indicated 95%CI. Numbers indicate the studies included in the meta-analysis, as cited 
in the reference list. Pooled estimates for interferon-gamma release assays were as follows: sensitivity, 0.74 (95%CI: 0.68-0.80) and specificity, 0.87 (95%CI: 0.82-0.90). 

Table 2  Characteristics of the included studies

Ref. ITB/CD patients (n ) Reference standard Cross-sectional design Consecutive or random Blinded design Prospective

Lee et al[28] 12/44 Bac/His or Clin Unknown Yes Unknown Yes
Lei et al[29]   88/103 Bac/His Unknown Yes No Yes
Kim et al[30] 64/64 Bac/His No Yes No Yes
Li et al[31] 19/65 Bac/His or Clin Yes Yes No Yes
Kim et al[32] 75/72 Bac/His or Clin No Yes No Yes

ITB: Intestinal tuberculosis; CD: Crohn’s disease; Bac: Bacteriology; His: Histology; Clin: Clinical course. 
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The area under the curve (AUC) was 0.92. These data 
indicated that the overall accuracy of  IGRAs was not as 
high as expected.

Multiple regression analysis
By using the STARD guidelines[19], a quality score for 
each study was compiled on the basis of  title and intro-
duction, methods, results and discussion (Table 1). Qual-
ity scoring was also carried out using QUADAS[20], in 
which a score of  1 indicated a fulfilled criterion, 0 if  an 
unclear criterion, and -1 if  the criterion was not achieved. 
These scores were used in the meta-regression analysis 
to assess the effect of  study quality on the RDOR of  
IGRAs in the differential diagnosis of  ITB from CD. All 
studies were of  high quality (STARD score, ≥ 13; QUA-
DAS score, ≥ 10) in this review. The differences in the 
studies with or without blinding, cross-sectional, consec-
utive/random and prospective designs did not reach sta-
tistical significance (P = 0.218), indicating that the study 
design did not substantially affect the diagnostic accuracy.

Publication bias
Although the Egger test is widely used to evaluate pub-
lication bias, it is not useful if  less than 10 studies are 
included. Based on this meta-analysis, which included five 
articles, we would consider that there was potential for 
publication bias.

DISCUSSION
The misdiagnosis rate between CD and ITB is 50%-70%[4,5,33,34]. 
It is important to differentiate between ITB and CD in 
order to provide effective and prompt therapies due to 
the increasing incidence of  CD and widespread drug-
resistant TB[8]. In recent years, methods including TST, 
MTB culture and acid fast bacilli staining have been used 
for the detection of  TB infection. However, the low 
sensitivity and specificity and complicated processing of  

samples has limited the use of  these methods[35,36]. New 
techniques, such as CT enteroclysis, capsule endoscopy, 
single and double balloon enteroscopy, polymerase chain 
reaction (PCR) and immunological assays for MTB, have 
also been used in clinical practice. PCR was associated 
with high sensitivity, but low specificity[37,38]. Endoscopic 
and histopathological examinations are also conducted 
to differentiate between the two disorders[39], but specific 
and precise criteria are lacking. The T-SPOT-TB test, an 
IGRA, has mainly been used to identify latent tubercu-
losis infection in patients in several areas and countries 
including the United States, Europe and Japan. However, 
the clinical usefulness of  IGRAs for the differential diag-
nosis of  ITB from CD is unknown.

In recent studies, the most popular biomarkers pro-
posed for the diagnosis of  TB-related disease were ad-
enosine deaminase and INF-γ[40,41]. The levels of  both 
biomarkers were significantly higher in tuberculous 
peritonitis than in non-tuberculous peritonitis patients. 
Both showed relatively high sensitivity and specificity 
in diagnosing tuberculous peritonitis[42-47]. However, for 
distinguishing ITB from CD, the present meta-analysis 
has shown that the mean sensitivity of  IRGAs was 0.74, 
while the mean specificity was 0.87. The maximum joint 
sensitivity and specificity was 0.85, while the AUC was 
0.92, indicating that overall accuracy was relatively high, 
but not as high as expected.

The DOR is a single indicator of  test accuracy that 
combines the sensitivity and specificity data into a single 
number[48]. The DOR of  a test is the ratio of  the odds 
of  positive test results in the patient with disease relative 
to the odds of  positive test results in the patient without 
disease. The value of  DOR ranges from 0 to infinity, and 
higher values indicate better discriminatory test perfor-
mance (higher accuracy). A DOR of  1.0 indicates that a 
test did not discriminate between patients with and those 
without disease. In the present meta-analysis, the mean 
DOR was 26.21, indicating that IGRAs may be helpful in 
the differential diagnosis of  ITB from CD.

Since the SROC curve and the DOR are not easy 
to interpret and use in clinical practice[49], the likelihood 
ratios are considered to be more clinically meaningful[49]. 
We also determined both PLR and NLR as measures of  
diagnostic accuracy. Likelihood ratios of  > 10 or < 0.1 
generate large and often conclusive shifts from pretest 
to posttest probability (indicating high accuracy). A PLR 
value of  5.98 suggests that patients with ITB have an 
approximately six-fold higher chance of  being IFN-γ 
assay-positive compared with CD patients. This six-fold 
high probability would be considered not high enough to 
begin or to continue anti-TB treatment in ITB patients, 
especially in the absence of  any malignant evidence (for 
clinical purposes). On the other hand, NLR was found to 
be 0.28 in the present meta-analysis. If  the IFN-γ assay 
result was negative, the probability that this patient has 
ITB is approximately 28%, which is not low enough to 
rule out ITB from CD. These data suggest that a negative 
IFN-γ assay result should not be used alone as a justi-
fication to deny or to discontinue anti-TB therapy. The 
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Figure 3  Summary receiver operating characteristic curves for interferon-
gamma release assays. Solid circles represent each study included in the 
meta-analysis. The size of each study is indicated by the size of the solid circle. 
Summary receiver operating characteristic (SROC) curves summarize the over-
all diagnostic accuracy. 
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choice of  therapeutic strategy should be based on the 
results of  culture of  MTB, morphological observation of  
capsule endoscopy or single/double balloon enteroscopy, 
and/or histologic observation of  peritoneal tissue, as well 
as other clinical data, such as response to anti-TB therapy.

The PPV is the proportion of  patients with positive 
test results who are correctly diagnosed, while the NPV 
is the proportion of  patients with negative test results 
who are correctly diagnosed. The pooled results showed 
that the PPV for IGRAs was 0.74, suggesting that 26% 
of  positive results would actually be false positives. On 
the other hand, the NPV for IGRAs was 0.87, indicat-
ing a false negative rate of  13%. The relatively high NPV 
suggests that IGRAs would be acceptable for clinical 
purposes.

An exploration of  the reasons for heterogeneity 
rather than computation of  a single summary measure 
is an important goal of  meta-analysis[50]. In our meta-
analysis, both STARD and QUADAS scores were used in 
the meta-regression analysis to assess the effect of  study 
quality on RDOR. All the studies were of  high quality 
(STARD score of  ≥ 13 or QUADAS score of  ≥ 10). 
We found that there was no statistical heterogeneity for 
sensitivity, specificity, PLR, NLR, and DOR among the 
studies, which indicated that the differences in the studies 
with or without blinding, cross-sectional, consecutive/
random and prospective designs did not reach statistical 
significance, and the study design did not substantially af-
fect diagnostic accuracy. 

Our meta-analysis has several limitations. Firstly, the 
exclusion of  conference abstracts, letters to the editors, 
and non-English-language studies might have led to pub-
lication bias. Secondly, misclassification bias may have oc-
curred. ITB is not always diagnosed by either histologic 
or microbiological examination. Some patients were di-
agnosed with ITB based on the clinical course. This issue 
regarding accuracy of  diagnosis could cause nonrandom 
misclassification, leading to biased results. Thirdly, all the 
articles were from Asia, and this may also have led to 
publication bias. Finally, the number of  studies that met 
the inclusion criteria was not large enough. Multi-center 
and large blinded randomized controlled trials using 
IGRAs for ITB diagnosis should be performed.

In conclusion, evidence from the present meta-analy-
sis showed that although IGRAs are not sensitive enough, 
they did show good specificity for the diagnosis of  ITB, 
which may be helpful in the differential diagnosis of  ITB 
from CD. IFN-γ may be a clinical diagnostic marker for 
the differential diagnosis of  ITB from CD. Currently, the 
literature focusing on the use of  IGRAs in ITB is limited; 
thus, further large multicenter studies are necessary to 
substantiate the diagnostic accuracy of  IGRAs in patients 
with ITB or CD.
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COMMENTS
Background
The differential diagnosis of intestinal tuberculosis (ITB) from Crohn’s disease 
(CD) is challenging. The misdiagnosis rate between CD and ITB is 50%-70%. 
T-cell based interferon-gamma release assays (IGRAs) have increasingly been 
used as a diagnostic tool in the differential diagnosis of ITB from CD. However, 
whether IGRAs contribute to accurate ITB diagnosis remains controversial. 
Research frontiers
IGRAs have mainly been used to identify latent tuberculosis infection in patients 
in several areas and countries including the United States, Europe and Japan. 
However, the clinical usefulness of IGRAs for the differential diagnosis of ITB 
from CD is unknown.
Innovations and breakthroughs
This is the first time that the clinical usefulness of IGRAs for the differential di-
agnosis of ITB from CD has been investigated by meta-analysis. 
Applications
IGRAs provided good specificity for ITB, and should be helpful in the differen-
tial diagnosis of ITB from CD. Interferon-gamma may be a clinical diagnostic 
marker for the differential diagnosis of ITB from CD.
Terminology
IGRAs: T-cell based interferon-gamma release assays have increasingly been 
used to replace the traditional tuberculin skin test as a diagnostic tool for tuber-
culosis. IGRAs have been shown to have superior sensitivity and specificity. 
ITB: Intestinal tuberculosis is an important extra-pulmonary tuberculosis that 
primarily affects the ileum and colon, causing gastrointestinal symptoms such 
as diarrhea or abdominal pain. Standards for reporting diagnostic accuracy and 
quality assessment for studies of diagnostic accuracy scores: these scores are 
used in the meta-regression analysis to assess the effect of study quality on 
relative diagnostic odds ratio.
Peer review
This study is an interesting meta-analysis comment. It provides a new evidence 
of IGRAs helping differential diagnosis ITB from CD.
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