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Abstract 

Gastrointestinal Tuberculosis (GITB) and Crohn’s disease (CD) are both chronic granulomatous diseases with a predi-
lection to involve primarily the terminal ileum. GITB is often considered a disease of the developing world, while CD 
and inflammatory bowel disease are considered a disease of the developed world. But in recent times, the epidemiol-
ogy of both diseases has changed. Differentiating GITB from CD is of immense clinical importance as the manage-
ment of both diseases differs. While GITB needs anti-tubercular therapy (ATT), CD needs immunosuppressive therapy. 
Misdiagnosis or a delay in diagnosis can lead to catastrophic consequences. Most of the clinical features, endoscopic 
findings, and imaging features are not pathognomonic for either of these two conditions. The definitive diagnosis 
of GITB can be clinched only in a fraction of cases with microbiological positivity (acid-fast bacilli, mycobacterial 
culture, or PCR-based tests). In most cases, the diagnosis is often based on consistent clinical, endoscopic, imaging, 
and histological findings. Similarly, no single finding can conclusively diagnose CD. Multiparametric-based predictive 
models incorporating clinical, endoscopy findings, histology, radiology, and serology have been used to differentiate 
GITB from CD with varied results. However, it is limited by the lack of validation studies for most such models. Many 
patients, especially in TB endemic regions, are initiated on a trial of ATT to see for an objective response to therapy. 
Early mucosal response assessed at two months is an objective marker of response to ATT. Prolonged ATT in CD is rec-
ognized to have a fibrotic effect. Therefore, early discrimination may be vital in preventing the delay in the diagnosis 
of CD and avoiding a complicated course.

Keywords Abdominal tuberculosis, Inflammatory bowel disease, Xpert Mtb/Rif, Colonoscopy, Computed 
tomography, Histopathology, Intestinal tuberculosis

Introduction
Distinguishing gastrointestinal tuberculosis (GITB) 
from Crohn’s disease (CD) is a significant clinical prob-
lem due to the similarities in the two conditions. GITB 
and CD are both chronic granulomatous diseases with 

overlapping symptomatology, radiological, endoscopic, 
and histopathological findings [1–5]. CD and GITB have 
different pathogenesis and therapeutic approaches, while 
they share similarities in their presentation, which makes 
clinical diagnosis difficult [5, 6].

Crohn’s disease is a type of inflammatory bowel dis-
ease (IBD) with a chronic inflammatory process that 
could potentially involve any part of the gastrointestinal 
tract and is characterized by skip lesions. CD’s patho-
genesis results from the complex interactions between 
the genetic susceptibility of the host and environmen-
tal triggers, leading to gut dysbiosis and dysregulated 
immune response. Genome-wide association studies 
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have identified multiple alleles that are specific to CD. 
Most genes identified are related to bacterial sensing and 
innate immunity, like NOD2, LRRK2, IRGM, JAK2, and 
ATG16L1 [7, 8]. The purported environmental risk fac-
tors are cigarette smoking, childhood exposure to antibi-
otics, drugs like oral contraceptive pills, NSAIDs, and a 
diet rich in saturated fat and low in dietary fibre [9–11]. 
The gut microbiota of a patient with CD has a reduction 
in Firmicutes and Bacteroides, which are in abundance in 
the healthy population. In a genetically susceptible host 
exposed to environmental modifiers, the dysbiotic micro-
flora induces mucosal injury to the intestinal epithelium, 
and the lamina propria T lymphocytes initiate a pro-
inflammatory response. The presentation of CD is usually 
insidious in onset, and clinical features depend on the 
location of the disease and the behaviour (inflammatory, 
stricturing, or penetrating) of the disease. The most com-
mon clinical presentations are abdominal pain, chronic 
diarrhea, and weight loss [12]. For patients with colonic 
involvement, bleeding per rectum may also be seen. Peri-
anal disease is common and seen in around one-third of 
patients [13].

Tuberculosis is an infectious disease usually caused by 
Mycobacterium tuberculosiswhich typically involves the 
lungs but could involve any other organ of the human 
body [6]. Although considered a disease of the develop-
ing world, the developed world continues to see cases 
because of migration, and in immunosuppressed indi-
viduals e.g. human immunodeficiency virus (HIV) 
related and therapy-related (anti-TNF, steroids) immu-
nosuppression [3]. A majority of cases of tuberculosis 
in TB-endemic regions may have no identifiable predis-
posing factors. GITB results in chronic intestinal inflam-
mation, which, like CD, is associated with granuloma 
formation [6]. The frequent clinical manifestation of 
GITB is abdominal pain (30–88%), fever (21–73%), diar-
rhea (5–47%), loss of appetite (30–90%), loss of weight 
(8–80%) and bleeding per rectum (5–15%) [14]. Patients 
may also present with obstructive symptoms, right iliac 
fossa pain, or a palpable mass in the right iliac fossa. 
GITB can either be of primary intestinal origin or result 
from the dissemination of pulmonary disease. The most 
commonly affected sites of GITB are the terminal ileum 
and ileocecal junction, followed by other regions of the 
colon and jejunum. Like CD, GITB can involve any part 
of the gastrointestinal tract (GIT) [3, 6].

Problem statement and consequences of misdiagnosis
IBD is often seen as a disease of the developed world. 
However, recent times have seen an increase in the num-
ber of patients with IBD, including CD in developing 
countries, including China and India [15]. These regions 
are recognized as TB-endemic, and an increase in CD 

has resulted in a renewed focus on appropriate strategies 
to discriminate between GITB and CD. It is expected that 
the numbers of IBD will continue to rise with the shift 
from UC to CD, making the clinical discrimination of 
GITB and CD extremely important [16]. A recent report 
estimated that the overall disease burden of IBD in India 
is the second highest in the World after the USA [17]. 
The recent increase in the incidence of CD in India may 
be related to greater awareness of IBD and better access 
to endoscopy and imaging modalities. On the other hand, 
TB cases continue to occur in developed countries in 
association with HIV and other causes of immunosup-
pression. Therefore, clinicians across the globe will con-
tinue to face challenges in discriminating against GITB 
and CD [18]. The present review will summarise the 
available evidence and strategies for discriminating GITB 
and CD, and formulate possible areas of future research.

Distinguishing GITB from CD is difficult due to simi-
larities in clinical manifestations and poor sensitivity 
of microbiological tools for the diagnosis of GITB [5]. 
A South Korean study shows that around 11% of GITB 
patients were misdiagnosed as CD, while around 18% 
of CD patients received the diagnosis of GITB [19]. 
However, the treatment of both diseases differs. Mis-
diagnosis and implementing the wrong therapy can be 
dangerous due to possible complications. Misdiagnosis 
of CD results in delayed treatment for IBD with a risk 
of disease progression and stricture formation. There is 
also a risk of adverse effects, including hepatotoxicity due 
to antitubercular therapy with potentially fatal conse-
quences [1, 2]. Anti-mycobacterial therapy (anti-tubercu-
lar therapy or ATT) has been used in the past in the hope 
that it will help improve CD. A Cochrane review suggests 
potential benefits with the use of ATT in CD with a lower 
relapse rate as compared to those not receiving anti-
mycobacterial therapy [20]. Improvement in CD symp-
toms and a decline in inflammatory markers are well 
recognized with the use of ATT [21–23]. However, there 
is a growing recognition of the adverse consequences of 
administering ATT in CD. In a retrospective study com-
paring patients with CD receiving ATT to those who did 
not receive ATT, the administration of ATT predisposed 
patients to stricture formation and the need for surgery. 
While this could be a consequence of a diagnostic delay 
or the ‘fibrotic’ effect of ATT, the study seemed to suggest 
that the cause is not related to the diagnostic delay [24]. 
On the contrary, another report from India suggested 
that the empirical ATT is an important contributor to 
the diagnostic delay that results in stenotic complications 
and the need for surgery [25]. A recent report suggested 
that patients with CD who received prophylactic ATT 
while on anti-TNF therapy have an increased progression 
to stricturing or penetrating phenotypes [26]. Together, 
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these studies seem to suggest that the use of ATT in 
patients with CD is not innocuous, and efforts must be 
made for early discrimination between these two entities. 
Even if baseline discrimination is not possible, the ATT 
should be administered with a close follow-up and early 
colonoscopy performed to ensure early assessment and 
discrimination [27–29].

Further, misdiagnosing GITB and treating it as CD 
with steroids or immunosuppressive therapy can cause 
the dissemination of tuberculosis [30]. Use of immuno-
suppressive therapy in GITB has been reported to result 
in the dissemination of tuberculosis, the need for surgery, 
and even mortality [31]. Therefore, making an accurate 
diagnosis at the earliest possible stage is essential [1, 4].

Clinical presentation
Both CD and GITB can present with intestinal and 
extraintestinal symptoms, and there is considerable over-
lap between the clinical presentation of the two entities. 
Both conditions may be associated with abdominal pain, 
features of intestinal obstruction, and weight loss. How-
ever, certain findings may help to discriminate between 
the two conditions, although none of these findings are 
specific. The presentation of CD is more prolonged and 
indolent, while GITB presents with a shorter duration 
of symptoms (typically < 6  months) [32]. Constitutional 
symptoms, especially the evening rise of temperature 
and fever, support the diagnosis of GITB. Fever is infre-
quent in CD unless complicated by abscess or infection. 
Although occasional studies suggest age and gender dif-
ferences in the two conditions, these are not helpful to a 
clinician in discriminating between the two [1]. Presence 
of pulmonary symptoms, especially cough, expectoration, 
and hemoptysis, may suggest pulmonary involvement, 
which could occur in a subset of patients with GITB [33]. 
On the other hand, the presence of extraintestinal mani-
festations, perianal disease, diarrhea, and hematochezia 
typically favor a diagnosis of CD. A palpable abdomi-
nal lump is uncommon in CD but could occur in GITB 
because of clumped bowel loops, abdominal cocoon or 
loculated ascites [34].

A Bayesian meta-analysis by Limsrivilai et al. observed 
that the disease duration was longer in patients with 
CD than in patients with GITB. [18] In this systematic 
review, the intestinal symptoms of CD and GITB were 
abdominal pain (84.3% vs. 84.3%) chronic diarrhoea 
(63.1% vs 44.4%), recurrent intestinal obstruction (24% 
vs. 18.8%), hematochezia (34.4% vs. 14.7%), perianal signs 
(23.3% vs. 3.3%), and constitutional symptoms like fever 
(29.4% vs. 49.4%) and night sweats (12.3% vs. 39.4%). The 
extraintestinal symptoms include arthralgia, arthritis, 
and ocular and dermatological manifestations [35, 36]. 

However, these symptoms are neither specific to CD nor 
GITB.

The pathogenesis of GITB is due to the penetration of 
the mucosa by the organism, usually after swallowing the 
infected sputum. Thus the search for active pulmonary 
infection helps differentiate GITB from CD. However, it 
should be noted that only 20–25% of GITB patients have 
concomitant pulmonary involvement [37, 38]. Another 
clinical feature that helps differentiate GITB from CD is 
the presence of ascites. Concomitant intestinal and peri-
toneal involvement can be seen in around 16% of patients 
with GITB [22]. As tuberculosis can involve the intestine 
and the peritoneum, exudative ascites favors the diagno-
sis of GITB over CD [39]. The most common symptoms 
of GITB are abdominal pain (85%), weight loss (66%), 
and fever (35–50%). Diarrhoea is observed only in 20% of 
patients, and in around 25–50% of patients, an abdomi-
nal lump is felt in the right lower abdomen [37]. On the 
contrary, diarrhoea, bleeding per rectum, and perianal 
diseases are more commonly seen in CD [32, 40]. The 
clinical features used to distinguish CD and GITB are 
summarized in Fig. 1.

Serological evaluation
Tuberculin skin test (Mantoux test) and Interferon-
gamma release assays (IGRA) are considered helpful in 
identifying past TB infection or latent TB. False positive 
Mantoux reaction can occur due to previous BCG vac-
cination or could be due to other non-tubercular myco-
bacterial infections. IGRAs are relatively specific for 
Mycobacterium tuberculosis. The reported pooled sen-
sitivity and specificity of IGRA in differentiating GITB 
from CD was 74% and 87% respectively [41]. Thus a neg-
ative IGRA or Mantoux test does not always help exclude 
GITB. Further, even patients with CD residing in TB 
endemic regions could have a positive IGRA due to expo-
sure to TB, further diminishing its benefit in TB endemic 
regions. A retrospective study from China tried to differ-
entiate GITB from CD based on the cutoff value of TB-
IGRA. They reported that TB-IGRA level > 100 pg/ml had 
a sensitivity of 88% and specificity of 74% for the diagno-
sis of GITB, and those with TB-IGRA level > 400  pg/ml 
had a more severe form of GITB [6].

CD is well recognized to have antimicrobial antibod-
ies like Anti-Saccharomyces cerevisiae antibody (ASCA), 
anti-glycan antibodies, anti-outer-membrane porin C 
(OmpC) antibody, Anti-flagellin (Cbir1) antibody etc 
[42]. A meta-analysis found that the pooled sensitivity, 
specificity, and diagnostic accuracy of ASCA in the diag-
nosis of CD was 33%, 83%, and 57%, respectively [43]. 
Another comparative study found that there was no sig-
nificant difference in the presence of IgA ASCA antibody 
and IgG ASCA antibody in patients with GITB and CD. 
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They also observed no correlation between ASCA and 
the disease location, behavior, and disease duration of 
CD and GITB [44]. In another report, antibodies against 
zymogen granule glycoprotein GP2 (aGP2) were sug-
gested to outperform ASCA in discriminating GITB and 
CD but these findings need to be validated [45]. Another 
report suggests that anti-I2 (Pseudomonas fluorescens-
associated sequence) may also, in addition to ASCA, dis-
criminate against GITB and CD [46]. Most studies from 
India do not suggest any value of ASCA testing for dis-
criminating GITB and CD [44, 47, 48]. We do not, at pre-
sent, use any of these antibodies for differentiating GITB 
from CD.

Endoscopic findings
Endoscopy is vital for diagnosing and managing GITB 
and CD. Ileocolonoscopy is the procedure of choice to 
diagnose both GITB and CD. The type of lesions, mor-
phological characteristics of ulcers, their location, pre-
dominant regions of involvement and additional findings 

like pseudopolyps, etc., may suggest the underlying diag-
nosis. Both GITB and CD may have ileocecal involve-
ment, although left-sided lesions may be more suggestive 
of CD. Certain endoscopic features like aphthous ulcers, 
linear ulcers, cobblestone appearance, and skip lesions 
are more frequent in CD (Fig.  2). In contrast, circum-
ferential ulcers, transverse ulcers, and patulous ileo-
cecal (IC) valve are more frequent in patients with GITB 
(Fig. 3) [2]. None of the endoscopic features, however, are 
specific to each disease. Other endoscopic findings like 
pseudopolyps, mucosal nodularity, and stricture do not 
have much discriminative value [18].

CD can affect any segment of the bowel. It can be either 
ileal, colonic, or ileocolonic. GITB, like CD, commonly 
affects the ileocecal region, but colonic involvement of 
any region can also be seen. Apart from ulcers, GITB 
can have strictures, or hypertrophic lesions like poly-
poidal mass. Segmental ulcer or colitis is the most com-
mon form of colonic TB. However, the rectum is rarely 
involved in TB [32, 49]. Isolated involvement of jejunum 

Fig. 1 Standard findings on clinical evaluation, serological testing, imaging and histology which could help discriminate gastrointestinal 
tuberculosis and Crohn’s disease (Bold- specific for the disease)
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is infrequent in patients of GITB, but jejunal involvement 
can be seen in patients with CD. In a prospective study 
that compared capsule endoscopic findings in patients 
with CD and GITB, involvement of the proximal seg-
ment of the bowel, multiple segment involvement, and 
presence of aphthous ulcers were more common in CD. 
Patients with GITB patients had a higher frequency of IC 
junction involvement [50].

The diagnostic value of colonoscopy findings was 
evaluated in a comparative study. Four parameters (aph-
thous ulcer, longitudinal ulcer, cobblestone appearance, 

and anorectal involvement) were more frequent in CD, 
and four other parameters (transverse ulcer, patulous IC 
valve, pseudopolyps, and less than four segment involve-
ment) were more common in GITB [51]. Colonoscopy 
provides an opportunity to obtain tissue samples for 
histological and microbiological tests. Biopsy should be 
taken from the ulcer margin and sent for mycobacterial 
culture and molecular tests (polymerase chain ration-
based tests, Nucleic acid amplification tests or NAATs) 
apart from routine histology [36]. The optimal number of 
biopsy samples needs to be standardized, but the higher 

Fig. 2 Colonoscopic images in gastrointestinal tuberculosis A) Caecal and B) Ascending colonic ulcer C) Transverse ulcer in ascending colon 
with distorted ulcerated and narrowed caecum seen in distance suggestive of skip lesions D) Ulcerations and pseudopylp like lesions in caecum E) 
Image of caecum in a patient treated for tuberculosis with multiple pseudoplyps and narrowing eventually requiring surgery F) Distored narrowed 
and ulcerated caecum with gaping ileocecal valve
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the number of biopsy samples, the better the yield of the 
positive result for TB. Recently, Indian Council of Medi-
cal Research (ICMR), in their standard treatment work-
flow, has suggested taking at least six biopsy samples in 
sterile saline solution for microbiological analysis [52]. 
The endoscopic features of CD and GITB are summa-
rised in Fig. 1.

Imaging features
The bowel can be evaluated by plain radiographs, ultra-
sound (US), barium studies, computed tomography 
(CT), magnetic resonance imaging (MRI), and positron 
emission tomography (PET)-CT. The role of abdominal 

radiographs is limited except in emergencies like acute 
intestinal obstruction or suspected gastrointestinal per-
foration. A chest radiograph may be useful as approxi-
mately one-fourth of GITB patients may have evidence 
(past or current) of pulmonary TB [53]. Barium stud-
ies, including barium meal follow-through (BMFT) and 
enteroclysis, although popular in the past, are not fre-
quently performed now. This is because of declining 
expertise in interpreting barium studies, higher radiation 
exposure, and also because of advances in cross-sectional 
imaging (CT/MR enterography and enteroclysis), which 
have allowed simultaneous assessment of luminal and 
extraluminal pathology. Typical findings on a BMFT in 

Fig. 3 Colonoscopic images in Crohns’s disease A) Apthous Ulcer in terminal ileum, the patient also had multiple other ulcers on capsule 
endoscopy B) Changes of ileitis with multiple small apthuous like ulcers C) Deep sepiginous ulcers with pseudopylps like lesions D) Cobblestoning 
with deep intervening ulcers E) Left colonic ulcers of variable sizes F) Longitudinal parallel ulcers in colon
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GITB include linear or transverse ulcers in the termi-
nal ileum, short segment strictures, and contracted and 
pulled-up caecum. Fleischner’s sign due to patulous and 
gaping IC valve associated with narrowing of the terminal 
ileum, and Steirlin sign, which is rapid emptying of bar-
ium from the caecum to ascending colon due to irritable 
caecal mucosa may be seen in GITB. The other features 
are purse string stenosis opposite to the IC valve associ-
ated with dilated terminal ileum [54]. On the contrary, 
BMFT in patients with CD shows aphthous ulcerations, 
deep ulcerations, longitudinal ulcerations, cobblestone 
appearance, and fistulas. There may be sacculations on 
the antimesenteric border because of the shortening 
of the mesenteric border as longitudinal ulcers heal by 
fibrosis. Involvement of multiple segments of the bowel 
along with normal intervening segments are character-
istic of CD. Although the findings mentioned above are 
characteristic of CD, none are pathognomonic. The sen-
sitivity of BMFT to detect CD is 67–72% [55].

Ultrasound (US) is an inexpensive and readily available 
modality for assessing bowel diseases. Recently, there 
has been considerable interest in intestinal ultrasound 
for IBD. The US findings in CD include an increase in 
bowel wall thickness (> 3 mm), an increase in colour dop-
pler signal due to mucosal inflammation, and increased 
hyperechogenicity in mesenteric fat and regional lym-
phadenopathy [56]. US is also an excellent initial modal-
ity for evaluation in suspected GITB. It can identify bowel 
thickening (including the ileocecal region), abdominal 
lymphadenopathy, the presence of ascites, omental or 
peritoneal changes which could be part of tubercular 
pathology [57]. Further, US can help acquire tissue from 
lymph nodes, and peritoneal or bowel pathology either 
by fine needle aspiration or core biopsy. The limitations 
of the US include problems in assessment in the presence 
of bowel gas, obesity, and the radiologist’s experience. 
The major role of bowel US is to assess the disease activ-
ity and to see the treatment response by using a color 
flow doppler in the bowel wall.

Contrast-enhanced CT of the abdomen and CT-enter-
ography (CTE) have the advantage of evaluating both 
intestinal and extraintestinal lesions, detecting early 
changes and subtle changes of GITB and CD, and poten-
tially differentiating active disease from fibrotic disease. 
In patients with active GITB, there is circumferential 
wall thickening and mucosal enhancement in the termi-
nal ileum and ileocaecal region. Mucosal enhancement 
in patients with GITB is homogenous and usually with-
out any stratification [58]. The healed disease may show 
short segment stricture without mucosal enhancement 
and stratification [58]. CT can also detect extraintestinal 
findings in patients with GITB, including enlargement 
of mesenteric and retroperitoneal lymph nodes, ascites, 

omental or peritoneal thickening, abdominal cocoon, 
or the involvement of other solid organs like the liver or 
spleen (Fig.  4). Enlargement of the lymph nodes (typi-
cally > 1 cm) in patients with tuberculosis can be discrete 
or conglomerate and often necrotic. Necrotic lymph 
nodes are specific for GITB.

The typical findings of CD on CTE are asymmetrical 
circumferential wall thickening in the terminal ileum 
and caecum with greater involvement in the termi-
nal ileum than the caecum. Active disease is character-
ized by mucosal enhancement and mural stratification. 
Mesenteric changes include prominent vasculature in 
the mesentery close to a thickened bowel loop (Comb 
sign), fibrofatty proliferation, and mesenteric fat strand-
ing (Fig. 5) [59]. CT can also detect the fistulas that are 
more common in CD than GITB, and can be entero-
enteric, entero-colic, colo-colic, or perianal. Fistula 
with other viscera (e.g. entero-vesical, entero-vaginal) 
can also be seen. The extraintestinal changes of CD are 
intrabdominal abscess complicating CD and mesenteric 
changes [60]. In a systematic review and meta-analysis 
of CT features to differentiate GITB from CD, necrotic 
lymph nodes had a pooled sensitivity of 23% and specific-
ity of 100% to diagnose GITB, while Comb sign and skip 
lesions have a sensitivity of 82% & 86% and specificity of 
81% & 74%, respectively to diagnose CD [33].

The changes seen at MR enterography (MRE) are 
similar to those seen at CTE. MRI has a greater soft tis-
sue resolution and the advantage of being non-ionizing. 
Additionally, MR sequences can differentiate active 
inflammatory disease from fibrotic disease. Fibrotic stric-
tures are hypointense on the T2-weighted MRI image 
and demonstrate loss of stratification without diffusion 
restriction [61].

The role of newer image imaging techniques like con-
trast-enhanced intestinal ultrasonography, small intes-
tine contrast ultrasound, dynamic contrast enhancement 
(DCE) MRI, quantification of diffusion restriction by cal-
culating apparent diffusion coefficient (ADC), and hybrid 
PET/MRI needs evaluation for discriminating GITB 
from CD [57]. More recently, in an Indian study, certain 
parameters like blood flow, permeability and mean tran-
sit time as assessed on perfusion-CT could differentiate 
CD from GITB [62].

The target of therapy for both GITB and CD is mucosal 
healing, and that can potentially also be assessed with the 
help of radiology. In fact, in the last decade, radiology, 
primarily intestinal ultrasonography (IUS), has shown 
promising results both in diagnosing and monitoring 
responses to therapy in CD. In a systematic review and 
meta-analysis of 39 studies on trans-abdominal ultra-
sound in response assessment in IBD, IUS had compa-
rable efficacy to endoscopy and MRE. The parameters 
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assessed for response definition on IUS were a reduction 
in bowel wall thickness > 25% from baseline or > 2  mm 
or > 1  mm with one color doppler signal reduction [63]. 
IUS has another advantage over ileocolonoscopy that it 
can assess the transmural healing of the lesion. In a pro-
spective study of 77 patients with CD mucosal healing 
was assessed both with IUS for transmural healing and 
endoscopy for mucosal healing, and they observed that 
achievement of transmural healing has a better long-term 
outcome [64]. Similarly, IUS has also been studied for 
response assessment to ATT for GITB. In a retrospective 
study of 20 patients with GITB on ATT, response to ther-
apy is assessed with IUS based on bowel wall morphology 
and Limberg score, and they observed that the sensitivity 
and specificity of IUS for evaluation to response to ATT 
was 100% and 50% respectively [65]. Use of MRI-based 
parameters has also been reported- a significant rise in 
apparent diffusion coefficient was noted in those who 
had a response to ATT [66]. It is unclear if these changes 
are also detectable early after the initiation of ATT.

In summary, based on the site and pattern of involve-
ment, and the presence of sinuses or fistulas, necrotic 
lymph nodes, and other ancillary findings, imaging stud-
ies help differentiate GITB from CD. Caecum and right-
sided colon are more involved in GITB (83%) than CD 

(33%). Left-sided colon is more frequently involved in 
CD than GITB. More patients with CD have skip lesions 
(99%) than GITB (15%) [3]. Asymmetric and greater 
(more than 6 mm) bowel wall thickness and wall stratifi-
cation are seen more commonly with CD than GITB [67].

Eccentric stricture with sacculation is usually seen 
with CD, while concentric strictures are more common 
in GITB. Peritoneal thickening, omental caking, ascites, 
cocoon formation, and the necrotic mesenteric lymph 
node highly suggest GITB, and enteroenteric fistula, 
mesenteric fibrofatty proliferation, small homogenous 
mesenteric lymph node, and perianal fistulas are more 
characteristic of CD. Figure 1 summarises the radiologi-
cal differences between GITB and CD.

Histopathology
Distinguishing GITB and CD is challenging due to the 
overlapping macroscopic and microscopic histologi-
cal features. Endoscopic biopsy has, however, become 
an important diagnostic tool to shed light on the few 
mucosal differences present in both diseases making 
differentiation possible. Granuloma detection rates in 
intestinal biopsies vary in the literature ranging from 10 
to 80% in GITB cases and 15% to 65% in CD patients 
[36, 68]. As expected, the yield of endoscopic mucosal 

Fig. 4 Axial (A, B) and coronal (C) contrast enhanced CT enterography images show contiguous asymmetric circumferential mural thickening 
of the caecum (arrows, A and B) and terminal ileum (short arrows, A-C). The caecum is pulled up in subhepatic location (not shown). Also note 
the lumbar vertebral lesion (arrow head). Axial CT image at the level of adrenals shows bulky and heterogeneous left adrenal gland (arrow head) 
suggestive of granulomatous involvement. The right adrenal gland was also involved (not shown). The patient was diagnosed to have disseminated 
tuberculosis
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biopsies is lower than surgically resected specimens. 
Obtaining a reliable diagnosis requires an appropri-
ate number of mucosal biopsies. According to the 

European Crohn’s and Colitis Organization and the 
European Society of Pathology, multiple biopsies from 
five sites around the colon (including the rectum) and 

Fig. 5 :PANEL A: Coronal (A) and Axial (B, C) contrast enhanced CT enterography images show circumferential mural thickening of the terminal 
ileum and ileocaecal junction (arrows). There are subcentimetric mesenteric lymph nodes (short arrows, A). The patient was diagnosed to have 
Crohn’s disease. PANEL B: Coronal (A and B) and Axial (C) CT enterography images show multisegmental asymmetric mural thickening of the ileum 
(arrows). Note the engorged vasa rectae (short arrows, C) and mesenteric fat proliferation (arrow head, C). The terminal ileum is also involved (thick 
arrow, C) and shows mural stratification. The patient was diagnosed to have Crohn’s disease
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ileum should be obtained for an adequate histopatho-
logical diagnosis of inflammatory bowel disease. Mul-
tiple biopsies (minimally two samples from each side 
of the intestinal wall) show a better understanding of 
the distribution pattern of the inflammation than sin-
gle tissue biopsies, secondarily increasing the granu-
loma detection rate. The highest granuloma detection 
rate can be established in cases showing longitudinal 
ulcers on endoscopy [69]. In one study, basal plasmacy-
tosis was exclusively detected in cases with longitudinal 
ulcer and cobblestone appearance [69].

GITB and CD show both macroscopic and micro-
scopic differences. Macroscopic features of GITB are 
short strictures, marked inflammatory thickening, 
fibrosis, and adhesions. Ulcerations are also a promi-
nent feature of GITB and are transverse and often cir-
cumferential with ill-defined, sloping, or overhanging 
edges. The surrounding mucosal areas show changes 
like flattened mucosal folds, ulcerations, erosions, and 
pseudopolyps. Cross section of the intestinal wall often 
shows a loss of distinction between the different intesti-
nal wall layers due to scar tissue and necrosis. Multiple 
2–5 mm nodules and adhesions can be present within 
the serosa. Furthermore, GITB patients show enlarged 
regional lymph nodes with possible caseation [70].

Like GITB, CD also shows bowel wall thickening and 
strictures, although these are typically longer. Addition-
ally, CD patients often present with adhesions, fistulae, 
sinuses and extra-intestinal abscesses. Different types 
of ulcerations can be seen in CD ranging from deep 
longitudinal fissuring ulcers to smaller longitudinal 
ones separating oedematous or unaffected parts of the 
mucosa creating a cobblestone pattern. Ulcers are seen 
to change with disease stages, appearing small aph-
thous in the initial phases and coalescing, and evolving 
to larger stellate ulcers [71, 72].

Granulomas are vaguely defined collections of epi-
thelioid histiocytes or macrophages and a feature of 
both GITB and CD. Multiple (5 or more granulomas 
per hpf ), large ((> 200–400  μm), confluent caseat-
ing granulomas with acid-fast bacilli surrounded by a 
lymphoid border are characteristic of GITB. In GITB, 
the granulomas can typically be found in all layers of 
the intestinal wall and/or inside lymphoid tissue. Early 
granulomas are frequently found within the latter. 
Sometimes even extensive pyloric metaplasia can be 
present. Healing granulomas are characterized by fibro-
sis and epithelial regeneration emerging at the edge of 
ulcers. A circumferential fibrous cuff around healing 
granulomas is exclusively seen in lymph nodes and not 
in the intestinal mucosa (Fig. 6) [70–72].

On the other hand, common microscopic features 
in CD include deep fissuring ulcers extending into the 

muscularis propria or beyond, distortion of the mucosal 
architecture, pyloric metaplasia, cryptitis with abscess 
formation, and moderate to severe chronic inflamma-
tion. The ulcerations show a segmental to patchy distri-
bution, often extending transmurally. The granulomas 
are relatively small (microgranulomas), discrete, less 
frequent and are found in 50–60% of resected intestinal 
material [3, 36, 68, 73]. Microgranuloma refers to small, 
poorly organized collections of histiocytes in CD, and 
such microgranulomas are observed in 10% of the biopsy 
specimens from endoscopically uninvolved mucosa, 
along with chronic inflammatory changes in 71% of such 
sites. Additionally, in 25% of the cases, the granulomas 
were located in regional lymph nodes (but almost never 
without intestinal involvement). Prominent lymphoid fol-
licles in the submucosa and serosa are an additional char-
acteristic feature in patients with CD (Fig. 7) [71, 72].

Granulomas in the surrounding intestinal lymph nodes 
can be present in both GITB and CD, but their presence 
in the absence of intestinal inflammation is exclusively 
related to GITB [73]. However, excessive disproportional 
submucosal inflammation is common in GITB. GITB 
shows more submucosal granulomas and ulcers lined by 
macrophages and has a higher prevalence of deep ulcers. 
Other common histological characteristics of CD include 
focal-enhanced colitis and architectural distortion at sites 
distant from granulomatous inflammation, like crypt dis-
tortion, branching, shortening, decreased crypt density, 
and irregular mucosal surface. In a retrospective study, 
focal lesions were also seen in the biopsy specimens of 
GITB, other infections, ischaemic colitis, and partially 
treated ulcerative colitis [68, 73].

According to a meta-analysis including 316 GITB 
patients and 376 CD patients, three histological features 
were found to have a high specificity for diagnosing GITB 
compared to CD. These included caseating necrosis, con-
fluent granulomas, and macrophage-lined ulcers with 
a pooled sensitivity of 21%, 38%, and 41%, and a pooled 
specificity of 100%, 99%, and 95%, respectively in the dif-
ferentiation between GITB and CD. These histological 
features have poor sensitivity, although excellent specific-
ity [74]. Further, surgical biopsies frequently show trans-
mural fissures extending to the serosa in cases of CD, 
whereas they are rarely seen in GITB [5].

There have been attempts to differentiate between 
both diseases through immunohistochemistry (IHC). 
An Indian study reported high diagnostic specificity for 
CD-73 in tuberculous granulomas in GITB, along with 
the finding of distinguishable markers of MSC CD29, 
CD90, and CD150 [25].However, a South African study 
showed that CD73 positivity was found in 52% of GITB 
patients and 30% of the CD cohort, disproving the 
exclusivity of CD73 positivity in GITB [75]. Therefore, 
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Fig. 6 Histopathological examination of resected ileocecal specimen depicting many epithelioid cell granulomas throughout the intestinal wall 
(A, Hematoxylin and Eosin stain, 40x). Epithelioid cell granulomas are large with lymphocytic cuffing and Langhan’s type multinucleate giant cells 
(B, Hematoxylin and Eosin stain, 200x). Microscopy of ileal biopsy of one of our case showing ulceration of lining with many epithelioid histiocytes, 
necrosis (C, Hematoxylin and Eosin stain, 200x) and numerous acid fast bacilli (D, Ziehl Neelsen’s stain, Oil immersion)

Fig. 7 Histopathological examination of resected colon showing skip ulcers alternating with intact mucosa and transmural dense inflammation 
(A, Hematoxylin and Eosin stain, 100x). Fissuring ulcer are extending up to submucosa with numerous lymphoid follicles (B, Hematoxylin and Eosin 
stain, 100x). Microscopy of intestinal biopsies showing active colitis features such as cryptitis and crypt abscesses focally (C, Hematoxylin and Eosin 
stain, 200x) and microgranulomas in the lamina propria (D, Hematoxylin and Eosin stain, 200x)
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conclusive histopathological diagnosis is often not pos-
sible. These studies have emphasized the diagnostic dif-
ficulties in distinguishing these two conditions, even with 
the availability of surgically resected specimens [73].

Microbiology
Microbiological positivity, through acid fast-bacillus 
(AFB), culture, or polymerase chain reaction (PCR) based 
techniques, is usually considered a gold standard for 
diagnosing GITB. However, microbiological techniques, 
have a with very low sensitivity.

Microbiological positivity is the gold standard for diag-
nosing GITB. Unfortunately, the AFB positivity rate in 
the intestinal tissue is very low compared to sputum, lim-
iting its role in diagnosing GITB. The sensitivity of AFB 
positivity in intestinal tissue in GITB is less than 5% [14]. 
However, mycobacterial culture can increase the yield of 
diagnosing GITB and provide the opportunity for drug 
sensitivity. The reported rate of culture positivity in the 
literature is 7–79% [53]. The traditional culture done 
with the Lowenstein-Jensen medium is time-consuming. 
Mycobacterium Growth Indicator Tube 960 (MGIT) pro-
vides quick results with better sensitivity than traditional 
culture. The sensitivity of MGIT to diagnose GITB is 
40–52.8% [76].

PCR-based tests help provide quick diagnosis and are 
based on the principle of DNA extraction, DNA amplifi-
cation, and DNA detection. Usually, the target sequence 
for amplification is IS6110 which is more specific to 
Mycobacterium tuberculosis. In a systematic review and 
meta-analysis of 9 studies to assess the diagnostic value 
of MTB-PCR (IS6110) to diagnose GITB and to differen-
tiate it from CD, a pooled sensitivity of 47% and a pooled 
specificity of 95%was reported [77]. As it has high speci-
ficity and low sensitivity, and many Indian strains do not 
have this gene sequence, thus limiting its sensitivity in the 
diagnosis. Another point of care platform for rapid diag-
nosis of GITB is the Xpert-Mtb/Rif. A systematic review 
and meta-analysis of five studies assessed the diagnostic 
accuracy of XpertMtb/Rif for diagnosing GITB in intes-
tinal tissue and observed a pooled sensitivity of 23% and 
a pooled specificity of 100% to diagnose GITB in intesti-
nal tissue [78]. In an Indian study, multiplex PCR utiliz-
ing three genes IS6110, MPB64, and Protein B, showed 
high sensitivity and specificity to diagnose GITB. Chip-
based real-time PCR assay (TrueNAT MTB Plus) has the 
advantage of quick diagnosis and drug sensitivity testing. 
An Indian study evaluated the performance of Truenat 
MTB plus and reported that the sensitivity and specific-
ity of Truenat MTB plus to diagnose GITB were 70% and 
100% [79]. However, this report was based on intestinal 
tissue testing of previously diagnosed cases, and real-life 
studies are required to define the place of Truenat in the 

differentiation of GITB and CD. When combined with 
histopathology, the multiplex PCR test can detect 97.5% 
of GITB [80]. No data is available regarding newer PCR-
based tests like Xpert-Ultra.

Models based on multiple parameters
As is apparent from the preceding text, although certain 
features suggest one diagnosis over the other, none of 
the clinical, endoscopic, and laboratory parameters are 
exclusive to either GITB or CD. Multiple attempts have 
been made to combine and incorporate multiple features 
in models or nomograms for discriminating GITB and 
CD [18, 32, 51, 81–92].

A landmark study by Limsrivilai et  al. using a Bayes-
ian model observed that gender, clinical manifestations, 
endoscopic features, and laboratory findings can accu-
rately diagnose GITB in 91.8% of patients. This model has 
a sensitivity of 90.9% and a specificity of 92.6% for diag-
nosing GITB. [18] The model requires the imputation of 
baseline prevalence of the disease. The validation study 
by the same author reported that the model outper-
formed three other models in a five-center study. Also, it 
had the lowest rate of GITB being misdiagnosed as CD 
[93]. Another Indian study using clinical, endoscopic, 
and histological findings created a multivariate logistic 
model. Using four variables (presence of blood in stool, 
weight loss, involvement of the sigmoid colon, and focally 
enhanced colitis), a final score was calculated, which 
ranged from 0.3 to 9.3. The higher the score is, the higher 
the chance of GITB. With a cut-off of 5.1, the model 
has a sensitivity of 83.0%, a specificity of 79.2%, and an 
accuracy of 81.1% in classifying the two diseases [32]. Li 
et  al. analyzed clinical and endoscopic features in their 
retrospective study by logistic regression analysis. They 
reported that the presence of haematochezia, history of 
intestinal surgery, presence of perianal disease and pul-
monary tuberculosis, presence of ascites, and positive 
Mantoux test have a sensitivity of 90.3% and specificity 
of 76.8% to differentiate GITB from CD. They reported 
that the involvement of rectum, longitudinal ulcer, and 
cobblestone appearance, has high accuracy in predict-
ing CD while transverse ulcer, fixed open IC valve, and 
rodent ulcer can predict GITB. [81] A study from China 
included night sweats, the presence of a longitudinal 
ulcer, and the granuloma in their diagnostic model; to 
differentiate GITB from CD with good diagnostic accu-
racy [82]. Another Korean study used colonoscopy, radi-
ological, and laboratory parameters (ASCA and IGRA) 
in their model, and they reported accuracy of the model 
was 96% to differentiate GITB from CD [90].

Various multiparametric models have been studied 
in various populations to differentiate GITB from CD. 
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However, all of the studies have limitations by small sam-
ple size, lack of validation cohort (except the Limsrivilai 
model), and use of complex formulas to calculate the 
score, thus limiting its use in day-to-day practice. Table 1 
summarizes various multiparametric-based predictive 
models to differentiate GITB from CD.

Newer testing methods and use of artificial intelligence
Mesenteric fat is believed to be the driving force of 
inflammation in CD [94]. Quantifying visceral fat and its 
ratio to total fat or subcutaneous fat has been evaluated 
in numerous studies to differentiate CD from GITB. A 
retrospective study from South Korea first reported that 
the ratio of visceral fat (VF) to total fat (TF) and visceral 
fat (VF) to subcutaneous fat (SF) is significantly higher 
in patients with CD than in patients with GITB. They 
also report that the VF/TF value of 0.46 has a sensitiv-
ity of 42.1% and a specificity of 93.3% to diagnose CD 
[95]. These findings were confirmed by two later studies 
from India [96, 97]. One of these studies suggested that 
a combination of two radiological findings i.e. increased 
visceral fat and a long segment (> 4  cm) involvement of 
the bowel wall, had high specificity for the diagnosis of 
CD [97].

A dysregulated immune response characterizes 
CD. A dysfunction in the number, function, and abil-
ity of the regulatory T cell (CD4 + CD25 + FOXP3 +) 
to home to the gut mucosa is recognised. The level of 
these FOXP3 + -T regulatory cells is low in patients 
with CD and high in patients with GITB. A prospec-
tive study from India reported that a cut-off value 
of > 32.5% for FOXP3 + -T reg cell in peripheral blood 
could differentiate GITB from CD with 70% sensitiv-
ity and 90.6% specificity [98]. Serum cytokine lev-
els do not seem to discriminate the two entities [99]. 
The pattern of polarization of macrophages on acti-
vation can also help in differentiating GITB from CD. 
A study using IHC-based staining of colonic biopsies 
from patients with CD and GITB observed that M1 
polarization is noted more frequently with CD and M2 
polarization is more frequent in GITB. Even in granu-
loma-positive biopsy samples in patients with CD, M1 
polarization of macrophage is significant [100].

CD and GITB may have unique pathophysiologi-
cal signatures. With the help of proteomics using high 
throughput technologies, it could be possible to charac-
terize various proteins and their structure and associated 
post-translational modification. Matrix- assisted laser 
desorption ionization – time of flight (MALDI-TOF) is a 
mass spectrometry technique that can be used on serum 
samples to identify differentially expressed. The two 
protein peaks, appetite peptide and lysyl oxidase-like 2 
(LOXL-2), have been studied to differentiate GITB from 

CD [101]. Similarly, another proteomics study to iden-
tify differentially expressed proteins using tandem mass 
tag-labelled proteomics technology identified 108 differ-
ently expressed proteins to differentiate GITB from CD 
[102]. Analysis of tissue proteomics using liquid chro-
matography-mass spectrometry has also been studied. 
However, in a validation study using immunohistochem-
istry, none of the differently expressed proteins could dis-
criminate GITB from CD [103]. Other approaches have 
been assessed with not-so-promising outcomes. A study 
reported a Liquid chromatography–mass spectrometry-
based approach on mucosal proteomics where they dis-
tinguished 11 proteins that are differentially expressed in 
the GITB and CD cases. However, in an attempt to repli-
cate these findings in another cohort of patients, six pro-
teins were not expressed differently in GITB and CD [2].

Masson’s trichrome staining and second harmonic 
generation, and two-photon excited fluorescence imag-
ing could be used in the differentiation. Using these 
techniques, a recent study showed that collagen fiber 
and fiber deposits in intestinal biopsies are significantly 
higher in GITB than in CD [104].

Most multiparametric models use logistic regression to 
calculate a score that provides the continuous probabil-
ity of GITB or CD. But they are limited by the inability 
to solve the nonlinear interaction between the variables 
and failure to solve the problem of imbalance. Machine 
learning algorithms can overcome the limitation of sta-
tistical methods and produce superior out-of-sample 
performance. There are multiple reports which have uti-
lized various AI-based approaches. These have utilized 
reporting text, endoscopic, and radiological images in 
an attempt to make a distinction but await validation [4, 
105–108].

Response to antitubercular therapy
Even using all available armamentaria, differentiating 
GITB and CD may not be possible in a subset of patients. 
A therapeutic trial of Anti-Tubercular therapy (ATT) is 
one of the oldest methods to diagnose GITB and to dif-
ferentiate GITB from CD [109]. However, it requires 
an appropriate, objective, and timely assessment of 
the response to ATT. The reverse approach of treat-
ing with steroids or immunosuppression is not usually 
preferred in TB-endemic regions because of the lack of 
clear endpoints and the risk of TB dissemination with 
immunosuppression [30]. The use of ATT first, although 
preferred, is not without risks- ATT-induced hepatitis 
and delay in the diagnosis of CD resulting in stricturing 
disease and increased risk of surgery is well recognized.

The legendary work of Logan elucidated the defini-
tion of response to ATT in anorectal TB by looking at 
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Fig. 8 Flow chart showing an algorithmic approach to diagnosis and followup in patients with diagnostic confusion between gastrointestinal 
tuberculosis and Crohn’s disease even after standard evaluation
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the healing of the lesions. It should be noted that assess-
ment of clinical responses alone may be misleading- 
many patients with CD have symptomatic improvement 
and reduction in inflammatory markers like CRP [21, 
22]. Further, even patients with GITB could continue to 
be symptomatic due to underlying stricturing disease 
[110]. Therefore, clinicians should seek more specific 
responses which are unequivocal. In this regard, mucosal 
healing of the ulcers while on ATT is considered the gold 
standard as a surrogate for underlying GITB [21]. Early 
mucosal response to therapy by doing a colonoscopy at 
two months of ATT not only helps to differentiate GITB 
from CD but also could prevent the development of com-
plicated CD by allowing timely initiation of therapy for 
CD [111]. Early reassessment provides a surety of diagno-
sis and an opportunity for early evaluation of the reasons 
behind the lack of response, including multidrug-resist-
ant GITB or, more frequently, Crohn’s disease. However, 
most MDR-TB patients also have associated pulmonary 
tuberculosis [112].

Non-invasive markers have also been studied as 
response criteria to ATT. An Indian study by Sharma 
et  al., observed that serial monitoring of CRP at base-
line and two months helps evaluate response to ATT. 
Normalization of CRP at two months was predictive of 
mucosal response to ATT. [22] They also studied the 
combination of serum CRP with fecal calprotectin to 
assess response to ATT. They observed that fecal calpro-
tectin is a better marker of mucosal healing than CRP 
because some decline of CRP with ATT also occurs in 
CD [23]. The use of radiology (including ultrasound and 
MRI) to assess response to ATT has been summarised in 
the section on Imaging.

Guidelines
In response to this diagnostic dilemma, the Asia–Pacific 
guidelines in 2016 recommend 8–12 weeks of empirical 
antituberculosis treatment (ATT) for patients with diag-
nostic uncertainty due to the possible onset of potentially 
fatal complications if immunosuppressive agents are 
inappropriately prescribed to GITB patients [113]. It is 
also emphasized that all patients on the ATT trial should 
undergo repeat colonoscopy and biopsy at 8- 12 weeks if 
there is minimal or no response to therapy. Those with 
a complete or partial response to ATT should undergo a 
colonoscopy at six months to document mucosal healing. 
The Asia–Pacific guideline does not recommend starting 
concomitant treatment for GITB and CD except when 
the patient needs immediate therapy for severe disease. 
The concomitant therapy for both GITB and CD will cre-
ate a diagnostic dilemma on a long-term basis. However, 
8–12  weeks of empiric ATT can delay appropriate CD 
treatment, leading to exacerbation and disease-related 

complications [6]. In 2020, the Asian organization for 
Crohn’s colitis and the Asia Pacific Association of gastro-
enterology recommended that GITB should be ruled out 
even before the diagnosis of IBD and, if necessary, a diag-
nostic ATT trial can be started in complex cases. The per-
sistence of symptoms at three months of ATT favours the 
diagnosis of CD [114]. In 2021 World Gastroenterology 
Organisation Global Guidelines suggest using empiric 
ATT for 2–3  months and weekly response assessment. 
Assessment of response is carried out by resolution of 
symptoms and gaining of weight [115]. The diagnosis of 
GITB is likely if there is a complete response of symp-
toms and no relapse in follow-up. However, we suggest 
that all patients, irrespective of clinical response, should 
undergo repeat colonoscopy at two months if started on 
empirical ATT (diagnostic trial of ATT). This is because, 
as mentioned earlier, the clinical responses to ATT can 
be misleading in patients with CD and GITB. While 
patients with CD could have a symptomatic response to 
ATT in around a quarter of patients, patients with GITB 
could continue to be symptomatic due to strictures.

Conclusion
Differentiating GITB from CD is a perplexing issue 
faced by clinicians across the globe. In this review, we 
have summarised the evidence base which could help 
in discriminating between these two entities and also 
highlighted ongoing research which might improve 
our discriminative ability. Figure 8 shows the flow chart 
which we use in discriminating GITB and CD in TB 
endemic regions if the diagnosis remains uncertain after 
standard clinical, endoscopic, radiological, histopatho-
logical, and microbiological work-up. In the wake of the 
published evidence, we provide an algorithmic approach 
to differentiate the two conditions (Fig. 8), which is espe-
cially valid in TB-endemic regions. We also suggest the 
approach to follow-up after starting a diagnostic trial of 
ATT in cases with unresolved dilemma. The increasing 
incidence of CD in the developing world and the increas-
ing incidence of GITB in the developed world will con-
tinue to present challenges to astute clinicians, and an 
evidence-based approach using objective parameters in 
a timely manner is important for diagnosis and response 
assessment.
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