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Introduction
There has been a resurgence of tuberculosis (TB) in

many countries, including developed nations, especially
with the HIV pandemic and the increase in immigration.1,2

In underdeveloped and developing nations, this infectious
disease is still very common. TB peritonitis (TBP) is rarely
encountered and is estimated to occur in 0.1% to 3.5% of
those with active pulmonary TB (PTB) and represents 4%
to 10% of all extrapulmonary TB.1 TBP, like TB infections
involving other organs, is easily treated. However, it is
often misdiagnosed as carcinomatosis peritonitis or
diagnosed at a later stage, leading to a delay in treatment or
inappropriate treatment.3,4 This can lead to significant
morbidity and even mortality.5-7 We present a review of the

local experience with TBP, looking at the clinical
characteristics, investigations and treatment outcomes.
Comparisons were made with PTB patients.

Materials and Methods
Between 1995 to December 2004, 10 patients (male:

female ratio, 6:4) were diagnosed with TBP and treated at
the TB Coordinating Centre, Negara Brunei Darussalam.
All patients had histological diagnoses consistent with TB
[positive for caseating granuloma with or without positive
smear for acid-fast bacilli (AFB), or positive for TB in other
organs]. All patients were treated with standard TB therapies.
Between these periods, 2 standard regimes were used. Up
till 1997, the first-choice regime was the SRIP (streptomycin-
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Abstract
Introduction: Tuberculosis peritonitis (TBP) is uncommon and symptoms can be non-specific.

Local data are lacking and our aim is to review our local experience with TBP. Materials and
Methods: Between the period of 1996 to 2004, there were 10 [male: 6; mean age, 48 ± 18.5 years
(range, 26 to 73)] cases of histologically documented TBP. Comparisons were made with
pulmonary tuberculosis (PTB) patients. Results: The overall prevalence ranged from 0% to
1.01% of all TB infections. The median duration of symptoms before diagnosis was 2 months
(range, 3 days to 24 months). Five patients (50%) had comorbid conditions and 3 patients (30%)
had a history of positive contact. Presenting symptoms were abdominal distension (70%),
abdominal pain (60%), fever (60%), anorexia (60%) and weight loss (40%). Two patients had
pulmonary symptoms: cough/dyspnoea (n = 1) and cough (n = 1). Chest x-ray changes consistent
with PTB were seen in 30%. TBP was diagnosed by laparoscopy (n = 6), laparotomy (n = 3) and
blind peritoneal biopsy (n = 1). Adverse effects of TB drugs occurred in 80%, consisting of
hepatitis (n = 4), nausea/vomiting (n = 2), rash (n = 1) and encephalopathy (n = 1). Haemoglobin
(P = 0.026) and serum albumin levels (P = 0.002) were significantly lower in TBP patients. There
was a significantly greater number of adverse effects (P <0.001). There were no significant
differences between TBP and PTB with regard to age, non-specific symptoms (weight loss,
anorexia and fever) and erythrocyte sedimentation rate. All were treated with standard regimes
and there were no mortalities. Conclusions: TBP is uncommon in our population. TBP patients
had significantly lower haemoglobin and serum albumin levels. They also experienced more
adverse events during treatment. There were no differences in non-specific symptoms between
TBP and PTB.
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15 mg/kg/day, rifampicin-10 mg/kg/day, isoniazid-5 mg/
kg/day and pyrazinamide-30 mg/kg/day). After 1997, all
patients were started on the quadruple regime of RIPE
(rifampicin, isoniazid, pyrazinamide and ethambutol-20
mg/kg/day) for the first 2 months, followed by rifampicin
and isoniazid for a further 4 to 9 months. Pyridoxine
(vitamin B6) was routinely given to prevent peripheral
neuropathy secondary to isoniazid.

Patients were placed on directly observed therapy (DOT)
surveillance and followed up regularly; initially once every
1 to 2 weeks and then monthly if their condition was stable
and improving. Patients who were at risk of or had
experienced adverse events were routinely followed more
closely until events had settled. Patients and family members
were advised to seek medical attention if patients
experienced adverse symptoms. Side effects of TB drugs
were considered if the events or symptoms had begun after
anti-TB medications were started, other causes were absent
and there was resolution of these side effects upon reducing
or stopping the suspected medication. These ranged from
non-specific gastrointestinal symptoms such as nausea,
vomiting and abdominal pain, to known complications
such as hepatitis. Significant hepatitis was considered
when serum alanine aminotransferase rose to more than 2
times the baseline or 3 times the upper limit of normal.
Patients were observed closely and treatment restarted
either sequentially or altogether if patients’ symptoms had
resolved. Alternative regimes were used if a particular
medication could not be restarted. Alternative medications
included the use of fluoroquinolone (ciprofloxacin) or a
compromised regime for a longer duration. Ophthal-
mological and otological evaluations were done for patients
treated with ethambutol and streptomycin respectively.
After the completion of treatment, patients were followed

up for a further 12 months to exclude the possibility of
relapse.

Clinical records of patients were retrospectively reviewed
and data on clinical presentations, comorbid conditions,
particularly those associated with immune compromised
state [diabetes mellitus, renal failure, malignancies, chronic
pulmonary diseases], laboratory [full blood counts, liver
function tests and serum erythrocyte sedimentation rate
(ESR)], histological, operative and treatment outcomes
were extracted. PTB patients (n = 163) treated in 2003
served as control for comparison.

Data were entered into the SPSS (Version 10.0, Chicago
IL, USA). Continuous variables were compared using the
Mann-Whitney test and categorical variables were compared
using Fisher’s exact test. Level of significance was taken as
P <0.05.

Results
All patients were local Malays except for a Nepalese

soldier who had arrived in Brunei from the United Kingdom
6 months prior to diagnosis. He had previously been well
and had no history of contact. The median duration of
symptoms prior to diagnosis was 2 months (range, 3 days
to 24 months). The median duration of delay between
presentation and diagnosis of TBP was 5 days (range, 3
days to 29 days). There were significantly more Malays
with TBP compared to PTB (P = 0.016). The demographic
data is shown in Table 1. All were negative for HIV
serology. The annual incidence of peritoneal TB over a
period of 7 years (1997 to 2003) is shown in Table 2.

Presenting complaints are shown in Table 3. Two patients
had pulmonary symptoms: cough/dyspnoea (n = 1) and
cough (n = 1). Both had chest radiography changes. Chest
radiography changes consistent with PTB were seen in 3
patients; right upper zone fibrosis (n = 1) and pleural
effusions (n = 2). Only 3 patients had clinical evidence of
ascites.

One patient, who presented with right iliac fossa pain

Table 2. Total Cases of Tuberculosis (TB) and TB Peritonitis Reported
(Data from the National TB Coordinating Centre)

TB TB peritonitis

 Annual per 100,000 Annual per total TB
Year incidence population  incidence  cases

2003 203 55.5 1  0.49
2002 220 61 1 0.45
2001 207 59 2 0.97
2000 308 91 0 0
1999 266 80 0 0
1998 198 61 2 1.01
1997 149 48 1 0.67

Figures for 1995 to 1996 and 2004 were not available

Table 1. Demographic of Patients with Tuberculous Peritonitis

Age (y) 48 ± 18.5 (range, 26 to 73)

Gender
Male 6
Female 4

Race
Malay 9 (90%)
Nepalese 1 (10%)

Weight (kg) 57 (range, 47 to 76)

Contacts
Positive 3 (30%)
Negative 3 (30%)
Unknown 4 (40%)

Comorbid conditions* 5 (50%)

* Associated comorbidities were mentally subnormal (1), diabetes/
hypertension (1), pituitary tumour (1), end-stage renal failure on
dialysis (1) and myelodysplasia syndrome (1)
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suggestive of acute appendicitis, underwent laparoscopic
appendectomy. Three patients with symptoms of bowel
obstruction underwent laparotomies. One patient (a 73-
year-old male), who had TB involvement of the oesophagus,
stomach and duodenum, underwent diversion surgery. The
other 2 patients (a 33-year-old female and a 69-year-old
female) were suspected of having underlying malignancies
until laparotomy was performed. These showed matted
bowels and dense adhesions. All patients who had
laparoscopy (n = 6) and laparotomy (n = 3) showed typical
white nodules representing granuloma involving the
peritoneum. One patient had diagnosis confirmed by blind
peritoneal biopsy for assessment of ascites. AFB smears
were positive in 5 patients (50%) in their histology.

All patients were treated with a standard regime. All
patients responded to treatment (median, 6 months; range,
6 to 12 months). Side effects of TB drugs were seen in 8
patients (80%), and these consisted of hepatitis (n = 4),
nausea/vomiting (n = 2), rash (n = 1) and encephalopathy
(n = 1). The encephalopathy was attributed to isoniazid (no
other causes and encephalopathy settled with withdrawal
of isoniazid). Fortunately, these adverse effects were mild.
Medications needed to be altered in 6 patients. There were
no deaths attributable to TBP.

TBP patients had significantly lower haemoglobin levels
(P = 0.026) and serum albumin (P = 0.002). They also had
more comorbid conditions that can lead to immuno-
compromised state, but this did not reach statistical
significance (P = 0.099). There was a significantly greater
occurrence of side effects of TB drugs in TBP patients
(P <0.001). There were no differences in terms of age and
prevalence of non-specific symptoms; fever (P = 0.288),
weight loss (P = 0.526) and loss of appetite (P = 1.000).
This is shown in Table 4.

Discussion
TB is an easily treated infection but remains the leading

infectious cause of death worldwide,2 particularly in
underdeveloped and developing nations. There has been a
worldwide resurgence of TB, particularly with the HIV
pandemic and the increase in immigration. Delay in the

diagnosis of TB or misdiagnosis can lead to delay in
treatment, leading to significant morbidity and even
mortality.5,6 This is particularly true for extrapulmonary
TB, which can be quite difficult to diagnose without a high
level of suspicion. Pulmonary changes of old PTB may be
seen only in 20% to 30% and have been reported to be even
less in those with active TB7,8 in patients with tuberculosis
of the peritoneum/peritonitis. The presence of pulmonary
changes often heightens clinical suspicion and helps in
making early diagnosis. Changes consistent with PTB
were seen in only 3 of our patients.

TBP is the second commonest manifestation of
gastrointestinal TB after ileocaecal involvement. In Negara
Brunei Darussalam, a developing nation, the incidence of
TBP has remained the same over this period (1997 to
2003). As TB infection is known to affect almost any
organ, it is possible that many patients with peritoneal
involvement were not identified. This is because the
treatment of TB is essentially the same; hence the
identification of TB infections, particularly PTB or that
occurring in another organ, often leads to treatment without
further investigations being required unless indicated.

 AFB can often be very difficult to isolate from pleural
and ascitic fluids. The literature shows that the positive
rates are disappointingly low but can be raised by increasing
the amount of fluid analysed.5,9-11 Culture positivity varies
from 7.7% to 83%.5,6,9,12,13 Unlike the findings in published

Table 3. Clinical Presentations Prior to Diagnosis

Symptom n (%)

Abdominal distension 7 (70)
Abdominal pain 6 (60)
Fever 6 (60)
Loss of appetite 6 (60)
Loss of weight 4 (40)
Cough 2 (20)
Diarrhoea 1 (10)
Dyspnoea 1 (10)

Table 4. Comparisons Between Tuberculous Peritonitis and Pulmonary
Tuberculosis

Parameter TB peritonitis  Pulmonary TB P value

Age (y)* 48.0 ± 18.5 42.4 ± 17.0 0.314

Gender
Male 60% 58.9% 0.945

Ethnic group
Malay 90% 50.3% 0.016

Comorbid† 50% 26% 0.099

Non-specific symptoms‡
Fever 60% 42.4% 0.288
Weight loss 40% 50.6% 0.526
Anorexia 60% 60% 1.000

Blood investigations*
Haemoglobin (gm/dL) 10.7 ± 2.5 12.6 ± 2.0 0.026
Haematocrit (%) 33.9 37.5 0.083
ESR (mm/h) 72 ± 16 57 ± 37 0.240
Albumin (gm/dL) 27.5 ± 3.4 33.7 ± 6.7 0.002

Adverse events‡ 80% 18% <0.001

ESR: erythrocyte sedimentation rate
* Mann-Whitney test
† Comorbid conditions associated with immunocompromised state

(diabetes mellitus, renal failure, malignancies and chronic pulmonary
diseases)

‡ Fisher’s exact test
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literature, only 3 of our patients had clinical evidence of
ascites.13-16 This perhaps indicates an earlier spectrum of
TBP compared to previous studies.

Laparoscopy with biopsy is currently considered the gold
standard for diagnosing TBP, with low complications and
a reported sensitivity of up to 100%.11,13,14,17-19 However,
this is invasive and may not be widely available in many
countries. Non-invasive tests such as adenosine deaminase
have been shown to be useful in TB.20  Again, these are not
widely available. Our yield of 50% positive smear for AFB
is attributable to the directed sampling during laparoscopy
or laparotomy. Blind peritoneal biopsy has been reported to
give a low yield and can be complicated by viscera
perforation and even death.13,14 In our only patient who had
a blind peritoneal biopsy, AFB was seen in the histology.
After the biopsy, his course was complicated by a pyogenic
peritoneal abscess that required percutaneous drainage.
Sepsis continued and he required surgical drainage. There
was no evidence of any overt perforation during surgery.
The intra-abdominal abscess is likely to represent an
infection from a possible micro perforation from the
initial procedure or from the translocation of bacteria from
the gut.

Often, the presence of TB infections indicates the presence
of underlying conditions that compromise host immunity.
This is true in developed nations, where most cases of TB
are associated with conditions such as HIV infections,
diabetes, and end-stage liver and end-stage renal diseases.18

However, in underdeveloped and developing nations, this
may not be true. TB infections can occur even in patients
without any significant premorbid conditions. Only half of
our patients had comorbid conditions that could have
contributed to the infection or reactivation of previous
infections. Up to the present, there had only been one
documented case of TB infection (a patient with PTB) and
HIV co-infections in Negara Brunei Darussalam [personal
communication – Dr Badesab (Epidemiology unit, Ministry
of Health)].

In our experience, TBP patients have significantly lower
serum albumin and haemoglobin levels. These may indicate
a more severe spectrum of TB infection compared to PTB.
Non-specific symptoms are also common in patients with
TBP. However, these were not significantly different from
PTB cases. In addition, side effects of TB drugs were
significantly more common in TBP patients, and the
increased susceptibility of these patients again suggests a
more severe spectrum of disease. The majority of these
adverse events were hepatotoxicity. Despite most of these
adverse events being self-limiting, it is important that they
are recognised early to avoid any complications that may
affect the outcomes of treatment. Hence, family members
need to be well informed.

The treatment of TBP is essentially the same as the
treatment of active PTB, with standard triple or quadruple
therapy for 2 months initially, followed by dual therapy for
a further 4 to 7 months. Existing therapies are very effective
and it is important to make an early diagnosis to avoid
unnecessary delay in treatment. Currently, there has been
no case of multi-resistant TB documented in our local
setting. However, it is important to make an accurate
diagnosis as treatment is prolonged and associated with
side effects. An aggressive approach, with visualisation of
the peritoneum and a targeted biopsy, has been
recommended for making an early diagnosis of TBP.21

Therefore, TB should always be considered in patients
presenting with abdominal symptoms and non-specific
constitutional symptoms, particularly in young patients.
Fortunately, there was not much diagnostic delay in our
patients. This is probably due to the presence of coexisting
pulmonary changes of PTB and the acute presentations of
some of the patients requiring urgent interventions.
Incidental findings of TBP during surgery/laparoscopy for
other suspected pathologies led to the diagnosis.

There are limitations in our study. Firstly, the retrospective
nature is inherently associated with many limitations,
particularly in assessing the prevalence of symptoms.
Secondly, the small size of our patients sample may affect
the results. Despite this, our results are comparable to those
published in the literature.

Conclusions
Our local experience shows that TBP is very uncommon

and predominantly occurs in the Malays. TBP patients had
significantly lower haemoglobin and serum albumin levels
and experienced more adverse events during treatment.
There were no differences in the prevalence of non-specific
symptoms. Although uncommon, TBP should be
considered, particularly in patients presenting with
abdominal distension, pain and non-specific constitution
symptoms. Associated pulmonary changes should be looked
for and inspection of the peritoneum, particularly with
laparoscopy and a targeted biopsy, should be utilised early.

Acknowledgements
We would like to acknowledge Hj Abu Hj Sarudin from

the National TB Coordinating Centre (Kampong Kiarong)
for his assistance with the TB data collection.

REFERENCES
1. Raviglione MC, Snider DE Jr, Kochi A. Global epidemiology of

tuberculosis: morbidity and mortality of a worldwide epidemic. JAMA
1995;273:220-6.

2. Bloom BR, Murray CJ. Tuberculosis: commentary on a re-emergent
killer. Science 1992;257:1055-64.

3. Hasegawa M, Wada N, Yasuhara H, Naka S, Nagao T, Ishida Y, et al.



552

Annals Academy of Medicine

TB Peritonitis in Brunei—VH Chong & N Rajendran

Tuberculous peritonitis defying diagnosis: report of a case. Surg Today
2000;30:458-61.

4. Martin RE, Bradsher RW. Elusive diagnosis of tuberculous peritonitis.
South Med J 1986;79:1076-9.

5. Marshall JB. Tuberculosis of the gastrointestinal tract and peritoneum.
Am J Gastroenterol 1993;88:989-99.

6. Lisehora GB, Peters CC, Lee YT, Barcia PJ. Tuberculous peritonitis – do
not miss it. Dis Colon Rectum 1996;39:394-9.

7. Chow KM, Chow VC, Hung LC, Wong SM, Szeto CC. Tuberculous
peritonitis-associated mortality is high among patients waiting for the
results of mycobacterial cultures of ascitic fluid samples. Clin Infect Dis
2002;35:409-13.

8. Aguado JM, Pons F, Casafont F, San Miguel G, Valle R. Tuberculous
peritonitis: A study comparing cirrhotic and noncirrhotic patients. J Clin
Gastroenterol 1990;12:550-4.

9. Shakil AO, Korula J, Kanel BC, Murray NG, Reynolds TB. Diagnostic
features of tuberculous peritonitis in the absence and presence of chronic
liver disease: a case control study. Am J Med 1996;100:179-85.

10. Sherman S, Rohwedder JJ, Ravikrishnan KP, Weg JG. Tuberculous
enteritis and peritonitis: report of 36 general hospitals. Arch Intern Med
1980;140:506-8.

11. Al-Quorain AA, Facharzt MB, Satti MB, Al-Freihi HM, Al-Gindan YM,
Al-Awad N. Abdominal tuberculosis in Saudi Arabia: a clinico-
pathological study of 65 cases. Am J Gastroenterol 1993;88:75-9.

12. Singh MM, Bhargava AN, Jain KP. Tuberculous peritonitis: an evaluation
of pathogenic mechanisms, diagnostic procedures, and therapeutic

measures. N Engl J Med 1969;281:1091-4.
13. Demir K, Okten A, Kaymakoglu S, Dincer D, Besisik F, Cevikbas U, et

al. Tuberculous peritonitis – reports of 26 cases, detailing diagnostic and
therapeutic problems. Eur J Gastroenterol Hepatol 2001;13:581-5.

14. Nafeh MA, Medhat A, Abdul-Hameed AG, Ahmad YA, Rashwan NM,
Strickland GT. Tuberculous peritonitis in Egypt: the value of laparoscopy
in diagnosis. Am J Trop Med Hyg 1992;47:470-7.

15. Wang HK, Hsueh PR, Hung CC, Chang SC, Luh KT, Hsieh WC.
Tuberculous peritonitis: analysis of 35 cases. J Microbiol Immunol Infect
1998;31:113-8.

16. Sandikci MU, Colakoglu S, Ergun Y, Unal S, Akkiz H, Sandikci S, et al.
Presentation and role of peritoneoscopy in the diagnosis of tuberculous
peritonitis. J Gastroenterol Hepatol 1992;7:298-301.

17. al Karawi MA, Mohamed AE, Yasawy MI, Graham DY, Shariq S,
Ahmed AM, et al. Protean manifestations of gastrointestinal tuberculosis:
report on 130 patients. J Clin Gastroenterol 1995;20:225-32.

18. Lam KN, Rajasoorya C, Mah PK, Tan D. Diagnosis of tuberculous
peritonitis. Singapore Med J 1999;40:601-4.

19. Vardareli E, Kebapci M, Saricam T, Pasaoglu O, Acikalin M. Tuberculous
peritonitis of the wet ascitic type: clinical features and diagnostic value
of image-guided peritoneal biopsy. Dig Liver Dis 2004;36:199-204.

20. Martinez-Vazquez JM, Ocana I, Ribera E, Segura RM, Pascual C.
Adenosine deaminase activity in the diagnosis of tuberculous peritonitis.
Gut 1986;27:1049-53.

21. Chow KM, Chow VC, Szeto CC. Indication for peritoneal biopsy in
tuberculous peritonitis. Am J Surg 2003;185:567-73.


