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Interferon-gamma release assay has poor diagnostic
accuracy in differentiating intestinal tuberculosis from
Crohn's disease in tuberculosis endemic areas
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Mukesh K. Singh, Mahak Verma, Govind Makharia, Saurabh Kedia, Vineet Ahuja

Department of Gastroenterology and Human Nutrition, All India Institute of Medical Sciences, New Delhi, India

Background/Aims: Intestinal tuberculosis (ITB) and Crohn’s disease (CD) frequently present with a diagnostic dilemma be-
cause of similar presentation. Interferon-gamma release assay (IGRA) has been used in differentiating ITB from CD, but with
sparse reports on its diagnostic accuracy in tuberculosis endemic regions and this study evaluated the same. Methods: Patients
with definitive diagnosis of ITB (n=59) or CD (n=49) who underwent IGRA testing (n=307) were retrospectively included at
All India Institute of Medical Sciences, New Delhi (July 2014 to September 2021). CD or ITB was diagnosed as per standard
criteria. IGRA was considered positive at >0.35 IU/mL. Relevant data was collected and IGRA results were compared between
ITB and CD to determine its accuracy. Results: Among 59 ITB patients (mean age, 32.6 + 13.1 years; median disease duration, 1
year; male, 59.3%), 24 were positive and 35 tested negative for IGRA. Among 49 CD patients (mean age, 37.8 + 14.0; median dis-
ease duration, 4 years; male, 61.2%), 12 were positive and 37 tested negative for IGRA. Hence, for diagnosing I'TB, IGRA showed
a sensitivity, specificity, positive and negative predictive values of 40.68%, 75.51%, 66.67%, and 51.39%, respectively. The area
under the curve of IGRA for ITB diagnosis was 0.66 (95% confidence interval, 0.55-0.75). In a subset (n=64), tuberculin skin
test (TST) showed sensitivity, specificity, positive and negative predictive values of 64.7%, 73.3%, 73.3%, and 64.71%, respective-
ly. IGRA and TST were concordant in 38 (59.4%) patients with k=0.17. Conclusions: In a tuberculosis endemic region, IGRA
had poor diagnostic accuracy for differentiating ITB from CD, suggesting a limited value of IGRA in this setting. (Intest Res
2023;21:226-234)

Key Words: Intestinal tuberculosis; Crohn disease; Interferon-gamma release tests; Tuberculin skin test

INTRODUCTION of EPTB cases over the years. Abdominal TB, considered the

sixth most common form of EPTB, comprises about 6%-11%

As per global tuberculosis (TB) report, extrapulmonary TB
(EPTB) accounted for 16% of the 7.1 million incident reported
cases of TB in 2019," with a gradual increase in the proportion
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of the extrapulmonary cases,” and can involve the peritoneum,
intestines, solid organs or lymph nodes. Intestinal TB (ITB) is
the commonest form of abdominal TB and can involve almost
any area of the bowel with the ileocecal region being the most
commonly affected site.” Crohn’s disease (CD), a form of in-
flammatory bowel disease (IBD) has seen a global increase in
disease burden in recent years,' mostly due to compounding
prevalence in the West, and increasing incidence in the devel-
oping world. It can cause transmural inflammation in any part
of the gut from the mouth to the anal canal. Like ITB, the most
common site of involvement is the ileocecal region.
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Both ITB and CD have a multitude of common features de-
spite having different etiologies. The change in global epidemi-
ology for these disorders, manifested by increasing IBD bur-
den in the background of stable ITB incidence in India and
other developing countries has created a difficulty for gastro-
enterologists to differentiate between these two.”” The diagno-
sis of both ITB and CD may be established based on a combi-
nation of clinical features, radiological findings, endoscopic
and pathological evaluation and laboratory tests. Various simi-
lar features have been identified and models have been devel-
oped to help correctly diagnose the disorders, however, none
of them has been able to conclusively differentiate between
the two.""*
cular therapy (ATT) trial in cases that present as a diagnostic

Despite recommendations to initiate an anti-tuber-

dilemma, it is imperative to correctly differentiate due to the
risks of mistreatment.'" Immunosuppressants used in CD if
given to ITB patients can exacerbate and worsen disease pro-
gression while ATT given in CD delays diagnoses, puts the pa-
tients at risk of ATT induced side effects, and predisposes to
stricture formation."

Interferon-gamma release assay (IGRA), which measures
interferon gamma (IFN-y) levels when T cells are stimulated
by TB complex antigens, has shown promise for the diagnosis
of latent TB. The two commonly used tests are QuantiFERON-
TB Gold In-Tube (QFT) assay and the T-SPOTTB assay.” Thou-
gh IGRA has shown good accuracy in diagnosing latent TB, it
cannot differentiate between active and latent TB, and the re-
cently published Index-TB guidelines have recommended
against its use in the diagnosis of EPTB." However, IGRA test-
ing has demonstrated moderate results in the differential di-
agnosis of ITB and CD. A meta-analysis of 8 studies that evalu-
ated the role of IGRA in this setting, demonstrated pooled sen-
sitivity and specificity of 81% and 85%, respectively for the di-
agnosis of ITB."” However, there is a lack of such data from In-
dia, the region which has one of the highest disease burdens
ofboth ITB and CD.

Hence, we conducted a retrospective study to test the accu-
racy of IGRA in differentiating between CD and ITB in a TB
endemic region. These results may help us in determining if
IGRA could be used to diagnose patients who present with di-
agnostic uncertainty.

METHODS

1. Patient Population
Patients with suspected diagnosis of ITB or CD, under follow-
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up at the IBD clinic from July 2014 to September 2021, All In-
dia Institute of Medical Sciences (AIIMS), New Delhi, India
were screened for inclusion. Patients who were eventually di-
agnosed with ITB or CD and had available IGRA results were
finally included. Those with any other established diagnoses
except for CD or ITB, incomplete data or lack of IGRA report
were excluded. The AIIMS Institutional Ethics Committee ap-
proved the experimental protocols (approval No. IEC/50/1/
2019). This study is a retrospective study and so informed
consent was waived.

2. Study Design

In this retrospective analysis, the details on patient demo-
graphics, clinical, radiologic, and endoscopic features, and
IGRA and tuberculin skin test (TST) results were extracted
from a prospectively maintained database of patient records.

3. Diagnostic Criteria

1) Crohn’s Disease

The diagnosis of CD was established based on clinical fea-
tures, laboratory tests, radiologic, endoscopic and/or histologi-
cal findings, as per the European Crohn’s and Colitis Organ-
isation guidelines."

2) Intestinal Tuberculosis

The diagnosis of ITB was established based on clinical fea-
tures, laboratory tests, radiologic, endoscopic and/or histologi-
cal findings (presence of caseating granulomas/positive acid-
fast bacilli, positive for Mycobacterium tuberculosis on culture,
or positive gene-Xpert) or presence of active TB at other sites.

3) Indeterminate Cases

In patients with diagnostic uncertainty, ATT trial was given
and improvement in global symptoms along with mucosal
healing after 6 months confirmed a diagnosis of ITB."" A diag-
nosis of CD was made if there was no response to ATT/wors-
ening with ATT and no alternate diagnosis could be made and
there was sufficient clinical response on CD directed therapy.
Patients presenting with diagnostic uncertainty were given an
ATT trial for 2-3 months and were then evaluated clinically. If
they did not show any change or had worsening in symptoms,
colonoscopy and biopsy were performed and a diagnosis of
CD was considered. Other diseases like multi-drug resistant
TB and infective causes were excluded before CD diagno-

-, 1718
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4) Interferon-Gamma Release Assay

The QFT kit was used for testing. Whole blood (1 mL each) was
collected in 2 tubes: nil tube and antigen tube. These tubes
were coated on the inner surface for TB specific antigens
(ESAT-6/CEFP-10/TB-7.7(p4)). The nil tube was the control
that adjusted for background, heterophile antibody effects, or
non-specific IFN-y while the antigen tube detected the CD4+
T cell responses to the antigens. The IFN-y levels of nil tube
were subtracted from antigen tube to get the result. An antigen
tube-nil tube difference >0.35 IU/mL or >25% of nil tube was
considered as a positive result. A difference of <0.35 [U/mL or
<25% of nil tube was taken as a negative result. If the levels in
nil tube were >8.0 IU/mL, the result was considered indeter-
minate.

5) Tuberculin Skin Test

The TST was performed by injecting 5 tuberculin units (0.1
mL) of PPD-RT23 intradermally. This was read 48-72 hours
later for interpretation. A result was considered positive if the
size of the induration was greater than 10 mm."

4. Statistical Analysis

The data was entered in an excel sheet which was analyzed
using IBM SPSS statistics 22 (IBM Corp., Armonk, NY, USA)
and MedCalc (MedCalc Software Ltd,, Ostend, Belgium). Con-
tinuous data were represented as mean +standard deviation,
or median (range) as appropriate and categorical data was
represented as a number (percentage). Comparative analyses
were performed using the student t-test or chi-square test. A
P-value of <0.05 was considered statistically significant. Using
the IFN-gamma levels (IU/mL), a receiver operator character-
istic (ROC) curve was generated in SPSS 22 and the area un-
der the curve (AUC) and Youden index were calculated to de-
termine the appropriate cutoff. For concordance between
IGRA and TST, the Cohen’s kappa statistic was used.

RESULTS

Three hundred and seven patients with suspected CD/ITB
underwent IGRA testing at AIIMS, New Delhi. After applying
exclusion criteria as mentioned in Fig. 1, 108 patients were in-
cluded. Out of these, 49 had a confirmed diagnosis of CD (33
definite; 16 after an ATT trial) and 59 had a confirmed diagno-
sis of ITB (31 definite; 28 after an ATT trial).
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IGRA was done for 307
diagnostically uncertain patients

104 Patients were excluded due to
unavailability of file/diagnosis

A

‘ 203 Patients

95 Patients were excluded due to
alternate or pending diagnosis

A
108 Patients with IGRA
and a diagnosis of ITB or

Crohn's disease were included

Fig. 1. Selection of patients according to inclusion and exclusion
criteria. IGRA, interferon-gamma release assay; ITB, intestinal tu-
berculosis.

1. Baseline Demographic, Clinical, Endoscopic, and

Radiological Characteristics
One hundred eight patients were included in the analysis and
their demographic characteristics and exposure history are
presented in Table 1. Out of the 108 patients, 65 were male
and 43 were female. The entire group had an average age of
34.9+13.7 years. The disease duration in patients with CD was
significantly higher than patients with ITB (5.1 +4.8 years vs.
2.1x34 years, P<0.001). There was no difference in other fac-
tors including past history of TB (38.8 % vs. 28.8%, P=0.2) be-
tween the 2 groups.

Among the clinical features (Table 1), blood in stool was
seen in more patients with CD than ITB (36.7% vs. 13.6%,
P=0.005). In contrast, abdominal pain and intestinal obstruc-
tion were more frequent in the ITB subgroup (P<0.05). Other
clinical features were similar between CD and ITB at presen-
tation. The mean hemoglobin was significantly higher in pa-
tients with ITB than CD (11.3+2.5 vs. 10.1+2.5, P=0.01). In
addition, CD patients had a higher proportion of perianal in-
volvement versus ITB patients (P=0.02).

On endoscopy, the left colon (rectum, sigmoid colon and
descending colon) was more commonly involved in CD pa-
tients (P<0.05) (Table 1). Specifically, rectum and anal canal
were more frequently involved in CD on both computed to-
mography (CT) and endoscopy and showed statistically sig-
nificant difference (P<0.05). Also, aphthous, serpiginous and
longitudinal ulcers were more frequently seen in CD patients
(Table 1). In both subgroups, terminal ileum was the most
commonly involved site (CD, 38.8%; ITB, 34.0%).

On CT enterography, both groups had a high frequency of
circumferential wall thickening (CD, 51.0%; I'TB, 54.2%) (Table 1).

On subgroup analysis, clinical, radiologic, and endoscopic
features were compared between IGRA positive and negative
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Table 1. Basic Demographic Features, Exposure History and Clinical Features at Presentation in Patients with Crohn's Disease and Intesti-
nal Tuberculosis (n = 108)

Characteristics Crohn's disease (n=49) Intestinal tuberculosis (n=59)° P-value
Sex 0.800
Male (n=65) 30(61.2) 35(59.3)
Female (n=43) 19 (38.8) 24 (40.7)
Age (yr), mean +SD 37.8+14.0 32.6+13.1 0.050
Duration of illness (yr) <0.001¢
Mean 5.1 2.1
Median (range) 4yr (3 mo-25yr) 1yr (4 wk=20yr)
Clinical features
Diarrhea 8(36.7) 15 (25.4) 0.200
Blood in stool 8(36.7) 8(13.6) 0.005°
Abdominal pain 38(77.6) 58 (98.3) 0.001¢
Intestinal obstruction 11 (22.4) 27 (45.8) 0.012¢
Weight loss 32 (65.3) 49 (83.0) 0.030°
Hemoglobin (g/dL), mean +SD 10.1£25 1.3+25 0.010°
Perianal lesions 7 (14.3) 1(1.6) 0.020°
Endoscopy site”
Left colon 13 (26.6) 4(8.5) 0.020°
Transverse colon 7 (14.3) 6(12.8) 0.800
Ascending colon 11 (22.4) 11(23.4) 0911
Cecum 10 (20.4) 9(19.1) 0.876
Terminal ileum 19 (38.8) 16 (34.0) 0.630
Endoscopy features®
Aphthous or serpiginous ulcers 5(10.2) 0 0.010°
Transverse ulcers 6(12.2) 9(19.1) 0.351
Longitudinal ulcers 7 (14.3) 0 0.003°
Nodularity 8(16.3) 4(8.5) 0.247
Stricture 8(16.3) 13 (27.6) 0.179
CT site?
Left colon 8(16.3) 1(1.6) 0.006°
Transverse colon 5(10.2) 4 (6.8) 0.520
Ascending colon 3(6.1) 8(13.6) 0.200
Cecum 6(12.2) 15 (25.4) 0.080
Terminal ileum 26 (53.0) 29 (49.1) 0.670
CT features’
Circumferential wall thickening 25(51.0) 32 (54.2) 0.670
Long segment involvement 9(18.3) 7(11.9) 0.340
Asymmetric thickening 10 (20.4) 19 (32.2) 0.170
Stricture 6(12.2) 6(10.2) 0.730

Values are presented as number (%) unless otherwise indicated.

“The frequencies for Endoscopy and CT findings do not add up due to few patients having normal findings and few having overlapping site/features.
°n =47 for the endoscopy site and features in the intestinal tuberculosis cohort.

‘Statistically significant difference, P<0.05.

SD, standard deviation; CT, computed tomography.
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patients with CD and ITB respectively (Table 2). Except for
TST positivity, intestinal obstruction and terminal ileal in-
volvement (on both endoscopy and CT), which were signifi-
cantly higher in the IGRA positive CD cohort (as compared to
IGRA negative CD cohort) no other statistically significant dif-
ferences were observed between the groups. Past history of
TB was higher in the IGRA positive CD cohort as compared to
IGRA negative CD cohort, though the difference was not sta-
tistically significant because of small sample size.

2. Accuracy of IGRA for Diagnosis of ITB in the Entire
Cohort

IGRA was performed on 108 patients at the presentation. Of
these 36 had a positive result and 72 had negative results
(P=0.08) (Table 3). True positives were ITB diagnosed pa-
tients with positive IGRA (n=24) while false positive were CD
patients who tested positive for IGRA (n=12). The sensitivity
and specificity of IGRA for diagnosis of ITB was 40.68% (95%
confidence interval [CI], 28.07%-54.25%) and 75.51% (95% CI,
61.13%-83.66%) respectively. Positive predictive value (PPV)
was 66.67% (95% CI, 52.82%-78.13%) and negative predictive
value (NPV) was 51.39% (95% CI, 44.79%-57.94%).

3. Accuracy of IGRA for Diagnosis of ITB in Patients
without a Past History of Pulmonary TB

Out of the 59 ITB patients, 17 had a past history of pulmonary

TB. Upon exclusion of these patients IGRA demonstrated a

Table 3. Results of IGRA in Patients with Intestinal Tuberculosis
and Crohn's Disease

Intestinal tuberculosis Crohn's disease

IGRA (n=59) (n=49) Total
Positive 24 12 36
Negative 35 37 72
Total 59 49 108

IGRA, interferon-gamma release assay.

Table 4. Results of TST in Patients with Intestinal Tuberculosis
and Crohn's Disease

Intestinal tuberculosis Crohn's disease

TST (n=59) (n=149) Total
Positive 22 8 30
Negative 12 22 34
Total 34 30 64

TST, tuberculin skin test.

www.irjournal.org
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sensitivity of 47.62% (95% CI, 32.00%-63.58%) and specificity
0f 75.51% (95% CI, 61.13%-86.66%) for the diagnosis of ITB in
comparison to CD.

4. IGRA Cutoff for the Diagnosis of ITB

The kit used to perform IGRA considered levels >0.35 [U/mL
as positive. We were able to extract IGRA levels for 101 out of
108 patients and generated a ROC curve to evaluate if the cut-
off of >0.35 IU/mL was equally relevant for a diagnosis of ITB.
The ROC curve is presented in Fig. 2. According to our analy-
sis, at values >0.33, the sensitivity for the diagnosis of ITB was
43.6% and the specificity was 78.3%. Further, according to the
Youden index, the most appropriate cutoff value from the ROC
was >0.21 with a sensitivity of 63.6% and specificity of 69.6%.
Finally, the AUC was 0.66 (95% CI, 0.55-0.75) suggesting that
IGRA is a poor test in the context of diagnosing ITB.

5. Accuracy of TST for Diagnosis of ITB

TST results were available for 64 out of 108 patients at base-
line. Eight patients who tested positive for TST were diag-
nosed with CD and 22 patients who tested positive were diag-
nosed as having ITB (P=0.002). According to the data pre-
sented in Table 4, the sensitivity and specificity of TST for di-
agnosis of ITB was 64.7% (95% CI, 46.5%-80.2%) and 73.3%
(95% CI, 54.1%-87.7%), respectively. PPV was 73.3% (95% CI,
59.1%-83.9%) and NPV was 64.71% (95% CI, 52.6%-75.2%).

10 ROC curve
0.8
z %0
>
g
S 04
0.2
0 | | | | |
0.2 0.4 0.6 0.8 1.0
1-Specificity

Diagonal segments are produced by ties

Fig. 2. Receiver operating characteristic (ROC) curve for interfer-
on-gamma release assay in diagnosing intestinal tuberculosis.
Area under the curve =0.66 (95% confidence interval, 0.55-0.75).
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Table 5. Past History of Tuberculosis Infection with Respect to
IGRA Results

IGRA ini."reuct;?;u;ci’:'::)ry Nttc: b:lrS:L? Irc’)/sic;f Total
Positive 10 26 36
Negative 26 46 72
Total 36 72 108
IGRA, interferon-gamma release assay.
Table 6. Concordance between IGRA and TST Test

TST IGRA positive  IGRA negative Total
Positive 12 18 30
Negative 8 26 34
Total 20 44 64

IGRA, interferon-gamma release assay; TST, tuberculin skin test.

6. Effect of History of TB Infection in Patients with CD
and ITB on IGRA Results

Out of the 108 patients, 10 (0.09%) who had a history of TB in-

fection in the past, tested positive for IGRA (P=0.386) (Table

5). Hence, the presence of TB in the past did not significantly

affect IGRA positivity.

7. Concordance between IGRA and TST

Sixty-four patients underwent both IGRA and TST testing.
IGRA and TST alone showed positivity in 31.25% and 46.9% of
patients respectively, while both of them were positive in 12
(18.75%), and negative in 26 (40.6%) patients (Table 6). Hence,
the results were concordant in 38 (59.4%) patients. The Co-
hen’s kappa statistic was k=0.17. The agreement rate between
the 2 tests was 59.4%. The results have been shown in Fig. 3.

DISCUSSION

The present study reports on the role of IGRA in the differen-
tial diagnosis of ITB and CD in a country with one of the high-
est TB burdens (incidence of >200/100,000 population).' This
is a significant issue considering India also has one of the high-
est IBD burdens across the globe.” We found a poor diagnostic
accuracy of IGRA to diagnose I'TB and hence resolve this clini-
cal conundrum. IGRA had a poor sensitivity of 40.7% and a
moderate specificity of 75.5% in differentiating between ITB
and CD. In a sample size of 108 patients (49 CD and 59 ITB),
the PPV for ITB diagnosis was 66.7% and NPV was 51.4%. Even
upon excluding I'TB patients with a previous history of TB, the
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Fig. 3. Concordance between interferon-gamma release assay
(IGRA) and tuberculin skin test (TST). Both tests were positive in 12
patients and negative in 26 patients. IGRA positivity along with TST
negative was seen in 8 patients; TST positive with IGRA negative
was seen in 18 patients. Cohen's kappa coefficient, k=0.17.

sensitivity was 47.62% and specificity was 75.51%, which was
similar to the entire cohort. Of the 49 CD patients, 12 were posi-
tive for IGRA (false positives), of which, 6 had a history of TB
diagnosis in the past, likely due to TB exposure in a highly TB
endemic region. While being fairly specific to detect ITB, IGRA
had a high false-negative rate, hence, lower sensitivity and NPV,
indicating that while a positive IGRA could point towards a di-
agnosis of ITB, a negative IGRA test should be approached
with caution. Our results are similar to the metanalysis by Fan
et al.”’ which showed that while QFT had good sensitivity
(79%) in high-income countries, it had very poor sensitivity
(29%) in middle/low-income countries for diagnosing EPTB.
The high false negativity in our analysis may be explained by
the low/middle-income status and high TB burden in India.
Further, IGRA has previously been shown to have high false
negativity for some forms of EPTB like central nervous system
TB. Moreover, the above study also found that ITB and possi-
ble TB (absence of definite diagnosis) may also be significant
risk factors for false-negative IGRA results.” Further, in a re-
cent meta-analysis, though advanced age and low lymphocyte
counts were predictors of false-negative results, the site of
EPTB was also one of the factors accounting for high false
negativity associated with IGRA.” Studies have also demon-
strated levels of IGRA to be associated with the severity of
TB.* In a retrospective study from China, IGRA levels of >400
pg/mL correlated with the severity of TB, and levels > 100 pg/
mL could differentiate CD and ITB with a sensitivity of 88%
and specificity of 74%. There may also be a sensitivity differ-
ence due to the type of IGRA test utilized as TSPOTTIB is more
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accurate than QFT

we do not recommend IGRA-QFT as an ideal test to differenti-
ate between I'TB and CD in TB-endemic setups.

Further, TST in comparison, demonstrated a sensitivity of
64.7% (95% CI, 46.5%-80.2%) and specificity of 73.3% (95% CI,
54.1%-87.7%). Hence, TST performed better than IGRA in
terms of sensitivity and was almost similarly accurate in terms

Based on the results from our analysis,

of specificity.

The results from our study differ from what has been previ-
ously shown by other studies. Kim et al.*' found that in a sam-
ple size of 48 patients, IGRA (ELISPOT) versus TST sensitivity
was (89% vs. 50%) and specificity was (80% vs. 78%) for diag-
nosis of abdominal TB. In particular, the accuracy of IGRA in
differentiating between I'TB and CD was studied in a meta-
analysis by Ng et al.” From 8 studies that evaluated the accu-
racy of IGRA, the pooled sensitivity was 81% (95% CI, 75%—
86%) and pooled specificity was 85% (95% CI, 81.2%-88.6%)
with an AUC of 0.919 in the ROC curve. The accuracy of IGRA
in differentiating between CD and I'TB was high across the 8
studies with specificity being better than the sensitivity. Out of
the 8 included studies, 5 were from Korea and 3 were from Chi-
na. Additionally, meta-analysis of Xu et al.”” included 12 studies
from Asia and showed a pooled sensitivity of 82.8% (95% CI,
78.4%-86.6%) and specificity of 86.7% (95% CI, 83.2%-89.6%)
to differentiate ITB from CD. Our study, which is the first of its
kind from India reports contrasting results in comparison to
the meta-analysis. While the specificity of IGRA was slightly
low, the sensitivity was quite low in our study, which could be
explained by differences in TB burden and demographics be-
tween India and other countries which have been included in
these meta-analyses.

Additionally, we analyzed the cutoff used for the QFT IGRA
test. The cutoff of >0.35 IU/mL had very poor sensitivity and
we found that a cutoff >0.21 may be better (sensitivity, 61.4%;
specificity, 68.8%), but still not accurate enough for differenti-
ating I'TB from CD. A Chinese study also calculated the opti-
mal cutoff of IGRA in differentiating CD and I'TB. However,
this study included only patients with IGRA positivity as per
the recommended cutoff (14 pg/mL), and then calculated the
accuracy of IGRA in this IGRA positive cohort of ITB and CD
patients. A cutoff of 100 pg/mL had a better accuracy in differ-
entiating CD and ITB.*

Our study has a few limitations. The sample size of the study
was limited to 108 patients, and it was a retrospective study.
The study evaluated only the IGRA-QFT test and not the T-
SPOTTB test due to lack of availability. Bacillus Calmette-
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Guérin vaccination is a part of the national immunization pol-
icy of India and may have affected TST results. To account for
the same, we considered a TST positivity cutoff of 10 mm in-
stead of 5 mm.

In conclusion, we found that IGRA may not be an accurate
stand-alone test to aid in diagnosis when patients present with
diagnostic uncertainty between ITB and CD. It may be used
as a part of a diagnostic algorithm and in combination with
other clinical features, endoscopic, histological and radiologi-
cal findings, but its utility to be used alone for differentiating
between ITB and CD appears to be limited.

ADDITIONAL INFORMATION

Funding Source

This study was supported by the Indian Council of Medical
Research (ICMR)-Center for Advanced Research in Intestinal
Diseases (Ahuja V).

Conflict of Interest
No potential conflict of interest relevant to this article was re-
ported.

Data Availability Statement
Not applicable.

Author Contributions

Conceptualization: Kedia S, Ahuja V. Data curation: Sachdeva
K, Singh MK, Verma M. Formal analysis: Sachdeva K, Singh
MK. Funding acquisition: Ahuja V. Methodology: Sachdeva K,
Kedia S, Ahuja V. Project administration: Kedia S, Ahuja V. Re-
sources: Ahuja V. Software: Sachdeva K, Singh MK. Supervi-
sion: Makharia G, Kedia S, Ahuja V. Validation: Kedia S, Ahuja
V. Visualization: Kedia S, Ahuja V. Writing - original draft: Sa-
chdeva K, Kedia S, Ahuja V. Writing - review & editing: Kumar
P, Kante B, Vuyyuru SK, Mohta S, Ranjan MK, Makharia G, Ke-
dia S, Ahuja V. Approval of final manuscript: all authors.

ORCID

SachdevaK https://orcid.org/0000-0003-4691-7108
Kumar P https://orcid.org/0000-0001-5630-8715
Kante B https://orcid.org/0000-0001-5363-7273
Vuyyuru SK https://orcid.org/0000-0002-8281-3237
Mohta S https://orcid.org/0000-0002-9208-2888
Ranjan MK https://orcid.org/0000-0003-2575-5971
Singh MK https://orcid.org/0000-0001-6152-0139

233



Karan Sachdeva, et al. * IGRA accuracy for intestinal tuberculosis versus Crohn’s disease

Verma M https://orcid.org/0000-0002-3092-2853
Makharia G https://orcid.org/0000-0002-2474-2194
Kedia S https://orcid.org/0000-0002-5758-0144
AhujaV https://orcid.org/0000-0002-1577-0118
REFERENCES

1. World Health Organisation. Global tuberculosis report 2020

o)}

10.

11.

12.

[Internet]. ¢2020 [cited 2021 Nov 15]. https://www.who.int/
publications/i/item/9789240013131.

. Rathi P Gambhire P. Abdominal tuberculosis. ] Assoc Physi-

cians India 2016;64:38-47.

. Sharma MP, Ahuja V. Abdominal (gastrointestinal tract) tu-

berculosis in adult. In: Schaaf HS, Zumla Al, Grange JM, eds.
Tuberculosis: a comprehensive clinical reference. Edinburgh:
Saunders Elsevier, 2009;424-431.

. Ng SC, Shi HY, Hamidi N, et al. Worldwide incidence and

prevalence of inflammatory bowel disease in the 21st centu-
ry: a systematic review of population-based studies. Lancet
2017;390:2769-2778.

. Singh P, Ananthakrishnan A, Ahuja V. Pivot to Asia: inflamma-

tory bowel disease burden. Intest Res 2017;15:138-141.

. Dhoble P, Desai D, Abraham P, Is the rise in Crohn’s disease in

India accompanied by a fall in intestinal tuberculosis? A sin-
gle-center experience. Indian J] Tuberc 2021;68:210-214.

. Ahuja V, Tandon RK. Inflammatory bowel disease in the Asia-

Pacific area: a comparison with developed countries and re-
gional differences. ] Dig Dis 2010;11:134-147.

. Limsrivilai J, Pausawasdi N. Intestinal tuberculosis or Crohn’s

disease: a review of the diagnostic models designed to differ-
entiate between these two gastrointestinal diseases. Intest
Res 2021;19:21-32.

. Kedia S, Das P, Madhusudhan KS§, et al. Differentiating Crohn’s

disease from intestinal tuberculosis. World J Gastroenterol
2019;25:418-432.

Limsrivilai J, Shreiner AB, Pongpaibul A, et al. Meta-analytic
Bayesian model for differentiating intestinal tuberculosis
from Crohn’s disease. Am J Gastroenterol 2017;112:415-427.
Ooi CJ, Makharia GK, Hilmi I, et al. Asia Pacific Consensus
Statements on Crohn'’s disease. Part 1: definition, diagnosis,
and epidemiology: (Asia Pacific Crohn’s Disease Consensus:
part 1).] Gastroenterol Hepatol 2016;31:45-55.

Gupta A, Pratap Mouli V, Mohta §, et al. Antitubercular therapy
given to differentiate Crohn's disease from intestinal tuberculo-
sis predisposes to stricture formation. ] Crohns Colitis 2020;
14:1611-1618.

234

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

INTESTINAL RESEARCH

Pai M, Denkinger CM, Kik SV, et al. Gamma interferon release
assays for detection of Mycobacterium tuberculosis infection.
Clin Microbiol Rev 2014;27:3-20.

Sharma SK, Ryan H, Khaparde S, et al. Index-TB guidelines:
guidelines on extrapulmonary tuberculosis for India. Indian J
Med Res 2017;145:448-463.

Ng SC, Hirai HW, Tsoi KK, et al. Systematic review with meta-
analysis: accuracy of interferon-gamma releasing assay and
anti-Saccharomyces cerevisiae antibody in differentiating in-
testinal tuberculosis from Crohn’s disease in Asians. ] Gastro-
enterol Hepatol 2014;29:1664-1670.

Stange EE Travis SP, Vermeire S, et al. European evidence based
consensus on the diagnosis and management of Crohn’s dis-
ease: definitions and diagnosis. Gut 2006;55(Suppl 1):i1-i15.
Pratap Mouli V, Munot K, Ananthakrishnan A, et al. Endo-
scopic and clinical responses to anti-tubercular therapy can
differentiate intestinal tuberculosis from Crohn’s disease. Ali-
ment Pharmacol Ther 2017;45:27-36.

Ramakrishna BS, Makharia GK, Ahuja 'V, et al. Indian Society
of Gastroenterology consensus statements on Crohn’s dis-
ease in India. Indian ] Gastroenterol 2015;34:3-22.

Nayak S, Acharjya B. Mantoux test and its interpretation. Indi-
an Dermatol Online J 2012;3:2-6.

Fan L, Chen Z, Hao XH, Hu ZY, Xiao HP. Interferon-gamma
release assays for the diagnosis of extrapulmonary tuberculo-
sis: a systematic review and meta-analysis. FEMS Immunol
Med Microbiol 2012;65:456-466.

Kim YJ, Kang JY, Kim SI, Chang MS, Kim YR, Park YJ. Predic-
tors for false-negative QuantiFERON-TB Gold assay results in
patients with extrapulmonary tuberculosis. BMC Infect Dis
2018;18:457.

Yamasue M, Komiya K, Usagawa Y, et al. Factors associated
with false negative interferon-y release assay results in patients
with tuberculosis: a systematic review with meta-analysis. Sci
Rep 2020;10:1607.

Zhao 'Y, Xu M, Chen L, Liu Z, Sun X. Levels of TB-IGRA may
help to differentiate between intestinal tuberculosis and
Crohn’s disease in patients with positive results. Therap Adv
Gastroenterol 2020;13:1756284820922003.

Kim SH, Cho OH, Park S, et al. Diagnosis of abdominal tuber-
culosis by T-cell-based assays on peripheral blood and perito-
neal fluid mononuclear cells. ] Infect 2009;59:409-415.

Xu H, Li Y, Qian JM. A Meta-analysis of the accuracy of
interferon-y release assays in differentiating intestinal tuber-
culosis from Crohn’s disease in Asia. Zhonghua Nei Ke Za Zhi
2016;55:535-540.

www.irjournal.org


https://orcid.org/0000-0002-5758-0144

