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Abstract

Tuberculosis (TB) once considered a disease of the developing world is infrequent in the developing world
too. Its worldwide prevalence with a huge impact on the healthcare system both in economic and health
terms has prompted the World Health Organization to make it a top priority infectious disease. Tuberculous
infection of the pulmonary system is the most common form of this disease, however, extrapulmonary TB is
being increasingly recognized and more often seen in immunocompromised situations. Gastrointestinal
TB is a leading extrapulmonary TB manifestation that can defy diagnosis. Overlap of symptoms with other
gastrointestinal diseases and limited accuracy of diagnostic tests demands more awareness of this disease.
Untreated gastrointestinal TB can cause significant morbidity leading to prolonged hospitalization and
surgery. Prompt diagnosis with early initiation of therapy can avoid this. This timely review discusses the
epidemiology, risk factors, pathogenesis, clinical presentation, current diagnostic tools and therapy.
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INTRODUCTION

Tuberculosis, an eighteenth century infectious disease is still
relevant in the twenty-first century, despite the emergence
of novel pathogens like coronavirus that is currently
gripping the whole world. Tuberculosis (IB) is significant
because it infects an estimated quarter of the world’s
population.! Though the incidence of TB is the highest
in the Asian and African continents, the developed nations
too are seeing a surge, mainly in latent TB (LTB) due to
immunocompromising diseases, biologic use and migration.
The global burden of TB prompted the United Nations to
forge a declaration by all member states to curb the disease by
2030." Estimated economic impact due to TB is immense;
for example, the annual cost in terms of TB-related deaths
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in a high burden country like India is approximated around
US $30 billion, and to reach its aim, the United Nations
needs an annual budget of US $13 billion.*’!

Pulmonary TB is the primary manifestation of tuberculous
infection and is the focus of the World Health Organization
(WHO) strategy to control this disease. However, extra
pulmonary TB is increasing recognized with abdominal
TB being one of the most common presentations as
explained here. Abdominal TB arbitrarily includes infection
of gastrointestinal tract, peritoneum, abdominal solid
organs, and abdominal lymph nodes. Of all the tuberculous
infections of the abdomen, gastrointestinal TB is the most
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common site of involvement. The clinical presentation of
gastrointestinal TB is variable to non-specific making it
challenging to diagnose. This leads to a delay in diagnosis
with consequential serious morbidity. Given its importance
and the need to recognize this old infective foe, we present
a timely review of the epidemiology, pathogenesis, clinical
features, diagnosis and therapy of gastrointestinal TB.

EPIDEMIOLOGY

Despite a steady decline in TB worldwide, around 10
million people were estimated to be ill with it in 2018 of
which more than a million died, making TB the tenth most
common cause of death.!"'TB is primarily an infection of
the lungs (referred to as pulmonary TB), however, it can
affect any organ of the body apart from lungs wherein it
is termed extrapulmonary TB (EXPTB). It was globally
estimated that 8 to 24% of TB cases were extrapulmonary,
making up an average of 15% of the total TB cases notified
to WHO.! This variation is reflected in the population
and region where the study was carried out. In India, the
country with the highest burden, 20% of TB cases were
EXPTB; of this, 34% were lymphatic TB, 25% pleural,
followed by abdominal at neatly 13%.1*" From another
high burden country, China, EXPTB constituted about
31% (6433/20,534) of all TB cases. Of this 31%, the
most common site was, unexpectedly, the skeletal system
(41%; 2643/ 6433), followed by pleura (26%; 1673/6433).
The abdominal site was not specifically looked at, and
the unclassified “othet” site formed 14% (873/6433)
of all EXPTB cases.l”! A study from Pakistan, which
carries the fifth largest burden of TB, showed that the
proportion of EXPTB was neatly 30% (15790/54092) of
all the notified TB cases; 21% (3313/15790) of EXPTB
cases were abdominal in origin, following pleural (29.6%;
4668/15790) and lymphatic (21.5%; 3581/15790) locations.
' In countries with medium-sized TB burden, EXPTB
constituted 13% (1222/8113) of all TB cases with
9% (105/1222) of these being abdominal TB, making it
the sixth most common site.®! A low TB incidence country
like the United States had 20% EXPTB (2412/11088)
of all TB cases, with the most common site being the
lymphatics (40%; 1012/2412), and abdomen being the
fourth most common site at 6% (140/2412).1”' Similarly,
in Europe, extrapulmonary location accounted for
17% of all TB cases, with abdomen (3%; 2780/95003)
being the sixth most common site!'” [Table 1]. In South
Africa, a sub-Saharan country that has high TB and
Human Immunodeficiency Virus (HIV) burden, nearly
43% (80/188) of all TB cases presented as EXPTB, and
of this, 28% (22/80) involved the abdomen, the third most
common site after pleura and lymphatics.'" In a coinfected

population of HIV and TB from a multicenter cohort,
EXPTB accounted for 28% (765/2695) of all TB cases,
with abdominal TB ranking third (11%; 85/765) among
the affected sites.['?

The incidence of TB in general is dropping across the
globe; however, the proportion of EXPTB is on the rise.
Europe has seen this rise from 16.4 to 22.4% within a
decade, and in the United States, the proportion has risen
from 15.7% in 1993 to 20.4% in 2018. In contrast, the rates
of abdominal TB have remained the same over the years
suggesting that it is following the trends of EXPTB.P!
A rising trend of EXPTB has been reported from a
high-incidence country like India, too."” This rising trend
may in part be due to an increasing awareness and better
diagnostic tools, and additionally may reflect an increase
in HIV infections over the years.

RISK FACTORS

Further detailed, studies imply that in general the risk
factors associated with EXPTB tend to be the same as
those for abdominal TB.'*'*' In a population-based study
in the USA that looked at the risk factors for EXPTB, both
EXPTB and abdominal TB were strongly associated with
female gender and end-stage renal disease.l'” Similarly,
from national TB surveillance data, it was shown that both
EXPTB and abdominal TB were more likely to be related to
young age, female gender, Asian ethnicity and Black race.l'”)
A multistate Malaysian study that collected data on EXPTB
from four different states reported similar risk factors for
both EXPTB and abdominal TB. Being female (11% vs
7%0), an age of <15 years (20% vs 3%, >65 years), being of
Indian origin (9.4% vs 8% Malaya), having diabetes (9.4%),
being a non-smoker (7% vs 5%), not consuming
alcohol (9% vs 6%), and being unemployed (9.7% vs 6.4%)
were more likely to have abdominal TB. In comparison,
lymphatic TB, the most common EXPTB site was
more frequently seen in males (28% vs 25%), middle
age group (40% vs 9%), in Malaya (34% vs 27%) and
employed (30% vs 24%) patients without any predilection
for smokers, alcoholics or diabetics.”! In Europe, having
origins from the Indian subcontinent (adjusted odds
ratio [aOR] = 6.36) or Africa (aOR = 4.64), extremes
of age (<15 and > 64 years) (aOR = 2.21) and female
gender (aOR = 2.02) were strongly associated with
both EXPTB and abdominal TB.""! A nationwide study
from Pakistan reported similar risk patterns, i.e., female
gender, age <15 years and coming from a specific region
(like a tribal area within Pakistan) for both EXPTB and
abdominal TB.
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Table 1: Various sites involved in extrapulmonary TB from different countries

Ref. No Country n Abdominal Lymphatics Pleural Bones Nervous system Other sites
4 India 2046 (13) (34) (25) 9) (10) 9)

6 China 6433 - 333 (5) 1673 (26) 2643 (41) 440 (7) 873 (14)

7 Pakistan 15790 3313 (21) 3581 (23) 4668 (30) 1483 (9) 725 (5) 2020 (13)
8 Malaysia 1222 105 (9) 324 (27) 227 (19) 116 (9) 122 (10) 328 (27)
9 United States 2412 140 (6) 1012 (40) 393 (16) 270 (11) 138 (6) 448 (18)
10 Europe 95003 2780 (3) 28019 (29) 38029 (40) 8219 (9) 3180 (3) 14779 (16)

(%) = numbers in parenthesis are percentages; Ref. no=reference number; n=total number of extrapulmonary TB cases

One of the important forms of TB to consider in risk
factors is LTB. Around 30% of the world’s population
is estimated to be infected with LTB of which 10-15%
may reactivate to active TB." L'TB is more of a concern
in low-incidence areas of TB such as the United States,
where 80% of active TB cases are due to reactivation of
LTB." Reactivation of LTB tends to present more in the
EXPTB sites, including abdominal TB. England saw a 50%
increase in EXPTB with 80% tise in abdominal TB over a
5-year period that was mainly attributed to the reactivation
of TB.” Hence, factors that increase reactivation of LTB
directly influence the risk of abdominal TB. Two such
important risk factors are solid organ transplantation and
use of anti-tumor necrosis factor (TNF) alpha medications.

Immunosuppression

Solid organ transplants (SOT) with immunosuppressants
increase the risk of TB by twenty-fold, and the proportion
developing EXPTB ranges between 37 and 67%. This
occurs with a corresponding increase in abdominal TB that
is much higher than that of the background population.?'!
In a meta-analysis of TB in liver-transplanted patients,
abdominal TB was the most common site accounting for
35% of all EXPTB cases; similarly, in a multicenter study
on TB in renal transplant recipients, abdominal TB was the
leading location, comptising 30% of all EXPTB sites.**)
LTB plays an important role in SOT patients. Untreated
LTB increases the risk of TB with 8.2% developing TB and
none in those treated with a course of isoniazid.” TB in
SOT manifests as two peaks following the transplant. The
early peak occurs within the first 2 years and may be related
to reactivation of LTB and the late peak after 5 years which
is more representative of a new infection.”” Most TB cases
are diagnosed in the early peak (up to 56%), suggesting
LTB as the main driver for TB in SOT.” However, only
around one-third of transplant patients get screened for
LTB and with an effective therapy to prevent TB infection,
the guidelines recommend active screening for LTB and
treatment of positive cases with 9 months of isoniazid."

Another risk factor is the use of anti-tumour nectrotic
factor (TNF) alpha medications. TNF alpha is an important
armament in the body’s immune response to TB infection;
decreased activity increases the susceptibility to infection,

and hence, use of anti-TNF alpha medications is recognized
to reactivate LTB. For this reason, screening for TB prior
to starting this medication is a standard recommendation.
From surveillance data of the food and drug administration
of United States Food and Drug Administration (FDA),
the incidence of TB in patients on anti-TNF alpha was
fourfold higher than the background rate, and EXPTB
accounted for 56% (39/70) of these TB cases. Abdominal
TB was the third most common form of EXPTB, a higher
than usual proportion, implying an increased association
with anti-TNF alpha use.” This was further confirmed in
a French registry study that reported a similar proportion
of 61% (42/69) of EXPTB with abdominal TB being the
*I ' Though no formal studies on the
risk of TB in developing countries are available, given the
high burden of TB in these regions, the risk associated with
anti-TNF usage is estimated to be substantially higher, and
thus, EXPTB and abdominal TB are estimated to have a

(27

third most common.!

higher incidence, too.

Co-infection with HIV

There are more than a quarter of a million deaths due to
TB in HIV-positive patients worldwide, with 0.8 million
cases of TB linked to HIV infection.l! HIV-positive
patients carry a very high risk of developing TB, estimated
to be around twenty-six-fold higher than average, and
this risk increases with falling CD4 T cell count. EXPTB,
including abdominal TB, is more common in HIV-infected
TB patients with low CD4 count.” Systemic reviews and
meta-analysis have suggested that HIV is more commonly
seen in EXPTB than pulmonary TB, more so in patients
with a CD4 count of <100, however, most of the studies
wete cross-sectional in nature.”*

PATHOGENESIS

The mechanism behind EXPTB development is not
fully understood. Vatious factors involved in the manner
of pathogen interaction with the host may play a role,
however, the dynamics of this is not well-understood.
It is now increasingly recognized that the prime route
of transmission of TB is through inhalation that causes
pulmonary infection, followed by the infection of the other
organs by spread from this primary focus [Figure 1]. This
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Figure 1: Spread of pulmonary TB to abdomen

happens predominantly through the lymphatic systems and
the bloodstream. The initial breach from the pulmonary
epithelium to get to the extrapulmonary sites is proposed
to occur by one of these four mechanisms (1) by the help
of macrophages, (2) direct infection of the epithelial
cells, (3) through microfold cells (M cells), a kind of
specialized epithelial cells or (4) by assistance of dentritic
cells.”!! Genetic lineage of TB may determine the EXPTB
site and its clinical presentation with Indian lineage closely
associated with EXPTB.P? Specific lineages of TB may
have predilection to cause EXPTB due to their ability to

replicate more and invade the macrophages.™!

Table 2: Abdominal TB proportion of different sites

Another route of infection postulated is through ingestion
of infected sputum from the lungs [Figure 1]; the ingested
mycobacterium gains entry into the gut through the
intestinal mucosa with the help of M and dendritic cells
as explained previously. Macrophages, mainly present in
the lymphoid tissue in the intestinal mucosa, ingest these
mycobacteria and play an important role in the immune
response. Contagious spread from an adjacent organ is a
possible mechanism that is not entirely explicit.

CLINICAL FEATURES

Abdominal TB encompasses gastrointestinal, petitoneal,
lymph nodal and solid organ involvement; its presentation
is usually chronic or acute-on-chronic with non-specific
symptoms. The duration of illness before diagnosis varies
between weeks and months, some reporting up to 4 years, with
an average of around 8 weeks. The symptoms are insidious
in onset, and include, starting with the most common, fever,
weight loss, night sweats and anorexia. The most frequent
symptoms localized to the abdomen, in descending order of
reporting, are abdominal pain, abdominal distension, nausea/
vomiting, diarrhea and blood in stool. Signs often seen include
abdominal tenderness, ascites, abdominal mass, jaundice,
hepatomegaly and lymphadenopathy.?**"

The most common site of abdominal TB involvement is
the gastrointestinal tract, making 43-65% of all abdominal
TB cases, followed by peritoneum (20-47%), lymph
nodes (4-42%), and then finally solid organs like liver, gall
bladder, spleen and pancreas in 1-23% of the cases. Up to
33% of the cases have multiple sites and between 15 and
54% have coexistent pulmonary TB [Table 2].5**"

Gastrointestinal tuberculosis
This involves the TB of the upper, middle and the lower
gastrointestinal tract (GIT) from the esophagus to the anus.

Ref. No n Gastrointestinal Peritoneal Lymph nodal Solid organs Mixed Coexist PTB
33 139 69 (50) 28 (20) 7 (5) 23 (17) 12 (9)

34 256 127 (50) 106 (41) 10 (4) 7 (3) 58 (23)
35 86 38 (44) 41 (47) 7 (8) 28 (33) 22 (26)
36 17 11 (65) 5(29) 1(6)

37 59 26 (52) 16 (32) 8 (16) (54)
38 24 10 (41) 14 (58) 3(12) 10 (41)
39 58 25 (43) 27 (47) 18 (31) 2(8) 10 (17)

40 57 33(58) 13 (23) 24 (42) 11 (20) 27 (47)
41 93 51(51) 33(33) 41 (41) 27 (29)
42 31 15 (48) 11 (35) 5(17) 11 (35)
43 46 7 (15)
44 40 (60) (40)

45 65 23 (35) 2(3) 22 (33) 20 (31)
46 209 103 (49) 87 (42) 9 (4) 10 (5) 134 (64)
Total 1180 43-65% 20-47% 4-58% 1-20% 9-33% 3-64%

() = numbers in parenthesis are percentages; Ref. no=reference number; n=total number of abdominal TB cases; Solid organs include liver, spleen
and/or pancreas; PTB=pulmonary tuberculosis
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Table 3: Gastrointestinal TB proportion of different infected sites

Ref. No n lleocecal Large bowel Esophagus Stomach Duodenum Small bowel
33 69 46 (67) 12 (17) 3(4) 3(4)

34 212 122 (58) 6 (3)

35 38 14 (37) 6 (16) 2 (5) 2 (5) 4 (36)
36 1 5 (45) 2 (18)

37 26 20 (40) 6 (12)

38 8 3(38) 3(38) 1(1)

39 25 14 (56) 5(20) (8) 1(4) 1(4) 2 (8)
40 33 2 (6) 28 (85)
41 51 16 (31) 36 (71)

49 85 56 (66)

50 81 46 (84)

51 61 26 (44) 16 (26) 21 (34)
52 104 29 (28) 6 (6)

Total 719 44%-84% 3%-71% 4%-8% 4%-6% 1%-6% 8%-85%

Ref. no=reference number; () = numbers in parenthesis are percentages; n=total number of gastrointestinal TB cases

Pathogenesis of gastrointestinal tuberculosis

Gastrointestinal tuberculosis (GITB) infection follows
the same pattern described previously for abdominal
TB, which includes hematogenous, lymphatic, direct and
ingestion route of spread. In addition, ingestion of milk or
food infected with bovine mycobacterium was previously
a well-recognized route, however, the pasteurization of
milk and prevention of bovine mycobacterial infection in
livestock has made this rare. Whether GITB occurs as a
primary infection, or as a secondary spread from pulmonary
focus, is not well-defined; coexisting pulmonary TB and
GITB is reported in 13-67% of the cases, with some
arguing that this probably is an underestimate, due to
unrecognized ot asymptomatic primary focus.[**>*

Once the mycobacterium invades into the submucosa
through the mucosa of the intestine, it initiates a
granulomatous inflammatory response including vasculitis
with thickening of the submucosa and serosa; this leads to
ulceration that can perforate or heal by fibrosis. Pathological
intestinal TB can manifest as ulcerative, hypertrophic,
ulcero-hypertrophic or in fibrotic forms. Complications

occur as a result of these different forms of enteritis and
present as strictures causing obstruction or perforations,
including fistulas [Figure 2]. Rarely, hemorrhagic enteritis
can occur. >

Clinical presentation of gastrointestinal tuberculosis

TB can involve any site of the GIT from the esophagus
to the anus, including the perianal region. However, it
has a predilection for the ileocecal region, which is the
most commonly infected site accounting for 44-84% of
all GITB cases.P**>*")l The physiology and anatomic
pathology of a constricted ileocecal region, which leads
to long contact time, increased absorption and abundant
lymphatic tissue, explains the predisposition."*! The
other common sites of involvement include caecum,
ileum, ascending colon, transverse colon, descending
colon, jejunum and rectum.P*#>%>% It rarely infects the
upper GIT (esophagus, stomach, duodenum) and anus
[Table 3].+36:3941.52.5

Gastrointestinal TB of the twenty-first century is a disease
of the young, with a mean age ranging between 32 and

mucosa

C 1 | I—

ranuloma ——» -*— ‘*’
submucosa OO O 0 % N liti ‘ ‘
vasculitis —»
& O O Hypertrophied
| | ——
S /m is | mucosa and serosa
[ —— | —

Eer oration

Fistula
Abscess collection
peritonitis

Figure 2: Mycobacterium invades the submucosa leading to formation of granulomas, vasculitis and hypertrophy, which in turn cause ulcers,

perforation, fistulas and abscess formation

Saudi Journal of Gastroenterology | Volume 27 | Issue 5 | September-October 2021 265



Al-Zanbagi and Shariff: Gastrointestinal tuberculosis

40 years, and with a tendency to affect males (ranging
from 48% to 66% ).P"** Patients present late, over weeks
and months, and in some instances as late as 8 years.P!l In
a multinational study of 104 GITB patients, the median
time to initiation of anti-TB treatment was 70 days (range
10 days to 30 months).’! History of prior TB or a history
of family member with TB is discernable in only 5% (4/85)
to 19% (20/104) of all cases.”™ Symptoms can be broadly
classified into systemic and localized; the localized symptoms
vary depending on the site involved and the pathological
type of GITB. Systemic or constitutional symptoms ate
common to all sites involved and consist typically of
fever, weight loss and night sweats.""** Fever is of low
grade usually between 37.5 and 38.5°C and is commonly
reported in studies from high-burden TB countries in up
to 73% (50/69) of patients.”"" Nevertheless, a study from
England recorded fever in only 19% (12/61) of its cases.”
In addition, 50% (52/104) to 80% (65/81) have weight loss,
with associated malnourishment in about half of them
with a BMI <18.°*) Abdominal pain is the most common
localized symptom with more than 74% (45/61) reporting
it. The pain is chronic, generalized or restricted to umbilical
or right lower quadrant; occasionally, pain is acute in cases
of intestinal obstruction and peritonitis.”**!! Nausea and
vomiting is present in 31% (19/61) to 44% (46/104)
of the patients.’>% Change in bowel habits could be
in the form of diarrhea or constipation, or alternating
bowel habits, with diarrhea being described as bowel
movements of three or five times a day with soft or watery

Fever

Night Sweats
Weight Loss

Anorexia

Ascites
Intestinal fistula
Perforation
2 Intra abdominal ab
=/
5.
< Intestinal Obstruction
~—
Gl Bleed

Figure 3: Constitutional and local symptoms/signs due to GITB

Nausea/Vomiting

Abdominal Pain

Diarrhea
Blood in Stools

Abdominal
distention/tenderness

Abdominal mass
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stools.”"! Blood in stools is infrequent, and seen in less than

15% (10/69) [Figure 3].155

On examination, abdominal distention and tenderness are
present in more than 50% of the cases.F" A palpable
abdominal mass is less often felt than previously thought
and is reported in only 6% (5/81) to 19% (20/104) of
the patients.P*** Whether the presence of ascites in
10% (7/69) to 35% (28/81) of the cases is a reflection of
associated TB of other vicinal organs or primarily due to
GITB is unclear.?™">*% In a study from a high-burden
disease center, one-third of the patients presented with
acute abdomen and signs of peritonitis.’”) When the
adjoining viscera are concurrently involved with TB,
lymphadenopathy and abdominal organomegaly may be
present infrequently [Figure 3],F"*% and perianal disease
in the form of perianal fistula or abscess is rare.*>
GITB can lead to serious complications like intestinal
obstruction, perforation, intestinal fistula, intra-abdominal
collection and GI bleeding. Intestinal obstruction is the
most common complication, more often reported from
high TB burden countries and from surgical literature,
prevalent in up to 50% (127/256) to 75% of GITB
cases.¥*5% Comparatively, in low TB incidence countties,
2% (2/86) to 10% (6/61) of GITB present with intestinal
obstruction as a complication.’**>? Intestinal strictures
and adhesions were identified as the main reasons for
intestinal obstruction. Similarly, intestinal perforation
complicates GITB in neatly 15% (32/212) to 32% (36/110)
of cases in developing countries compared to 13% (8/61)
of cases in developed ones. 545203234

Specific site gastrointestinal tuberculosis

Esophagenl tuberculosis

Esophageal TB (OTB) is uncommon and present mainly
with dysphagia [Figure 4].5%*! It is predominantly
secondary to spread from contagious intrathoracic viscera,
though primary OTB with isolated esophageal lesions has
been described.**"% The lesions are seen predominantly
to involve the middle third of the esophagus in the form of
60611; rarely, the lesions may be proliferative appearing
as malignancy or submucosal growth.***! Complications
in the form of abscesses, stricture, perforation, bleeding
and fistulas to adjacent structures like trachea, bronchi,

mediastinum and aorta may be the presenting features of
OTB.#8.57-62

ulcers!

Guastroduodenal tuberculosis

Gastroduodenal TB (GDTB), similarly to OTB, is not
commonly seen and accounts for around 1-6% of all
GITB cases |Figure 4]. In a series of 52 GDTB patients,
almost all presented with gastric outlet symptom in the
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TB-4% to 8% of GITB

Oesophageal TB symptoms — [¢]
dysphagia,
odynophagia,

chest pain,
cough due to fistula to respiratory tract

— Stomach — 4% of GDTB
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epigastric pain (57%),

Gl bleeding (39%), Rt
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— Caecum - 39% to 55% of GITB
Rectum - 4% to 11% of GITB
Anus - 1% to 5% of GITB

Figure 4: Different sites involved in GITB with associated symptoms

form of vomiting, exclusively due to stricturing lesions
in the gastroduodenal tract.”” The most common form
of presentation was by stricturing, mostly duodenal
(52%; 12/23), followed by pylotic (9%; 2/23). The other
findings were gastric ulcers (13%; 3/23), duodenal ulcers (4%;
1/23) and petiampullary ulcers (9%; 2/23).1 GDTB may
present as submucosal gastric tumors with non-specific
abdominal pain and distention, but ratrely as fistulas to
surrounding viscera and peritonitis due to perforation.l>¢!

Small bowel tuberculosis

Also referred to as tuberculous enteritis, small bowel
tuberculosis (SBTB) has a predilection to the ileocecal
region as explained previously and other sites with mainly
obstructive symptomsi*+?¢%41:42305 [Figure 4]. Presentation
of SBTB is rarely described in exclusivity as most studies
include small bowel with other parts of GITB.

The main precipitating factors found during surgery
have been adhesions in 59% (129/212), strictures in
37% (78/212) as well as mass lesions in 7% (14/212).51 'The
pathological morphology, giving rise to the symptoms are
predominantly ulcerative in 22% (4/18) to 66% (73/110)
of cases, followed by proliferative in 20% (11/55) to
51% (57/110), and less often due to a combination of
ulceroproliferative lesions in around 27% (15/55).%+>

Colonic tubevculosis

The reports of large bowel involvement is variable, ranging
from as low as 3% of cases up to 71% of all GITB
cases [Figure 4].P6:41:4230-53)

Symptoms of presentation are similar to GITB and
SBTB, as most of these infections often coexist. Intestinal
obstruction, perforation, fistulae and bleeding are generally
the presenting complaints.””7! Anal TB is rate and the

main symptoms are pain and discharge, though bleeding
and feeling of mass may be other less reported symptoms.
A common finding is anal fistula, followed by ulcers,
inflammation and mass lesion. More than two-thirds
have coexisting pulmonary TB and nearly one-third have
associated colonic inflammation.74

DIAGNOSIS

Due to its protean manifestations and non-specific symptoms,
diagnosing GITB is a challenge. A singular test may
rarely be sufficient in obtaining the diagnosis. Apart from
biochemistry, a combination of microbiological, radiological
and endoscopic investigations may clinch the diagnosis.

Biochemistry

Generally, a high erythrocyte sedimentation rate (ESR)
should raise suspicion as it is present in 69% (72/104) to
87% of GITB cases.”* Anemia is also common, seen
in 22% (19/85) to 90% (94/104), and is usually mild to
moderate.F" Other abnormalities are hypoalbuminea
reported in around 44% of GITB patients, and leukocytosis
in about 16-26%.5%" A purified protein derivative
skin test may be positive in 52% (42/81) to 88% and a
interferon-gamma release assay like T-spot test can be positive
in 86% (70/81) of GITB patients. While these tests aid in
diagnosis, a negative result does not exclude GITB.P*"

Ascites, when present, is a valuable source for diagnosis.
Ascitic fluid is described as straw colored with white
cell counts of 500-1,500 per cubic mm that are mainly
lymphocytes.?”>" In a seties of GITB, the differential count
was 60% lymphocytes, 25% neutrophils and 15% monocytes.
1'The protein in the fluid is typically elevated with levels >2.5
g/dLand a serum-ascites albumin gradient of <11 g/L.F*77

Adenosine deaminase (ADA) is a biomarker increasingly
used as an aid in the diagnosis of abdominal TB.
A systemic review of over 1,305 patients showed that
an ADA level >30 U/L had a sensitivity of 94%.% Two
meta-analyses were done looking at the ADA diagnostic
accuracy: One included four studies using levels between
36 and 40 TU/L with a sensitivity and specificity of 100
and 97%, respectively, and suggested a level of =39 1U/L
to be most diagnostic,”” and a later meta-analysis including
17 studies estimated the sensitivity and specificity of 93
and 94%, respectively, however the range of ADA cut-off
was between 21 and 40 TU/L.I®

Radiology
Radiological imaging is a cornerstone in GITB diagnosis.
Small bowel follow-through or barium enema are now
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rarely used due to far better imaging by computerized
tomography (CT) and less radiation. The classical signs
described on such contrast studies like “Fleischner sign™:
wide open ileocecal valve, “conical caecum”: pulled up view
of caecum; “purse string sign”: short stricture ileocecal
valve with proximal ileal dilatation are seldom seen. The
use of ultrasound scan to look for specific features of
abdominal TB did not fare well as a diagnostic tool. In a
Cochrane review of 11 studies, the overall sensitivity and
specificity was 63 and 68%, respectively.*!

CT imaging is the preferred modality, with the ability to
detect extra and intramural changes and complications
like obstruction and perforation. Involvement of the
peritoneum can be identified by its thickening on CT,
that is described either as being smooth or nodular with a
smooth smudge pattern being more common.®* Ascites
can be seen either loculated or free with fibrin strands
and has high attenuation.’"*! Lymph node involvement
commonly appears as enlarged necrotic with enhancement
of periphery and is either discrete or matted, calcification
is uncommon. Mesenteric, periportal and peripancreatic
are the most frequently involved sites.®*! Intestinal TB
characteristically appears as homogeneous bowel wall
thickening that is usually circumferential. Other features
include segmental strictures that could be isolated or
multple."* Uncommonly, heterogeneous mass may be
noted, caused by the thickening of ileocecal valve, terminal
ileum, part of caecum and lymph nodes." In addition, CT
scan can identify complications like intestinal obstruction,
perforations, fistulae and abscess collection. On review of
different studies that used CT as a diagnostic modality, the
frequency of the above-mentioned features varied. Ascites
was detected in 33% (26/104) to 79% (87/110) of the cases,
abdominal lymph nodes in 14% (3/31) to 54% (25/65),
bowel wall thickening in 25% (28/110) to 71% (49/69)
and intra-abdominal collection was seen less frequently in
4% (3/104) to 18% (11/61).11:43:4446475255581 Apart from
imaging, CT can be used to take tissue specimens for
histopathological and microbiological analysis.

MRI s rarely used as a diagnostic tool. Although, it has been
used as a supportive tool to further define abnormalities
on CT like fistulae, and characterize lymph nodes to
differentiate from other causes like lymphoma.*>#4

Endoscopy

Endoscopy pays an important part in diagnosis by
complementing other modalities. In some instances, it may
be the initial tool for diagnosis, depending on the type of
symptoms and presentation. Apart from detecting typical
endoscopic lesions, the additional benefit of endoscopy is

the ability to obtain specimens both for histopathological
and microbiological analysis.

Lesions seen on endoscopy, both in upper and lower GIT,
include inflammation in the form of erythema or erosions,
ulcers, nodules, pseudopolyps, strictures and rarely fistulae
or mass-like lesions. On colonoscopy, ulceration is a
common finding seen in up to 78% of the cases.”>”! The
ulcers can be of varying sizes and orientation. Typical
ulcers are transverse or ring-shaped found in between
27% (13/49) and 73% (71/98) of the cases, while other
forms of ulcers seen are aphthous ones in 10% (4/40)
to 21% (21/98), and less often longitudinal ulcers seen
in 2% (1//4) to 8% (4/53) of cases.P*>91 Another
common feature is a deformed, widely open, ileocecal value
noted in 26% (10/39) to 66% (36/55) of cases.P*>1>851]
The colonic mucosa can be nodular in 22% (15/69) to
56% (24/43) and pseudopolyps can be seen in 16% (4/43)
to 78% due to chronic inflammation.P%1358591 Strictures,
cobblestone appearance and skip lesions are less frequently
seen.

Similarly, as mentioned previously, the most predominant
findings on upper endoscopy are strictures, followed by
ulcers, erythema and less often mass-like lesions that are
either submucosal or mucosal, and fistulae.

Diagnostic laparoscopy

Use of laparoscopy in patients with peritoneal disease has
shown to be confirmatory in the diagnosis of abdominal
TB. Typical findings on laparoscopy including thickened
peritoneum with erythema, whitish nodules and adhesions
is accurate enough to diagnose abdominal TB with a
sensitivity and specificity ranging between 84 and 100% and
96 and 100%, respectively.’? Along with the histology of
biopsy specimens from the peritoneum, this approached
a diagnostic sensitivity and specificity of 93 and 98%,
respectively.”"!

Histopathology

Histopathological analysis of the biopsy specimens usually
reveals chronic inflammation associated with granulomas.
In the GIT, inflammation is non-specific with features of
chronicity and alteration of architecture like crypt distortion
and cryptitis.”” Granulomas are found in around 62% (33/53)
to 71% (49/69) of specimens analyzed and are typically
well-defined, large, mean number per section of 2.5-4.8 with
central caseation.P*#>¥68909% Characteristic granulomas with
central necrosis, when found on biopsy specimens taken at
laparoscopy, give an estimated sensitivity and specificity of
71-100% and 100%, respectively.” The presence of distinctive
granulomas in the intestinal biopsy can help establish the
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Figure 5: Diagnostic accuracy of histopathology for GITB

diagnosis of GITB with a sensitivity, specificity, positive
predictive value and negative predictive value of 28-58%,
69-100%, 64-100% and 41-65%, respectively [Figure 5.5+

Microbiology

Microbiological analysis of ascitic fluid or biopsy specimen
can be carried out for acid-fast bacilli on smear, polymerase
chain reaction (PCR) and mycobacterial culture. The yield
on ascitic fluid of stain for acid-fast bacilli and cultures is
low, with reported sensitivities of 3 and 35%, respectively.
U6l Similatly, the smeat positivity for laparoscopic biopsy
specimens was 3-25%, and for culture was 38-92%.
#4760 Smears on intestinal biopsy are positive for acid-
fast bacilli (AFB) in around 20-45% and the cultures
are positive in 14-80%.5%° The sensitivity, specificity,
positive predictive value (PPV) and negative predictive
value (NPV) for detection of AFB on biopsy smear are
6-31%, 100%, 100% and 57%, respectively [Figure 6].
P10 Similarly, the sensitivity, specificity, PPV and NPV
of AFB culture on biopsy are 9-35%, 100%, 100% and
38-63%, respectively [Figure 7].5>**1 PCR on intestinal
biopsy shows a high rate of positivity between 50 and 95%.
(033351 The sensitivity, specificity, PPV and NPV of PCR
on biopsy are 50-71%, 79-100%, 86-100% and 60-68%,
respectively.?>” Meta-analysis of 10 studies estimated the
sensitivity and specificity of PCR for GITB on biopsy to
be 42 and 97%, respectively [Figure 7]. Concluding that a
positive test is very helpful, however, a negative test is a
poor discriminator for excluding GITB.'""Y Nevertheless,
use of multiple targets in multiple PCR tests improved the
sensitivity, specificity, PPV and NPV to 78- 88%, 98-100%,
97-100% and 77-98%, respectively [Figure 7].°+%%1% The
use of other gene amplification techniques like nucleic
acid amplification test called GenXpert-MTB/RIF has
been used as an alternative to PCR for rapid diagnosis.
The reported sensitivities and specificity ranges between 8
and 96%, and 2 and 100%, respectively [Figure 7].17:10%:104

DIFFERENTIAL DIAGNOSIS

Given that abdominal TB manifests in different ways

100
100

100
100

T e
N=39 | !

100

R e e |
e ) <5

100

100

Lowbridge etal
100

N=55

ONPVS PPV WSpecificty N Senstiviy %

Figure 6: Diagnostic accuracy of AFB on biopsy smear

and presents with non-specific symptoms, it can mimic
other diseases and needs to be differentiated from
intra-abdominal malignancies including lymphoma and
other granulomatous inflammatory and infective diseases.

Peritoneal carcinomatosis including ovarian cancer can
present with abdominal mass, ascites, and peritoneal
involvement similar to abdominal TB.'"">'"I These diseases
can be difficult to differentiate just on tumor markers
like cancer antigen (CA)-125, which is elevated in both
diseases and on radiological imaging. Some authors have
proposed a composite CA-125 and carcinoembryonic
antigen (CEA) score to confirm diagnosis of ovarian
cancer.""”” In addition, diligent analysis of ascitic fluid for
cytology, and histopathology and culture of appropriate
biopsy specimens usually makes the distinction. If it is
difficult to obtain biopsy by radiological imaging, frozen
section analysis at the time of surgery may clinch the
diagnosis and help prevent major resection.'” GITB
can present as a malignant looking mass at endoscopy or
imaging, and once again, histopathology and culture of
biopsy specimens are key to the diagnosis. Due to similar
presentations, distinguishing abdominal TB from primary
intestinal lymphoma or abdominal lymph node lymphoma
may prove difficult.'”!"! Contrast-enhanced CT or
MRI with specific enhancement pattern and anatomical
distribution of lymph nodes with histopathology helps to
reach the right diagnosis.[*'"

Crohn’s disease needs specific mention due to its rising
incidence worldwide and the need for immunosuppressive
therapy that can activate LTB. A great deal of literature
has been devoted to make a definite distinction between
these diseases, however, there are no pathognomonic
features that clearly set them apart. Numerous clinical
features like patient demographics, clinical presentation,
serology, microbiology and radiology have been evaluated
to provide more conclusive distinctions.?”’ Several
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parameters that incorporate various above features have
been used to generate different models to predict the right
diagnosis with sensitivities reaching 90% and specificities
of 100%.P:1"E12 However, these models are impractical
and cumbersome to utilize in daily clinical practice and
remain more as research tools. Acid-fast bacilli on smear,
positive culture for mycobacteria, histopathology showing
definitive granuloma with central caseation and radiology
elucidating lymph node with necrosis are the most reliable
parameters favoring TB.

Other rare conditions like granulomatous chronic
infections including histoplasmosis and cryptococcus and
chronic inflammations with granulomas without central
caseation like sarcoidosis need to be considered in the
differential diagnosis.

Nonetheless, despite concerted efforts, a confirmed
diagnosis of abdominal TB may not be always achievable.
In situations where the clinical suspicion remains highly
in favor of TB, an empirical course of anti-tubercular
treatment is a valid diagnostic and therapeutic option, and
remains an established tool in clinical practice.

TREATMENT

The mainstay of a therapeutic approach is medical and
is similar to the treatment of pulmonary TB. In addition,
surgery may be indicated in patients who do not respond
to medical therapy or in cases of complications like
obstruction, perforation, abscess collection or fistulae.
International guidelines recommend 6-month therapy with
standard regimens as for pulmonary TB.""*!'"Y Despite such
recommendations, 9-month therapy is used at times with
a view that the therapeutic benefit is difficult to document
and to ensure complete eradication of the bacilli. However,
a Cochrane systemic review of three randomized controlled
trails concluded that 6-month therapy is sufficient to
achieve response and any further prolongation did not
provide additional benefit.!"!

270

Response to therapy is usually difficult to assess objectively.
Symptomatic improvement either in the form of global
or generalized well-being, resolution of fever and/
or biomarkers like ESR and C-reactive protein (CRP)
are considered as surrogates for therapeutic efficacy.
The amelioration of symptoms due to anti-tuberculous
treatment (ATT) is usually seen within weeks and majority
show full recovery by 2 months. In serial evaluation,
45% (71/157) showed improvement of global symptoms
at 1 month, 66% (104/157) at 2, 94% (147/157) at 3 and
99% (155/157) at 6 months."" Similatly, 52% (52/101)
normalized CRP at 2 months following therapy and
more than 93% (94/101) at 6 months post therapy.''” In
addition, resolution of ascites and endoscopic lesions are
an objective assessment for response to therapy. Complete
mucosal healing of tuberculous lesions on colonoscopy can
be seen as early as 2 months, following initiation of ATT
in 81% and in 100% (125/125) by 6 months.!""*!"® Patients
who do not show response by the end of 6 months tend
to have a complicated course that may require surgery or
an alternative diagnosis.!"'®!"®!

One of the factors leading to poor response to ATT is
the presence of intestinal strictures. These strictures show
a response varying from 24% (25/106) to 53% (16/30)
depending on the location and type of stenosis. Colonic
strictures, length >3 cm , and presence of multiple strictures
were less likely to respond than other strictures.[''!2)

Endoscopic dilatation is possible for both small bowel
and colonic strictures and is shown to be effective in
the majority of these cases, however, the strictures that

1211231 T jkewise,

were dilated were mostly short and single.!
tubercular strictures in the upper GIT respond poorly
to ATT with a mere 19% response rate. Furthermore,
endoscopic dilatation was feasible and in combination with

ATT found to be efficacious./®’

However, a small proportion of patients may need surgery
despite ATT and endoscopic therapy. In a retrospective
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Table 4: Drug resistance in GITB from different studies

Reference n Pan- Single-drug  Multi-drug
susceptible susceptible resistance
Samant H et al. 12 6 (50%) 3 (25%) 3 (25%)
Ye BD et al. 74 59 (80%) 13 (18%) 2 (3%)
Lin PY et al. 26 - - 4 (15%)
Sonambekar Aetal. 43 33 (77%) 4 (9%) 6 (14%)
Udgirkar S et al. 74 20 (27%) 3 (4%) 8 (10%)

study from a tertiary center, the main reason for surgery
in GI'TB was obstruction comptising 66% (23/35) of all
cases, with the leading cause being intestinal strictures. This
was followed by petforation in 29% (10/35) and bleeding
in 6% (2/35). The principle form of surgery carried out
was ileocecal resection, right hemicolectomy and small
bowel resection.*! In other studies 86% (182/212) to
91% (10/11) of the surgeries in abdominal TB were done
in an emergency and only 9% (1/11) to 14% (30/212) were
elective.’>® The reasons for surgery included adhesions in
27% (6/22) to 59% (124/212), strictures 31% (11/35) to
51% (11/22), petforation 18% (38/212) to 72% (26/35),
petitonitis 23% (8/35) to 36% (76/212), ileocecal mass
7% (14/212) to 14% (3/22), and failed ATT in 9% (1/11)
to 14% (30/212).P53%4547 The types of sutrgery included
adhesiolysis in 27% to 56% (124/212), followed by
segmental resection in 26% (56/212), right hemicolectomy
7% (14/212) to 18%, and rarely stricteroplasty in 1%
(1/212)'[3&45,48,50]

The role of steroids in GITB is not well-defined. It is used
for its anti-inflammatory properties with moderate benefit.
A recent systemic review and meta-analysis of three studies
does confirm this limited efficacy restricted to petitoneal TB.!'*)
Nonetheless, international guidelines do not recommend it.

Multiple-drug resistant TB (MDR-TB) is on the rise globally
with a 16% increase in 2018 compared to the previous
year (WHO TB report). However, only around 51% of TB
cases are tested for drug susceptibility. The prevalence of
MDR-TB in GITB is not very well-studied because the culture
sensitivity is low and testing for drug resistance is not routinely
done. The few studies that examined this had a modest study
sample size and reported a prevalence of single-drug and
multi-drug resistance ranging from 4 to 25% and 3 to 25%,
respectively! " [Table 4]. Confirmation of MDR-TB in
GITB is important to ensure that the patient gets the most
approptiate treatment regimens and to avoid unnecessary delay
in the therapy. In addition, where the diagnosis of GITB is
difficult and differentiation from Crohn’s disease is based on
empiric anti-TB therapy, affirming MDR-TB is crucial.
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