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Abstract

Data are relatively scarce on gastro-intestinal tuberculosis (GITB). Most studies are old and from single centers, or did not include
immunosuppressed patients. Thus, we aimed to determine the clinical, radiological, and laboratory profiles of GITB. We included
adults with proven GITB treated between 2000 and 2018. Patients were enrolled from 21 referral centers in 8 countries (Belgium,
Egypt, France, Italy, Kazakhstan, Saudi Arabia, UK, and Turkey). One hundred four patients were included. Terminal ileum (n =
46, 44.2%), small intestines except terminal ileum (n =36, 34.6%), colon (n =29, 27.8%), stomach (n =6, 5.7%), and perianal
(one patient) were the sites of GITB. One-third of all patients were immunosuppressed. Sixteen patients had diabetes, 8 had
chronic renal failure, 5 were HIV positive, 4 had liver cirrhosis, and 3 had malignancies. Intestinal biopsy samples were cultured
in 75 cases (78.1%) and TB was isolated in 65 patients (86.6%). PCR were performed to 37 (35.6%) biopsy samples and of these,
35 (94.6%) were positive. Ascites samples were cultured in 19 patients and M. tuberculosis was isolated in 11 (57.9%). Upper
gastrointestinal endoscopy was performed to 40 patients (38.5%) and colonoscopy in 74 (71.1%). Surgical interventions were
frequently the source of diagnostic samples (25 laparoscopy/20 laparotomy, n =45, 43.3%). Patients were treated with standard
and second-line anti-TB medications. Ultimately, 4 (3.8%) patients died and 2 (1.9%) cases relapsed. There was a high incidence
of underlying immunosuppression in GITB patients. A high degree of clinical suspicion is necessary to initiate appropriate and
timely diagnostic procedures; many patients are first diagnosed at surgery.
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Introduction tuberculosis infection may co-exist with a TB infection at

another primary site [6]. Over the past two decades, the inci-

Tuberculosis (TB) remains a global problem with substantial
morbidity [1, 2]. An estimated 54 million lives were saved
through TB diagnosis and treatment between 2000 and 2017
[3]. It has been reported that the gastrointestinal tract is the
sixth most prevalently encountered extra-pulmonary region of
TB infection [4]. Before anti-TB drugs were developed, au-
topsy studies showed that the gastrointestinal system was in-
volved in over 90% cases [5]. Gastrointestinal tuberculosis
(GITB) can be a primary focus of concern, or a secondary
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dence of GITB is reported to have on continuously increased,
in part due to increasing incidence of HIV infection and the
frequent use of immunosuppressive drugs [2, 7], although the
impact of improved diagnostic microbiological and histolog-
ical methodology is unknown. However, recent data is ex-
tremely scarce GITB in the literature.

GITB is likely to be significantly under-diagnosed by phy-
sicians and may present first to surgeons who may not think of
TB in association with bowel symptoms. GITB is a great
mimic of other diseases including malignancy, inflammatory
bowel disease, and appendicitis [8]. Many reports of GITB are
limited either in the number of cases included or in the focus
on a local geographic area and others pre-date current diag-
nostic and treatment protocols. Therefore, in this multinational
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study, we aimed to assess the clinical, radiological, laboratory
and endoscopic profiles of GITB in order to provide insights
to diagnosis and timely treatment of the disease in the twenty-
first century.

Methods
Study design

This study was a retrospective cohort design. Local ethics
committee approval was obtained before the data collection.
Patients were enrolled from 21 referral centers in 8 countries
including Belgium, Egypt, France, Italy, Kazakhstan, Saudi
Arabia, UK, and Turkey.

Patient selection

All centers on the ID-IRI network were contacted to partici-
pate and 21 had sufficient records and volunteered to be in-
volved. This study included all consecutive patients treated at
the participating centers with GITB between 2000 and 2018.
Adult patients (> 18 years of age) were included. Other inclu-
sion criteria comprised patents with one of the following:

a) The presence of typical histopathological findings consis-
tent with intestinal tuberculosis.

b) (1) Recovery of M. tuberculosis in intestinal tissue and/or
ascitic fluid culture (solid Lowenstein Jensen media), (2)
acid fast bacteria (AFB) positivity in the tissue/ascitic
fluid specimens, and (3) PCR positivity for
M. tuberculosis in the tissue/ascitic fluid specimens.

Data collection

A questionnaire in word format and a complementary excel
file were sent to the all participating centers. Data was collect-
ed on sociodemographic patterns, presenting complaints, clin-
ical features, comorbid conditions, laboratory parameters, and
imaging findings including abdominal ultrasonography, com-
puted tomography (CT), and magnetic resonance imaging
(MRI). The results of endoscopic and colonoscopic interven-
tions, surgical intervention, and subsequent histopathological
analysis were documented. Microbiological culture of all
specimens was detailed. In addition, where performed, PCR
testing of the biopsy specimen and serological analysis were
documented. Finally, details of patient treatment were
collected.

Research centers submitted their data as an excel document
and the final database was produced by merging these excel
sheets.
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The normal values for blood tests used in investigation of
tuberculosis were hemoglobin [14.0-17.5 g/dL for males and
12.3-15.3 g/dL for females] [9], white blood cells [WBC
(4000-11,000/mm*)] [10], and erythrocyte sedimentation rate
[ESR (022 mm/h for men, 0-29 mm/h for women)] [11]. The
cutt-off value of ADA in ascitic fluid was > 39 IU/L [12].

Results

A total of 122 patients were reported from the centers but 18
patients were excluded due to missing data. Hence, 104 pa-
tients from 21 centers were analyzed in this study. Patients had
a mean age of 39.5+13.9 years. Fifty-four cases (51.9%)
were females. Patient characteristics are presented in
Table 1. Forty-five (43.3%) patients were potentially immu-
nosuppressed. Diabetes mellitus, chronic renal failure, HIV
infection, Chron’s disease, malignancy, cirrhosis, rheumatoid
diseases, and immunosuppressive drug use were the reasons
of potential immunesuppression (Table 1). Most commonly
used immunosuppressive medications were cyclophospha-
mide, steroids, azathioprine, and biological agents.
Symptoms and clinical findings of patients with GITB are
presented in Table 2. The coexistence of systemic symptoms
fever, night sweats, malaise, or loss of appetite were as fol-
lows: none (n =2, 1.9%), one of them (n =3, 1.9%), two (n=
16, 1.9%), three (n =35, 1.9%), and all of them (n =47, 1.9%).

Sites of involvement

Terminal ileum (n =46, 44.2%), small intestines (except ter-
minal ileum) (n =36, 34.6%), colon (n =29, 27.8%), stomach
(n=6, 5.7%), and perianal region (only one patient) were the
sites of GITB in descending order of frequency (Fig. 1). Forty-
one patients (39.5%) had a second co-existing focus of TB

Table 1  Patient’s characteristics of cases with intestinal tuberculosis
Patient characteristics Cases (n=104) Percent (%)
Previous TB history 20 19.2
Potential contact with a TB patient 18 17.3
Diabetes mellitus 16 15.3
Immunosuppressive drug use* 13

Regular or social drinker 9 8.6
Chronic renal failure 14 7.6
Rheumatoid diseases 7 6.7
HIV positivity 5 4.8
Cirrhosis 4 3.8
Crohn’s disease 3 2.8
Malignancy ** 4 2.8

Th tuberculosis, M male, F female, * Including systemic steroids, "2
Lymphomas, gastric cancer, prostate cancer
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Table 2 Clinical presentation on hospital admission
Symptoms Cases (n=104) Percent (%)
Non-specific symptoms
Loss of appetite 94 90.2
Weakness 91 87.5
Night sweating 70 67.3
Fever 69 66.3
Weight loss 52 50
Specific symptoms
Abdominal pain 80 76.9
Abdominal distension 60 57.7
Nausea/vomiting 46 442
Diarrhea 25 24
Constipation 22 21.2
Back pain 15 14.2
Bloody defecation 11 10.6
Clinical signs
Mean temperature 37.67+0.96 °C
Ascites 26 25
Hepatomegaly 20 19.3
Palpable abdominal mass in
* Right lower quadrant 20 19.3
* Right iliac fossa 20 19.3
Splenomegaly 15 14.2
Palpable lymphadenopathies 14 13.5
Perianal fistula 1 0.9

infection. The location of the second site of infection was
pulmonary TB in 29 patients (27.8%), peritoneal TB in 8 cases
(7.6%), genitourinary TB in 3 patients (2.8%), hepatobiliary
TB in 2 patients (1.9%), and in one case there was confirmed,
concurrent central nervous system TB.

Biochemical tests

Blood hematological and biochemical tests are presented in
Table 3. Ninety-four (90.4%) cases were anemic. Fifteen
(14.4%) patients had leucopenia and 17 (16.3%) had leukocy-
tosis, and ESR was elevated in 72 (69.2%) cases.

Diagnostic tests

Median adenosine deaminase (ADA) level was 86 U/L (range
14-119 U/L) in ascitic sampling materials. Interferon gamma
release assay (IGRA) tests were performed in 14 patients
(13.5%); of these, 12 were positive (86%). Tuberculin skin
test was performed to 50 patients (48%); 44 of them were
positive in GITB (88%).

Microbiological data

Ninety-three (89.4%) patients had one positive microbiologi-
cal diagnosis. Intestinal biopsy was performed in 93 patients
and biopsy samples were cultured in 81 (87.1%) cases. TB
was isolated in 63 (78.8%) of the biopsy specimens. Rectal
discharge/smear culture was performed in 26 patients and TB
was isolated in 10 cases (38.4%) cases. Ascites samples were
cultured in 19 (18.3%) patients and M. tuberculosis was iso-
lated in 11 (57.9%) ascitic fluid samples cultured. EZN stain-
ing positivity was as follows: biopsy specimens (n = 18, 20%),
sputum (n =7), rectal discharge (n=4), ascitic fluid (n=1),
and lymph node (n=1). PCR were performed in 37 (35.6%)
biopsy samples and of these, 35 (94.6%) samples were posi-
tive for TB.

Histopathological sampling

Intestinal biopsy materials were obtained by either endoscopic
sampling, percutaneous biopsy, or surgical interventions.
Main histopathological findings were caseation (n=52/82,
63.4%) and granuloma formation (n =30/82, 36.6%).

a) Endoscopic interventions: Upper gastrointestinal endos-
copy was performed to 43 patients (41.3%). The distribu-
tion of upper endoscopic findings was as follows:
Gastritis (n =11, 25.5%), gastric ulcer (n =7, 16.2%), gas-
tric mass (n =5, 11.6%), esophageal ulcer (n =5, 11.6%)),
esophagitis (n =2, 4.7%), esophageal mass (n=1, 2.3%),
duodenitis (n =3, 6.9%), and duodenal stricture (n=1,
2.3%). Colonoscopy was performed in 96 cases
(92.3%). The distribution of colonoscopic findings was
as follows: terminal ileal inflammation/edema (n =31,
32.3%), terminal ileal ulcer (n =29, 30.2%), terminal ileal
stenosis (n=15, 15.6%), colonic ulcers (n=21, 21.9%),
and colonic nodules/polyps (n =4, 4.2%).

b) Invasive procedures: Surgical interventions (n =50,
48.1% patients) reported were 32 laparoscopic proce-
dures and 20 laparotomies (combined =2). There were
12 percutaneous procedures (11.5%) performed to pro-
vide diagnostic samples. Terminal ileum edema (n =14,
31.1%), enlarged mesenteric lymph nodes (n=10,
22.2%), dilated bowel loops (n =9, 20%), ascites (n =8,
17.8%), and peritoneal thickening (n=7, 15.6%) were
the findings reported following surgical interventions.

Radiological assessment
The results of abdominal ultrasonography (USG) and CT
scanning are presented in Table 4. The main findings were

of hepato-splenomegaly, ascites, para-aortic lymphadenopa-
thy, and increased intestinal wall thickness together with
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2. Colon (27.8%)

5. Perianal region (1%)

Fig. 1 Distributions of intestinal tuberculosis lesions

irregularity. MRI imagining was performed in just 10 (9.6%)
cases and was not presented due to scarcity of the MRI data.

Treatment modalities

Median time elapsing from the onset of symptoms to hospital
admission was 60 days (range 8 days to 28 months) and to
initiation of tuberculosis treatment was 70 days (range 10 days
to 30 months). Although 103 participants were given anti-TB

Table 3  Biochemical parameters of the patients

Variable Data (mean = SD or median)
Hemoglobin (mg/dL) 9.03+3.54

Leucocyte count (/mm3) 6900 (1800-24,300)
Platelet count (/mm”) 274,000 (70000-950,000)
Erythrocyte sedimentation rate (mm/h) 53.5+37.5

C-reactive protein (mg/dL) 21.3 (0.2-403)

Alanine aminotransferase (IU/L) 35 (4-347)

Aspartate aminotransferase (IU/L) 38 (7-390)

Creatinine (mg/dL) 0.98 (0.5-6.14)

Albumin (mg/dL) 3.11+0.74

Total protein (mg/dL) 6.32+£0.96
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4. Stomach (5.7%)

Small intestines (24.6%)
—__ 3. excluding terminal ileum
1. Terminal ileumn (44.2%)

treatment, one died before the start of anti-TB medications.
Response to therapy was followed basically in clinical and
laboratory terms. The median (interquartile range, IQR) treat-
ment duration was 7 months (6-9 months). Anti-TB medica-
tions used were as follows: Isoniazid (n = 96), rifampicin (n =
96), pyrazinamide (n = 96), ethambutol (n = 96), streptomycin
(n="7) ofloxacin (n =4), morfozinamid (n = 3), moxifloxacin
(n=3), oral rifabutin (n=1), amikacin (n =3), rimactazide
(n=1), prothionamide (n=2), cycloserine (n=3), linezolid
(n=1), para-aminosalicylic acid (n=1), and bedaquiline
(n=1).

Outcomes

Relapse of TB occurred in 2 (1.9%) cases, 1.5, and 12 months
after the end of initial therapy. Relapsers were treated with the
standard anti-TB medications. Finally, 4 patients were report-
ed to have died. Two cases were likely to die of military
tuberculosis. Third case with chronic renal failure and ascites
experienced toxic hepatitis and subsequently died. Fourth pa-
tient with HIV infection (CD+ count 24/ml) died of postoper-
ative complications after intestinal repair due to perforation.
Complications observed after the hospitalization were toxic
hepatitis (n=7, 6.7%), ileus and/or subileus (n=6, 5.7%),
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Table 4 Abdominal

ultrasonography and USG (n=92, %) CT (n=280, %)

computerized tomography

findings of cases Hepatomegaly and other liver findings 30 32.6 25 31.2
Ascites 30 326 26 325
Enlarged para-aortic lymph nodules 27 293 23 28.8
Splenomegaly 19 20.3 16 20
Terminal ileum thickness and irregularity 15 14.2 26 325
Asymmetric wall thickness of intestine 13 14.1 12 15
Intra-abdominal abscess 3 32 3 3.8

intestinal perforation and/or fistula (n=5, 4.8%), and death
(n=4,3.8%).

Discussion

To the best of our knowledge, this current study is the first
multinational research on GITB and it the largest case series to
date. It is also the first to report in the era of modern diagnostic
tests for GITB. The data show very high levels of underlying
immune-suppression in the current cohort of patients.
However, we found that GITB was a relatively benign and
an easily curable disease with standard medications. The ter-
minal ileum was the most frequent site of involvement in
GITB followed by the rest of small intestines. A second focus
of TB involvement was observed in up to two-fifths of the
patients. Endoscopic and surgical interventions were the prin-
cipal procedures to provide diagnostic samples in GITB pa-
tients. GITB appears to have combined the systemic symp-
toms of TB and the mechanical intestinal disease.
GITB-related symptoms are thought to be non-specific
in several scientific papers [13—15], and in our patient
group, loss of appetite, weakness, abdominal pain, night
sweating, fever, abdominal distension, weight loss, and
nausea/vomiting were the frequent complaints while asci-
tes, hepatomegaly, palpable abdominal mass, spleen en-
largement, and palpable lymph nodes were common clin-
ical signs. Thus, there are a mixture of symptoms and
signs relating to systemic infection and to local disease
pathology. Although all these findings are not specific to
GITB, their combination may be helpful in strengthening
the clinical suspicion of GITB. In the current study, it was
striking that many of the GITB patients had underlying
comorbid conditions and 43.3% were immune-suppressed
for diverse reasons. The importance of altered immune
function in driving GITB has not previously been de-
scribed. Over 15% GITB patients were diabetic, which
is now an established risk factor for tuberculosis [16],
and 10% had renal failure or hepatic cirrhosis. Nineteen
percent of patients had experienced TB previously, which
is high and may reflect reactivation or re-infection.

Although HIV infection was infrequent in our population
(<5%), low median CD4 count of the cases may have
contributed to the development of GITB [17].
Coexistence of Crohn’s disecase and GITB (2.8%) was
reported which is important as inflammatory bowel dis-
ease is off considered in the differential diagnosis, and
these may easily be confounded by the examining physi-
cians [18].

TB may affect any part of the gastrointestinal tract. Its
clinical picture may imitate a wide range of other intestinal
disorders, both in an overt or covert manner [19]. Our present
study was consistent with previously published data
confirming that the terminal ileum/ileocecal region was the
most commonly affected area in GITB [13, 20]. This part of
intestinal system is a site of physiological stasis, which ex-
tends duration of contact between TB bacilli and the mucosa.
The rest of small intestines, colon, stomach, and perianal re-
gion were the other sites of GITB in descending order. An
interesting observation in the present study was the concurrent
finding of extra-intestinal TB involvement in 40% of cases,
with pulmonary TB being the most common but many other
sites also involved. Extra-intestinal TB involvement was not-
ed in earlier reports with a diversity of 15-40% in different
regions of the world [1, 4, 21, 22].

Colonoscopy and endoscopy can help health professionals
locate and investigate GITB [21]. In our current research,
38.5% of the patients underwent endoscopy and 71.1% expe-
rienced colonoscopy. During colonoscopy, terminal ileal
inflammation/edema and terminal ileal ulcers were diagnosed
in 40% patients followed by terminal ileal stenosis, colonic
ulcers, and colonic masses. These findings were similar to
previous reports [13, 19, 23] and confirm that such endoscopic
appearances may have diagnostic value for GITB although
biopsies are essential. Regarding radiological imaginary mo-
dalities, abdominal USG and CT were the most frequently
used diagnostic methods. Different rates of radiological fea-
tures of GITB were reported in previous papers with small
case series [1, 23, 24]. Approximately one-third of the cases
in this study presented with thickness and irregularity at ter-
minal ileum, ascites, enlarged para-aortic lymph nodules, and
spleen and liver enlargement indicating probable TB.
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Ultrasound scans appeared as useful as CT in terms of delin-
eating lesions for biopsy which may reflect the fact that TB
patients tend to be relatively cachectic.

Most patients were anemic but neither this nor leukocyte
count which was raised as often as it was suppressed, were
helpful in diagnosis. The majority of patients had evidence of
systemic inflammation with a raised ESR, CRP, and leukocy-
tosis. ADA was frequently elevated. IGRA tests were negative
in 14% patients, and similarly tuberculin skin tests were neg-
ative in 12% patients due to immunosuppression, despite the
presence of active TB disease. Intestinal biopsy was the major
diagnostic approach with subsequent microbiological tests.
Laboratory culture of infected biopsy material yielded the ma-
jority of diagnoses although both stool and ascitic fluid cul-
tures were useful. Two-thirds of the histopathological analyses
in this study showed caseous necrosis, which is strongly in-
dicative of TB [25]. However, detection of granuloma forma-
tion alone is not ideal and requires microbiological confirma-
tion of diagnosis since granulomas are found in other intesti-
nal disorders like inflammatory bowel diseases [26].

Exact diagnosis of GITB cases is generally delayed since
clinical presentation is usually insidious, and radiological im-
aging and laboratory test results may be inconclusive. In ad-
dition, the diverse physicians and surgeons to whom these
patients present, may not consider the diagnosis of GITB at
an early stage. In this current study, the time elapsing from the
onset of symptoms to hospital admission and the start of treat-
ment varied greatly indicating the subtle behavior of the dis-
ease; we observed a mean of 70 days delay from symptoms to
start of the treatment. Unfortunately, one patient in this study
died before receiving anti-TB medications.

The major limitation of this current research is its retrospec-
tive design but in practice, it is very hard to gather such data
from so many centers over such a long period prospectively.
In part for this reason, it is also not possible to get a definitive
estimate of the frequency of GITB in the population from our
study. In addition, since this study covers a 19-year period and
includes various centers, antibiotic susceptibility testing was
done in a small group of cases. Thus, we could not provide
data for multidrug resistance tuberculosis cases.

In conclusion, GITB generally presents in either sex most
often during middle age, and frequently in patients who are
either overtly immune-suppressed or who have conditions
such as diabetes mellitus or chronic renal failure which impair
immune system function. GITB cases often presents with non-
specific symptoms and signs which are easily confused with
malignancies and inflammatory bowel diseases [27, 28].
Thus, diagnosis is initially dependent on a high index of sus-
picion. Misdiagnosed and delayed presentations of patients
are of major concern, and may result in unnecessary medical
or surgical interventions and in mortality. In order to make a
diagnosis, targeted endoscopic or percutaneous biopsies fol-
lowing use of ultrasound scans is probably the best approach
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which may avoid surgery in many patients. Relatively low
mortality (3.8%) in our cohort given standard anti-TB treat-
ment indicates the importance of accurate diagnosis and time-
ly treatment in GITB cases.
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