
INTRODUCTION
Inflammatory Bowel Disease (IBD) comprises Crohn's
Disease (CD) and Ulcerative Colitis (UC), both disorders
of unknown etiology are characterized by chronic or
relapsing immune activation and inflammation within the
Gastrointestinal (GI) tract. The two major forms of IBD
share many clinical and epidemiologic characteristics,
suggesting that underlying causes may be similar. The
incidence and prevalence of IBD are highest in
westernized nations.1-3 Although there are few
epidemiologic data from developing countries, the
incidence and prevalence of IBD are increasing with
time and in different regions around the World.3

Tuberculosis (TB) is one of the most expanded and the
most lethal diseases in human history. One-third of the
world's population are infected with TB. Although the
rate of new TB cases and TB mortality rate had been
significantly reduced since 1990, the level of active TB
disease in the community is still high and the number of

TB deaths is unacceptably large given that most are
preventable.4 The African and European regions and
half of the high-burden-countries are currently not on
track to achieve the mortality and prevalence targets.4

Considering the fact that IBD and TB remain global
health problems it is not unusual to encounter the
coexistence of these two disease entities. And the risk of
reactivation of tuberculosis has been significantly
increased following the widespread use of anti-Tumor
Necrosis Factor Alpha (TNF-α) therapy,5,6 currently the
most potent treatment to achieve clinical remission and
mucosal healing in patients with IBD.7 Another important
consideration is the differential diagnosis between two
entities. TB can have various clinical presentations8,9

and it can involve any organ system in the body
including gastrointestinal (GI) tract.10 Differentiating CD
from Intestinal TB (ITB) often challenges clinicians and
correct diagnosis is crucial because the therapy
strategies of the two diseases are entirely different.
Treatment of ITB with immunosuppressive agents would
lead to worsening of the patients' condition. Likewise,
unnecessary antituberculosis therapy would delay the
treatment of CD.

This paper mainly reviews current literature on
differential diagnosis between CD and ITB, and
summarizes strategies to reduce the TB risk among
candidates for TNF antagonist therapy in this specific
patient population.

Differentiation between CD and ITB: Current clinical
research demonstrates that CD and ITB share
confusingly similar clinical, endoscopic, and pathological
manifestations so much that it becomes difficult to
differentiate between them. The rate of misdiagnosis
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between the two reaches 50% - 70% in some series.11,12

Up to now, there is still no simple test for differentiating
ITB from CD.13 Although there are a number of sensitive
and specific parameters for distinguishing between CD
and ITB, the differential diagnosis still remains
challenging and both clinical suspicion and appropriate
clinical and laboratory studies are required to establish
the correct diagnosis.13 Herein the authors summarize
the features in differentiating CD from ITB with respect
to each diagnostic parameter and then present
diagnostic models developed by a combination of
various distinguishing features.

Clinical features: The duration of symptoms of CD is
generally more than 9 months and longer than that of
ITB.13-15 A previous history of surgery including
appendectomy is in favor of CD.13 Constitutional
symptoms such as fever and weight loss are common in
both diseases. Night sweat was more frequently
reported in patients with ITB than in patients with
CD.10,13 Abdominal pain and a change in bowel habits
are observed in both CD and ITB but constipation is
more common in ITB13,14 while diarrhea13,14 and
hematochezia are more commonly seen in CD.10,13

Patients with CD are more likely to have fistula10 and
perianal disease.13,14 Extra-intestinal manifestations are
more common in patients with CD13,14 but they can also
be seen in a third of patients with ITB.15

Endoscopy: Endoscopic features of ITB are similar to
CD; both may have ulcerations, pseudopolyps, luminal
narrowing and strictures.14 Although a fixed-open
ileocecal valve is more characteristic of ITB10,13 the ileo-
cecal region is the most common site affected in either
condition, and colonoscopy with retrograde intubation of
the ileum is the essential procedure. Isolated
involvement of the ileo-cecal region is not typical for CD
and inflammation of the terminal ileum usually coexists.
As in CD, ITB may involve any part of GI tract but
proximal GI tract and distal colonic segments are
more commonly affected in CD. In recent comparative
studies, rectum,13,14 sigmoid colon,13,14 and jejunum14

were more commonly involved in patients with CD than
in patients with ITB. The type of ulceration could also be
helpful in distinguishing between these two diseases.
Aphtous13,14,16 or longitudinal14 ulcerations and
cobblestoning of the mucosa10,13,14,16 support the
diagnosis of CD while transverse ulcers,10,13,16

nodularity11,13 and hypertrophic lesions resembling
masses11,13,16 are more characteristic of ITB.

Radiology: Barium studies and Computed Tomography
(CT) can provide diagnostic clues to the correct
diagnosis apart from the above-mentioned differences in
distribution of disease and type of ulceration. Barium
studies demonstrate short and concentric strictures with
prestenotic dilatation in ITB but long and eccentric
strictures in CD.17 And the proximal bowel above the

inflamed and strictured segment may not be dilated in
CD if there is no coexistent fibrosis. Cobblestoning,
perforation and fistula are more characteristic of CD. CT
can identify changes in the bowel wall and mesentery
which could provide additional discriminating features
for the identification of intestinal TB from Crohn's
disease.18 Mural thickening and lymphadenopathy are
commonly seen in both diseases but CD has a wall
thickening with stratification (i.e., visualization of two or
three layers of the bowel wall) while exophytic soft tissue
masses and larger lymph nodes (> 1.5 cm) with central
necrosis are suggestive of ITB.18 Some mesenteric
thickening occurs in ITB but intense hypervascularity of
the mesentery described as the “comb sign” is seen only
in CD.18,19

Blood tests: The following are laboratory abnormalities
common to both conditions: anemia, thrombocytosis,
leucocytosis, hypoalbuminemia, raised erythrocyte
sedimentation rate and C-reactive protein. Since the late
1980s, anti-Saccharomyces cerevisiae antibody (ASCA)
has been recognized as a specific serologic marker of
CD and it has been suggested as a potential marker to
differentiate possible IBD cases.20-22 ASCA positivity
was 7% in patients with ITB vs 49% in patients with CD
in one series,22 but this result was not confirmed by
other studies which showed that almost half of the
patients with ITB were ASCA-positive.23,24

Interferon Gamma Release Assays (IGRA) are based on
the principle that the T cells of individuals exposed to
Mycobacterium tuberculosis (MTB) will produce
Interferon gamma (IFNγ) when they are re-challenged
with mycobacterial antigens contained within the test
kit.25 There are two commercial blood based assays,
the QuantiFERON-TB Gold (QFT) in tube (Cellestis
Limited, Carnegie, Australia) and T-SPOT.TB (Oxford
Immunotec, Oxford, UK).25 These tests have originally
been introduced for the diagnosis of latent TB infection
but Kim et al. evaluated the clinical utility of IGRA in the
differential diagnosis of ITB and CD.26 In this study the
diagnostic validity of QFT in ITB had a 67% sensitivity,
90% specificity, 87% positive predictive value, and 73%
negative predictive value.26 There was no difference in
these parameters between the QFT and tuberculin skin
test (TST). But the likelihood ratio for a positive QFT was
higher than a positive TST in the diagnosis of ITB (7.1
and 4.4, respectively). The authors concluded that the
QFT may have a supplementary role in the differential
diagnosis between ITB and CD.26 Li et al. reported that
T-SPOT.TB (Hazard ratio 7.0, 95%CI: 1.9 - 25.7) was a
good predictor for ITB diagnosis.27 The sensitivity,
specificity, positive predictive value, negative predictive
value of T-SPOT.TB were 84.2%, 75.4%, 50.0%, and
94.2% respectively.27 The results of some other studies
were compatible with these findings.10,13

Microbiology: Definitive diagnosis of ITB is made by
identification of the organism in tissue by direct
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visualization with an acid-fast stain, by culture of
resected tissue, or by a Polymerase Chain Reaction
(PCR) assay. But it is still challenging to diagnose ITB
because of limitations of these tests. Acid-Fast Bacilli
(AFB) stained by Ziehl-Neelsen are present in less than
30% of cases.28 The biopsy culture for MTB is time
consuming (3 - 8 weeks are required for positve culture)
and the accuracy of the results ranges from 25% to
35%.29 TB PCR analysis of endoscopic biopsy
specimens or surgical specimens can provide a rapid
diagnosis within 3 days.30 PCR assay has a specificity of
upto 95%31 and an accuracy of 82.6%29 for diagnosing
ITB. But this technique needs to be improved for better
sensitivity. PCR analysis of fecal samples of patients
with ITB has been useful in small studies,32 but need
validation in larger numbers of patients.

Histopathology: Both ITB and CD are granulomatous
disorders but differences in the appearance of the
granulomas and some other histological features can
help distinguish between these two conditions.14 The
granulomas in patients with ITB are significantly larger
and tend to be more confluent than in those with
CD.14,16,33,34 In ITB there is a higher number of
granulomas per section and granulomas are more
frequently located in the submucosa or in granulation
tissue.14,16 Features that favor a diagnosis of CD on

mucosal biopsies include infrequent (< 5), small (< 200
µm in size) granulomas that are poorly organized and
discrete or isolated.17 The presence of focally enhanced
colitis supports the diagnosis of CD whereas caseation
necrosis should make one think about ITB.14,16 The
above is summarized in Table I.

Others: Anti-TB medication trial was frequently used to
diagnose TB8 and to differentiate between ITB and CD12

in countries with a high prevalence of TB. But every
effort is strongly recommended to reach to a diagnosis
before starting empirical treatment because of potential
side effects of anti-TB drugs and a risk of delay in the
diagnosis of CD. Although laparoscopy can be helpful in
diagnosing peritoneal TB, it has almost no role in ITB
because isolated involvement areas of the small bowel
can be reached and biopsied by the availability of
single- and double-balloon enteroscopy. Regarding
the evaluation of mucosal biopsies several novel
immunohistochemical markers have been suggested to
aid in the differential diagnosis of ITB and CD.
Syndecan-1 (SDC1) and its endo-beta-D-glucuronidase
Heparanase (HPA) are implicated in the maintenance of
intestinal barrier function. Zhang et al. showed that
SDC1 was significantly decreased in mucosa and
increased in serum, whereas HPA level in both were
elevated in patients with CD.35 Such alterations were
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Table I: Differential diagnosis between intestinal tuberculosis and Crohn's disease.

Variable Intestinal tuberculosis Crohn's disease

Patient's characteristics and clinical symptoms Night sweat Longer disease duration

Constipation History of appendectomy

Diarrhea

Hematochezia

Fistula

Perianal disease

Extra-intestinal manifestations

The site of involvement Isolated involvement of ileo-cecal area Jejunum

without terminal ileitis Sigmoid colon

Patulous ileocecal valve Rectum

Involvement of less than four segments Anorectal lesions

Endoscopy Transverse ulcers Longitudinal ulcers

Nodularity Longitudinal ulcers

Hypertrophic lesions resembling masses Aphthous ulcers

Cobble-stoning of the mucosa

Radiology Short and concentric strictures with prestenotic dilatation Wall thickening with stratification

Exophytic soft tissue masses and larger lymph nodes with Cobble-stoning

central necrosis Perforation

Fistula

Intense hypervascularity in the adjacent

mesentery

Blood tests IGRA positivity ASCA positivity

Histopathology Granulomas Focally enhanced colitis

Larger

More confluent

Submucosal

Higher number

Caseation necrosis

Various features that are more commonly observed in one of these two disease entities. Relevant references are mentioned in the text. ASCA = Anti-Saccharomyces cerevisiae antibody;
IGRA = Interferon gamma release assays.



associated with clinicopathological features representing
disease activity and injury severity and were not
available in functional bowel disorder and ITB groups.35

In another study immunohistochemical staining of
biopsy specimens with anti-VP-M660-targeting the 38-
kDa antigen of Mycobacterium tuberculosis was found to
have 73% sensitivity and 93% specificity for establishing
an earlier differentiation of TB from CD.36 Further studies
are needed to confirm the relevant findings.35,36

Diagnostic models: Several diagnostic models were
developed by a combination of various distinguishing
features mentioned above. Makharia et al. calculated a
score by using the following parameters: weight loss as
a predictor of ITB and focally enhanced colitis,
involvement of sigmoid colon
and blood in stool as predictors
of CD.14 The overall discriminat-
ing ability of this model was
89.2%.14 Lee et al. reported that
their diagnosis was correct in
87.5% of patients when the
diagnosis was made on the
basis of four features, namely
anorectal lesions, longitudinal
ulcers, aphthous ulcers and
cobble-stoning for CD and
involvement of less than four
segments, patulous ileocecal
valve, transverse ulcers, and
pseudopolyps for ITB.16 Yu et al.
included night sweats and
granuloma for ITB and longi-
tudinal ulcers for CD in their final
equation and they could
correctly discriminate 86% of
the total subjects.10 Li et al.
suggested that various endo-
scopic features can be helpful
in the differential diagnosis of
CD and ITB.13 They included
several endoscopic features in
their model: rectum involved
lesions, longitudinal ulcer and
cobble-stone appearance for
CD while fixed-open ileocecal
valve, transverse ulcer, and
rodent ulcer for ITB.13 The
accuracy of their equation
was 82.5%. An algorithm is
proposed for the differential
diagnosis between ITB and
CD in Figure 1. Regarding all
these diagnostic models further
multi-center validation studies
with large samples sizes are
required.

Tuberculosis in anti-TNF alpha treated patients: TNF
plays a critical role in the host response to infection and
it is essential for granuloma formation that is responsible
for sequestration of MTB.37 Therefore, drugs that inhibit
TNF activity may interfere with the ability to maintain
someone who has latent TB. Anti-TNF-α therapy is
associated with a 5-fold increased risk of reactivation in
the first 52 weeks after initiation of therapy.5,38 The
majority of reactivation cases are extrapulmonary or
disseminated TB.39-41 Given the significant morbidity
and mortality associated with TB reactivation, it is widely
recommended that patients with IBD who are to receive
TNF inhibitor therapy should be screened for evidence
of latent TB.40,41 Screening led to significant reductions
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Figure 1: proposed algorithm for the differential diagnosis between Crohn's disease and intestinal tuberculosis.
ITB: Intestinal tuberculosis; ASCA: Anti-Saccharomyces cerevisiae antibody; MTB: Mycobacterium tuberculosis;
PCR: Polymerase chain reaction.



in the incidence of TB reactivation in the setting of TNF
inhibitor therapy40-42 although several patients were
reported to develop TB despite initial negative latent TB
screening.6 In fact reactivation TB can still be observed
in a group of patients with IBD on anti-TNF-α therapy
despite chemoprophylaxis.43

A number of national guidelines have been generated to
deal with latent infection with MTB before treatment with
TNF antagonists;42,44-46 but there is still no global
consensus in many aspects of screening such as the
use and interpretation of TST, IGRA and the indications
for preventive treatment.

TST has a poor specificity and it is inadequate to assess
evidence of latent infection with MTB in BCG-vaccinated
patients and patients with low pre-test risk of TB
infection. IGRAs have increased sensitivity and
specificity and indeterminate results are less frequent.47

They are also strongly correlated with risk factors for
TB.47,48 On the other hand, further longitudinal studies
are needed to estimate the risk for progression to TB
after IGRA-based diagnosis of latent infection with MTB
in patients undergoing therapy with TNF antagonists.

National guidelines agree that every patient considered
for TNF antagonist therapy should be screened for
evidence of active and latent TB infection.48 A chest
radiograph should be obtained together with either a
tuberculin skin test or an IGRA.48 Preventive chemo-
therapy should be administered in case of a history of
past exposure or untreated TB even when tests for latent
infection are negative. Preventive chemotherapy
regimens vary and include 6 or 9 months with isoniazid,
3 months of rifampicin plus isoniazid, and 4 months of
rifampicin.48 There is no consensus on the minimum
duration of preventive chemotherapy before initiating
TNF antagonist. Three weeks may be sufficient whereas
some authors recommend that preventive chemo-
therapy should be completed before the first dose of
TNF antagonist.48

CONCLUSION
It is of great importance to differentiate between CD and
ITB. Although various clinical, endoscopic, radiological,
and histological features may aid in the differential
diagnosis the most important point is having a high index
of clinical and endoscopic suspicion in the high risk
population in a proper geographical context. In this
review, a diagnostic algorithm was proposed based on
selective valuable parameters. A concerning common
adverse event of TNF antagonist therapies is the
reactivation of latent infection with MTB. TB screening
and preventive chemotherapy for all individuals with
latent infection with MTB should become the standard of
care for all individuals undergoing TNF antagonist
therapies.
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