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Is it intestinal tuberculosis again? Case report
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Summary

This case report focuses on an immigrant admitted to the Department of Respiratory Diseases, University Hospi-
tal Brno due to suspicion of relapsing intestinal tuberculosis. The patient presented with fever, night sweat, weight
loss, diarrhea, and a history of several tuberculosis attacks in the last few years. None of the examinations con-
firmed the presence of active tuberculosis but raised suspicion of hematological malignancy. Pancytopenia was
present in the peripheral blood. However, bone marrow examination and flowcytometry excluded the presence
of a hematological malignancy. The results pointed to the possibility of vitamin B, or folate deficiency that were
both confirmed consequently by serum biochemical tests. Cobalamin and folate deficiency were caused by short
bowel syndrome that developed after a major intestinal resection that the patient underwent in his past. Combi-
ned treatment including vitamins, pancreatic enzymes substitution, antidiarrhoics and spasmolytics was adminis-
tered. The general health status of the patient improved rapidly with restitution of hematopoiesis, weight gain, and
a decrease by 80% in daily number of stools. Clinical appearance of intestinal tuberculosis, short bowel syndrome
and of cobalamin and folate deficiency as well as pathophysiology, diagnosis and treatment of these uncommon or
even rare diseases are discussed in this case report.
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Je to znovu strevni tuberkuldza? Kazuistika

Souhrn

Tato kazuistika popisuje pfipad imigranta, ktery byl pfijat na Kliniku nemoci plicnich a tuberkulézy ve Fakultni ne-
mochnici Brno kvUli podezieni na recidivu stievni tuberkuldzy. U pacienta pretrvavaly horecky, no¢ni poceni, ubytek
vahy a priijem. V poslednich letech prodélal nékolik atak tuberkulézy. Zadné z vysetfeni viak nepotvrdilo pfitom-
nost aktivni formy tuberkulézy, ale vzniklo podezieni na hematologickou malignitu. V periferni krvi byla zjisténa
pancytopenie. Aviak vysetieni kostni dfené a pritokova cytometrie vyloucily hematologickou malignitu. Vysledky
ukazaly na potencialni deficienci vitaminu B, nebo folatu a oboji bylo nasledné potvrzeno sérovymi biochemic-
kymi testy. Nedostatek kobalaminu a folatu byl zplsoben syndromem kréatkého streva, ktery se vyvinul v ddsledku
rozsahlé resekce stfeva, kterou pacient v minulosti podstoupil. Byla zavedena kombinovana terapie, kterd obsaho-
vala vitaminy, substituci pankreatickymi enzymy, antidiaroika a spazmolytika. S restituci krvetvorby, vdhovym pfi-
rdstkem a snizenim denniho poctu stolic o 80 % se celkovy zdravotni stav pacienta rychle zlepsil. Tato kazuistika
se zaméfuje na klinické pfiznaky strevni tuberkulézy, syndromu kratkého stfeva a nedostatku kobalaminu a folatu,
a déle na patofyziologii, diagnostiku a Ié¢bu téchto neobvyklych, nebo dokonce vzécnych onemocnéni.

Klicova slova: stfevni tuberkuléza - pancytopenie - syndrom kratkého stfeva - nedostatek vitaminu B ,

Case presentation His history revealed:

A 42-year old man - an immigrant from Armenia — 1. pulmonary and intestinal TB in 1995 when the patient
was admitted to the Department of Respiratory Dis- underwent resection of approximately 3.5 meters of
eases, University Hospital Brno, for suspected relapse the small intestine (treated in Armenia)

of tuberculosis (TB). The patient suffered from fever 2. laryngeal TB in 2004 treated with anti-tuberculous
and night sweats of approximately eight weeks’ dura- drugs (standard regimen - Directly Observed Treat-
tion. Furthermore, he complained of having lost 19 kg ment-Short Course — DOTS), 2 months isoniazide (H),
during the last 12 months, nausea, anorexia, weakness, rifampin (R), ethambutol (E), pyrazinamide (Z) and

dizziness and severe diarrhoea (up to 15 stools per day). 4 months HR (treated in Armenia)



3. pulmonary and intestinal TB in 2007 treated with an-
ti-tuberculous drugs (ATD). The patient completed
the initial 2 months HRZE regimen and consecu-
tively discontinued to use the ATD treatment due to
depression (treated in the Czech Republic)

4. depressive disorder treated by antidepressants

Drug history
Drug history showed regular use of clonazepam, mian-
serin, venlafaxine and sulpiride.

The patient was a smoker and an alcohol abuser; he
completed an addiction treatment in 2006.

Physical examination

On physical examination, the patient had signs of
anemia (pallor, dizziness, tachypnea), anxiety and de-
pression, icterus, and diffuse abdominal pain. Auscul-
tation showed normal breathing. Initial blood pressure
was 130/70 mm Hg and he had regular heart rate of
95 beats per minute. Hemoglobin saturation was 97 %,
body temperature was 37.1 °C and respiratory rate was
14 per minute. BMI of the patient was 21.1 at the time of
initial examination.

Initial laboratory results showed severe anemia (blood
hemoglobin 54 g/l), leucopenia (2.98 x 10%I1), thrombo-
cytopenia (43.7 x 10'¥/1), while biochemical tests showed
elevation of lactatedehydrogenase (60.03 pkat/l) and in-
creased bilirubin.

Early differential diagnosis was:
= recurrent pulmonary TB and gastrointestinal bleed-

ing of unknown origin
= intestinal TB or
= hematological malignancy

Fig. 1. Chest X-ray taken ca 12 months prior
to the patient admission to the Department of
Respiratory Diseases, University Hospital Brno,
showing posttuberculous fibrosis
and numerous calcified nodular lesions
in the upper lobes
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The chest X-ray was identical like than 1 year before,
i.e. post-tuberculous fibrosis and calcified tuberculous
nodules affecting both lungs (fig. 1 and fig. 2). No signs
of recent pulmonary infiltrates were present. Gastro-
fibroscopy and colonoscopy were negative in the sense
of bleeding or presence of a tumor. Repeated smear
and stool samples were microscopy and MGIT negative,
cultivation of stool was negative (Mycobacterium tuber-
culosis and opportunistic pathogens). Abdominal ultra-
sound showed gallbladder lithiasis.

Working diagnosis

After the above mentioned tests were completed, work-
ing diagnosis of hematological malignancy appeared to
be most probable. For suspicion of leukemia or myelo-
dysplastic syndrome, sternal puncture and cytoflow-
metry were performed. However, these showed normal
cell counts and excluded the presence of malignant
cells in the peripheral blood and bone marrow. The
patient was HIV negative. Bone marrow examination
showed hypercellular marrow with trilinear hemato-
poiesis. Myeloid-to-erythroid ratio was decreased to 1: 1
(normal is 3 : 1), megakaryocyte counts were reduced
while megaloblastic erythropoiesis and hypersegmen-
tation of neutrophilic granulocytes were dominant.

Further biochemical tests

Further biochemical tests showed extreme defi-
ciency of cobalamin (B,)) and folate (B,).
Since there were no signs of a malignancy, cobalamin
and folate substitution treatment was administered
after a consultation with a hematologist. Moreover, an-

Fig. 2. Chest X-ray taken at patient admission
to the Department of Respiratory Diseases,
University Hospital Brno, showing
posttuberculous fibrotic changes
and numerous calcified nodular lesions
in the upper lobes - the finding is identical
than 12 months ago (see fig. 1)
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tidiarrhoic treatment (loperamide), probiotics, spasmo-
lytics (drotaverine), hepatoprotective agents (silymarin)
and substitution of vitamins A, D, E, K and of pancre-
atic enzymes (pancreatinum) were administered. Tab. 1
shows the results of biochemical tests performed
during the hospital stay with respect to timeline.

By the end of the first week of this combined treat-
ment, reticulocyte crisis was observed. Reticulocyte
counts in the peripheral blood exceeded 10 % of red
blood cells (RBC), peaking at 17 % of RBC on day 12 of
the hospital treatment. At the same point, restitution
of white blood cell and thrombocyte counts to normal
physiological values were observed. Blood hemoglobin

concentration was increasing as well. The number of
daily stools decreased from 15 to 3-5 and the patient
gained 3 kg on weight. Cultivation of stool and smears
was repeatedly negative. The patient was discharged
with medication combined of antidiarrhoics, spasmo-
lytics and substitution of pancreatic enzymes and vita-
mins A, D, E, K and B,,. The results of selected hema-
tological tests performed during the hospital stay are
shown in tab. 2.

Final diagnosis
The final diagnosis per exclusionem was short bowel
syndrome with an extreme multi-vitamin deficiency

Tab. 1. Serum biochemical parameters during hospital stay. Abnormal values are in bold

hospital stay (day) day 1
parameter (reference values)

urea (1.7-8.3 mmol/l) 7
creatinine (62-115 pmol/I) 85
natrium (136-145 mmol/l) 137
potassium (3.5-5.1 mmol/l) 39
chloride (98-107 mmol/l) 107
calcium (2.15-2.55 mmol/I) 2.08
magnesium (0.65-1.05 mmol/l) 0.7
bilirubin (2-21 pumol/Il) 354
ALT (0.17-0.85 pkat/1) 0.78
AST (0.17-0.85 pkat/I) 1.8
GGT (0.13-1.02 pkat/I) 0.32
ALP (0.67-2.15 pkat/I) 0.55
AMS (0-1.67 pkat/l) 1.04
lipase (0.22-1 pkat/l) 0.55
LD (2.25-3.75 pkat/I) 60.03
total protein (64-83 g/I) 723
glucose (3.1-5.6 mmol/I) 4.8
CRP (0-5 mg/l) <10
transferine (2-3.6 g/1) 2.54
ferritine (30-400 pg/l) 369.5
vitamine B, , (145-637 pg/ml) 22
folate (7-39.7 ng/ml) <1.0
Fe (10.6-28.3 umol/l) 50.5
T, (021-0.4) 0.79
albumin (34-48 g/I) 44.2
TSH (0.27-4.2 mU/I) 5.56
fT, (12-22 pmol/l) 16.5
CK (0.63-2.91 pkat/I) 0.87
B,-microglobulin (0-2.4 mg/I) 2.76

day 10 day 15 day 19
6.1 7.8 104
89 93 81
142 142 143
43 5.0 44
114 111 110
2.11 234 X

X X X
29.6 235 17.1
0.36 0.27 0.21
0.39 0.39 0.29
0.32 0.33 0.27
0.60 0.67 0.59
1.07 X 1.02
0.50 X X

25.55 X X

X X X

X X X
<10 X <10

X X X

X X X

X X X

X X X

X X X

X X X

X X 43.1

X X X

X X X

X X X

X X X

ALP - Alkaline Phosphatase ALT - Alanine Aminotransferase AMS - Total Amylase AST - Aspartate Aminotransferase B, , — Cobalamin (Vitamin B12)
CK - Creatine Kinase CRP - C-reactive Protein Fe — Serum Iron fT4 - Free Thyroxine GGT - Gamma-glutamyl transferase LD - Lactate Dehydroge-
nase TSat - Transferrin Saturation TSH - Thyroid-stimulating Hormone X - parameter not measured



resulting in severe pancytopenia and malnutrition. No
signs of pulmonary or intestinal TB were observed.

Discussion

In this case report, severe pancytopenia was demon-
strated in a patient suspected of having intestinal TB
relaps. The initial symptoms and history of intestinal
TB lead to the suspicion of intestinal TB relaps. How-
ever, TB was not confirmed and short bowel syndrome
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was diagnosed in this patient. In this presented patient,
the most probable scenario was extensive resection of
a large portion of the small intestine leading to the de-
velopment of malabsorption, diarrhea and extreme vi-
tamin B, and B, deficiency. This state resulted in pancy-
topenia with clinical presentation in the form of anemic
syndrome and leucopenia. The clinically most relevant
diseases with respect to differential diagnosis are dis-
cussed below.

Tab. 1. Serum biochemical parameters during hospital stay. Abnormal values are in bold

hospital stay (day) day 1
parameter (reference values)

WBC (4-10 x 10%/1) 2.98
RBC (4-5.9 x 10'%/I) 1.32
Hgb (130-176 g/1) 54
Hct (0.39-0.51) 0.15
MCV (84-96 fl) 11
MCH (28-34 pg) 41
MCHC (320-370 g/l) 368
RDW (10-15.2 %) 229
PIt (150-350 x 10°%/1) 43.7
Pct (1.21-3.5 ml/I) 0.5
MPV (7.8-11 fl) 1.4
PDW (15.5-17.1 %) 20.2
% Neu (50-70) 30.7
% Lym (20-40) 61.6
% Mono (2-12) 5.75
% Eos (0-5) 1.35
% Bas (0-1) 0.68
Neu (2-7 x 10%/1) 0.92
Lym (0.8-4 x 10%/1) 1.84
Mono (0.08-1.2 x 10%/1) 0.17
Eos (0-0.5 x 10%/1) 0.04
Bas (0.01-0.1 x 10%/1) 0.02
PTs (12-17) 144
PTR (0.8-1.2) 1.13
aPTTs (28-42) 34.8
aPTTR (0.8-1.2) 0.99
DD (0-0.5 pg/ml) 1.62
% AT Il (80-120) 71
% reticulocytes (0.5-2.5) X
reticulocytes (25-75 x 10%/1) X

day 3 day 8 day 12 day 23
2.16 3.53 4.53 8.26
217 1.86 2.87 3.19
79.9 68.9 101 103
0.22 0.19 0.29 0.31
99.6 102 102 96.7
36.9 37 353 324
370 363 345 335
219 226 19.3 15.4

36 32.8 166 212
0.28 0.22 1.79 2.08
7.82 6.73 10.7 9.8
17.6 14.5 24.3 16.2
30.5 21.3 36.7 73.1
61.7 63.7 43.6 17.3
4.11 9.94 14.2 7.33
297 4.89 3.43 2.21
0.69 0.13 2.10 0.06
0.66 0.75 1.66 6.04
1.33 2.25 1.97 1.43
0.09 0.35 0.64 0.61
0.06 0.17 0.16 0.18
0.01 0 0.09 0

X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
0.94 3.41 17.5 X
20.4 63.6 501 X

% AT Il - Antithrombin Il (%) % Bas - Basophils (%) % Eos — Eosinophils (%) % Lym — Lymphocytes (%) % Mono - Monocytes (%) % Neu - Neutro-
phils (%) aPTTR - Activated Partial Thromboplastin Time (ratio) aPTTs — Activated Partial Thromboplastin Time (seconds) Bas — Absolute Basophil
Count DD - D-dimer Eos — Absolute Eosinophil Count Hct - Hematocrite Hgb — Hemoglobin Lym — Absolute Lymphocyte Count MCH — Mean Cell
Hemoglobin MCHC - Mean Cell Hemoglobin Concentration MCV — Mean Cell Volume Mono - Absolute Monocyte Count MPV — Mean Platelet Vo-
lume Neu - Absolute Neutrophil Count Pct - Plateletcrit Plt - Platelet count PDW - Platelet Distribution Width PTR - Prothrombin Time (ratio) PTs —
Prothrombin Time (seconds) RBC — Red Blood Cells RDW - Red Cell Distribution Width WBC — White Blood Cells X — parameter not measured
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Gastrointestinal tuberculosis

TB is an infectious disease caused by Mycobacterium
tuberculosis complex. The prevalence of TB is high;
about one third of the world population has been in-
fected with Mycobacterium tuberculosis [1]. According
to the WHO 2015 data, 10.4 million of new TB cases and
1.8 million TB deaths were reported worldwide [1]. TB
primarily affects lungs; however it may disseminate and
affect practically any other organ system.

According to the results of several epidemiological
studies, extrapulmonary TB (EPTB) accounts for 4 to
48 % of all TB cases with most frequently reported per-
centage being around 20 % [2]. The wide variation in
numbers of reported cases of EPTB is a consequence
of different approaches in definition of EPTB. Some au-
thors consider every case of non-bronchopulmonary
TB as EPTB while others consider TB pleurisy as part of
pulmonary TB [2]. Above that, major differences in EPTB
incidence exist between countries and geographical
regions [2].

Apart from the most abundant forms of EPTB (TB of
lymph nodes and pleural TB), one of the most frequent
extrapulmonary TB presentations is abdominal TB [2].
With the increasing prevalence of HIV, the incidence of
abdominal TB is expected to rise. Most common forms
of abdominal TB include peritoneal TB (wet type with
ascites, dry type with adhesions and fibrotic type with
omental thickening and loculated ascites) [3], TB of
solid visceral organs, tuberculous lymphadenopathy
and gastrointestinal TB [4]. Of the gastrointestinal TB
forms, ileocaecal TB is most frequent with signs of ul-
cerations, fibrosis, and thickening and lamination of the
bowel wall [3]. Oesophageal, gastric, colonic and rectal
TB are less frequent forms of the disease [3].

According to latest epidemiological data, intestinal
TB is an uncommon disease in the Western countries
[5]. However, the incidence rates significantly differ for
indigenous and immigrant subpopulations [5]. Previ-
ous reports estimated that abdominal TB may account
for 5.8 % [6] to 11 % [7] of extrapulmonary manifesta-
tions of the disease or 5 % of all reported TB cases [7].In
the Czech Republic, intestinal TB is a rare disease [8,9].
Overall 518 new cases of TB were reported in the Czech
Republic in 2015 (incidence rate: 4.9/100.000), of these
67 cases were EPTB (12.9 %) [10]. The portion of immi-
grants was 21.2 % of total TB cases [10]. In 2014, 3 cases
of abdominal tuberculosis were reported (further not
specified) [9], exact data for the year 2015 are not at our
disposal.

There are multiple possible routes of gastrointestinal
system infection by Mycobacterium tuberculosis com-
plex. First is the ingestion of mycobacteria. Primary in-
testinal TB develops if mycobacteria are ingested with
infected food/milk. Secondary intestinal TB develops if
sputum containing mycobacteria is ingested (approx-
imately 25 % of patients with abdominal TB have also
pulmonary TB) [11]. After ingestion, epitheloid tubercles
are formed in the lymphoid tissue of the submucosa

[4]. After a few weeks tubercles may start to necrotize,
leading to ulcerations and spreading of the disease into
deeper tissues, adjacent lymph nodes, peritoneum or
portal vein/hepatic arteries, which may lead to dissem-
ination of the TB into solid organs like liver, spleen or
pancreas [12]. Second route of infection is hematoge-
nous, when Mycobacteria spread to the gastrointesti-
nal system from different affected organs in the body
(lungs, kidneys, lymph nodes, etc.) [4]. Third route of in-
fection is via lymphatic channels from infected lymph
nodes. The last fourth route of infections is contagious
spread from infected adjacent organs (muscles abscess,
adnexa, tuberculous spondylitis) [4].

Diagnosis of a gastrointestinal TB may be difficult
since signs and symptoms of the disease are nonspe-
cific. This may result in a late diagnosis and significant
morbidity and mortality [13]. The diagnosis of abdomi-
nal TB is usually made by a combination of cultivation,
radiological and histopathological studies [4]. In a study
from Pakistan, poverty, concomitant pulmonary TB and
family history of TB were the most frequent factors as-
sociated with the presence of abdominal TB in a cohort
of 233 patients [14]. In two smaller studies from high
income countries, abdominal pain, weight loss and dia-
rrhea were the most common clinical manifestations
of the disease [15,16]. Usual way of final diagnosis was
histology [16] or positive cultivation [15]. Computed
tomography, ultrasound and magnetic resonance im-
aging are methods of choice for solid organ lesions,
lymphadenopathy and peritoneal TB. Colonoscopy or
barium studies seem to be more useful for mucosal TB
lesions [17]. Caseous necrosis in granulomas is the his-
tological hallmark of TB [4]. Other laboratory findings
include anemia, increased erythrocyte sedimentation
rate and hypoalbuminemia. Tuberculous ascitic fluid is
characterized by protein content more than 30 g/I, by
total cell count 150-4 000/pl, by predominance of lym-
phocytes [3] and by increased levels of adenosine de-
aminase [18] and interferon-y [19]. The yield of ascitic
fluid culture or smear is rather low [4]. The role of inter-
feron-y release assays is yet unknown [6]. A combined
diagnostic approach including a gastroenterologist, ra-
diologist, pathologist and infectious disease specialist
was underscored by Weng et al, 2015. In the differen-
tial diagnosis, the most important disease to exclude is
Crohn's disease [6].

Treatment options include standard 6-month reg-
imen ATD treatment (DOTS) and/or surgical therapy
(if necessary). Current recommendations for the treat-
ment of bronchopulmonary TB and EPTB are summa-
rized in the American Thoracic Society guidelines for TB
treatment (published 2016) [20].

Short bowel syndrome

Short bowel syndrome is characterized by inability to
absorb the required minimum amount of macronutri-
ents and/or water and electrolytes due to functional or
anatomical loss of small intestine to less than 200 cm



[21]. It usually follows surgical removal of large portions
of small intestine and it usually does not occur if func-
tional small intestine is longer than 200 cm [21]. Short
bowel syndrome may also develop in patients with
functional loss of small intestine, e.g. in cases of enteral
fistulas bypassing the sections of the small intestine
responsible for absorption of specific nutrients (e.g. en-
terostomia, entero-entero anastomosis etc). Meanwhile,
intestinal failure is a state characterized as a “reduction
of gut function below the minimum necessary for the
absorption of macronutrients and/or water and electro-
lytes, such that intravenous supplementation is required
to maintain health and/or growth” [22]. These two condi-
tions are not synonymous but are closely linked together
- the presence of short bowel syndrome is a common
risk factor for developing intestinal failure.

Major symptoms of short bowel syndrome include
abdominal pain, diarrhea, dehydration, malnutrition,
weight loss and fatigue. Furthermore, associated lack of
vitamins (A, D, E, K, B, B,)) and minerals (calcium, iron,
magnesium) may result in anemia, coagulopathy and
other symptoms related to the specific nutrient defi-
ciency [21]. Treatment includes substitution of depleted
micronutrients and macronutrients using enteral sup-
plements [21], while patients with intestinal failure re-
quire parenteral nutrition [21].

Severe vitamin B, and folate deficiency
presenting as pancytopenia

Vitamin B, and B, are biological substances import-
ant for DNA synthesis [23]. B,, deficiency may develop
in strict vegetarians (vegans), in patients with atrophic
gastritis, chronic Helicobacter pylori infection, perni-
cious anemia (in our patient, antiparietal cell antibody
test was negative), Diphyllobothrium latum intestinal in-
fection or in those using H2 antagonists, omeprazole,
colchicine or several other drugs in chronic medica-
tion [23]. Chronic B, and B, malabsorption may result
in extreme vitamin deficiency and lead to the develop-
ment of pancytopenia, neurological and gastrointesti-
nal symptoms (retrospectively, neurological symptoms
including an episode of convulsions have been identi-
fied in our patient’s history - 3 months before the hos-
pitalization at the Department of Respiratory Diseases),
depression but also to increased susceptibility to My-
cobacterium tuberculosis infection [23]. Hematologi-
cal examination usually reveals megaloblastic anemia,
decrease in peripheral reticulocyte count, leucopenia,
neutropenia with the presence of hypersegmented
neutrophils and thrombocytopenia. Bone marrow usu-
ally shows hypercellular marrow with a reduced my-
eloid-to-erythroid ratio (1 : 1), presence of megaloblas-
tic changes and signs of ineffective erythropoiesis [23].
Other signs, including the presence of Howell-Jolly
bodies and Cabot rings in RBC, hypergranulated and
hypersegmented polymorphonuclear cells and hyper-
segmentation in megakaryocytes may also be identi-
fied [23].
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Treatment of vitamin B,, and B, deficiency is based
on substitution of the substances (either enteral or par-
enteral way). In severe vitamin B, deficiency, recom-
mended substitution dosage is daily 1 mg of cobalamin
intramuscularly for one week, followed by 1mg weekly
for four weeks and by 1mg monthly for the lifetime
[23]. Folate deficiency should be treated by oral supple-
ments where possible.

Conclusion

In this case report, we have demonstrated the need for
a complex multidisciplinary approach in the diagno-
sis and treatment of rare diseases. This case report dis-
cusses diagnosis and treatment of intestinal tuberculo-
sis, short bowel syndrome and pancytopenia caused by
extreme cobalamin and folate deficiency.
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