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SUMMARY
Peritoneal tuberculosis (TB) is one of the most 
challenging forms of extrapulmonary tuberculosis to 
diagnose. This challenge can be compounded in low 
incidence regions, and in patients with cirrhosis in whom 
the presence of ascites alone may not prompt further 
investigation. A delay in the diagnosis and treatment 
of peritoneal tuberculosis may lead to worse clinical 
outcomes. This case describes a 64- year- old Italian 
male with decompensated cirrhosis being evaluated for 
liver transplantation, who developed abdominal pain 
and a persistent inflammatory ascites with peritoneal 
thickening despite antibiotic therapy. Peritoneal 
tuberculosis was suspected, although non- invasive and 
invasive direct mycobacterial testing remained negative. 
A constellation of positive QuantiFERON- TB Gold In- 
Tube test, elevated ascitic adenosine deaminase and 
dramatic symptomatic and radiographic response to 
empiric anti- tuberculous therapy confirmed the diagnosis 
of peritoneal tuberculosis. This paper will review the 
approach to the diagnosis of peritoneal tuberculosis.

BACkgRoUnd
Peritoneal tuberculosis (TB) is a difficult diagnosis 
to render. Patients often present with non- specific 
symptoms and may not have clear epidemiological 
risk factors for Mycobacterium tuberculosis (MTB). 
Moreover, the sensitivity of microbiological diag-
nostic testing for peritoneal tuberculosis is poor, 
and invasive sampling is often required. Herein, we 
present a challenging case of peritoneal tuberculosis 
that offers insight into the diagnosis of this condi-
tion in patients with multiple concurrent diagnostic 
possibilities, and in whom direct microbiological 
testing remains negative.

CASe pReSenTATion
A 64- year- old male with cirrhosis due to alcohol 
and fatty liver disease, and hepatocellular carci-
noma treated with yttrium radioembolisation, 
presented with generalised abdominal pain for 
3 days. He had recently been discharged from an 
outside hospital after treatment for spontaneous 
bacterial peritonitis (SBP) secondary to Klebsiella 
pneumoniae, for which he received ceftriaxone 
for 14 days with improvement in his ascitic fluid 
white blood cell count. Vital signs were within 
normal limits. Initial peripheral white blood cell 
count was 19.0×103/μL with a normal differential. 
Physical examination was notable for abdominal 
distention and diffuse tenderness. He was started 
on vancomycin and piperacillin- tazobactam. Para-
centesis demonstrated 15 000 red blood cells/μL 

and 6425 nucleated cells/μL with 97% granulo-
cytes (table 1). Five days after treatment, a repeat 
paracentesis showed 96 nucleated cells/μL (27% 
granulocytes, 52% lymphocytes), and he was 
changed to trimethoprim- sulfamethoxazole for SBP 
prophylaxis. Repeat paracentesis several days later 
showed 3475 nucleated cells/μL (86% granulocytes, 
11% tissue cells), glucose of 2 mg/dL, lactate dehy-
drogenase 3052 U/L, protein 4.4 g/dL, adenosine 
deaminase (ADA) of 44 U/L. He was started on 
vancomycin, ceftriaxone and metronidazole. After 
failure of improvement in cell counts, piperacillin- 
tazobactam was substituted for ceftriaxone.

Infectious Diseases was asked to consult for liver 
pre- transplant evaluation and work- up of refrac-
tory peritonitis. Further social history revealed the 
patient was born in Italy, emigrated to the USA at 
the age of 20 and last travelled to Italy 4 years prior. 
He lived on a farm as a child and drank unpasteur-
ised milk many years before.

inveSTigATionS
CT of the abdomen and pelvis with intravenous 
and oral contrast showed loculated ascites with no 
evidence of perforation (figure 1), and all antibi-
otics were held. QuantiFERON- TB Gold testing 
was positive. Repeat paracentesis from different 
loculated collections performed on the same day 
had neutrocytic ascites with nucleated cell counts 
of 84 and 4030/μL, with ADA levels of 12.2 and 
42.0 U/L, respectively, suggesting loculated ascites 
with variable levels of inflammation. An F-18 fluo-
rodeoxyglucose (FDG) positron emission tomog-
raphy (PET)- CT scan was performed showing 
hypermetabolism of the peritoneum and a non- 
specific area of inflammation at prior Transarterial 
chemoembolisation therapy (TACE) site (figure 2A, 
B). Cytology repeated multiple times showed abun-
dant acute inflammation and inflammatory debris. 
A third ascitic fluid ADA level was 39.1 U/L.

diffeRenTiAl diAgnoSiS
Given that investigation for common diagnoses 
associated with neutrocytic ascites had been unre-
vealing, a work- up for tuberculosis and other atyp-
ical infections was undertaken. A commercial TB 
PCR assay (Quest Diagnostics) of the peritoneal 
fluid was negative as were multiple Acid- fast bacilli 
(AFB) cultures. Histoplasma urine antigen, crypto-
coccal serum antigen, Brucella antibody and HIV 
antigen/antibody were negative. The patient then 
underwent peritonoscopy, which showed a signifi-
cantly sclerosed peritoneum, and multiloculated 
ascites with dense adhesions, with poor views of the 
peritoneum as a result, leading to the procurement 
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Table 1 Ascitic fluid parameters and antibiotic regimens

oSH paracentesis
YnHH first paracentesis 
(day 0)

YnHH second paracentesis 
(day 7)

YnHH third 
paracentesis 
(day 10)

YnHH fourth 
paracentesis (day 13, 
first pocket)

YnHH fourth 
paracentesis (day 13, 
Second pocket)

Ascitic fluid 
WBC count and 
differential

2213 nucleated 
cells/μL (79% 
granulocytes, 2% 
lymphocytes)

6425 nucleated cells/μL 
(97% granulocytes)

96 nucleated cells/μL (27% 
granulocytes, 52% lymphocytes

3475 nucleated 
cells/μL (86% 
granulocytes)

84 cells/µL (19% 
granulocytes, 55% 
lymphocytes)

4030 cells/µL (90% 
granulocytes, 1% 
lymphocytes)

Ascitic fluid 
culture

Klebsiella 
pneumoniae

NG NG NG NG NG

Ascitic fluid 
ADA level

N/A N/A N/A 44 U/L 12.2 U/L 42.0 U/L

Antibiotic 
treatment

Ceftriaxone for 14 
days

Vancomycin and 
piperacillin- tazobactam

Trimethoprim- sulfamethoxazole for 
SBP prophylaxis

Vancomycin, 
ceftriaxone, and 
metronidazole

Vancomycin and 
piperacillin- tazobactam

Vancomycin and 
piperacillin- tazobactam

ADA, adenosine deaminase; N/A, not available; NG, no growth; OSH, outside hospital; SBP, spontaneous bacterial peritonitis; WBC, white blood count; YNHH, Yale New Haven Hospital.

figure 1 CT of the abdomen and pelvis (coronal view) demonstrating 
densely- loculated ascites (arrow).

figure 2 A and B. CT of the abdomen and pelvis (transverse view) 
with peritoneal enhancement and thickening consistent with peritonitis 
(left arrow), and non- specific hypermetabolism at the prior site of 
embolisation (right arrow).

of blind peritoneal biopsies. Microbiological cultures of perito-
neal tissue were negative. Pathology revealed organising granu-
lation tissue and overlying fibrin deposition, but no evidence of 
malignancy or granulomas. A laboratory- developed TB PCR of 
peritoneal tissue was negative.

TReATMenT
Given his epidemiological risk factors, lack of an alternative 
diagnosis and laboratory evidence of an elevated peritoneal ADA 
level with positive QuantiFERON- TB Gold testing, the decision 
was made to treat him empirically for peritoneal tuberculosis 
with rifampin (RIF), isoniazid (INH), pyrazinamide, ethambutol 
and vitamin B6.

oUTCoMe And follow-Up
After 1 week of anti- tuberculous therapy, the patient noted a 
substantial improvement in his previously diuretic- refractory 
ascites. The mild peripheral leukocytosis (usually 10 to 12×103/
μL) present for over a month resolved. After 2 weeks of therapy, 
a repeat attempt at ultrasound- guided paracentesis revealed only 
a small residual amount of highly loculated ascites unsafe for 
sampling. After 2 months of therapy, a repeat CT abdomen and 
pelvis demonstrated resolution of loculated ascites and improve-
ment in peritoneal thickness from 8.1 cm to 2.5 cm (figure 3). He 
was narrowed to INH/RIF after 2 months and completed a total 
of 9 months of therapy without evidence of hepatotoxicity. He 

had no recurrence of symptoms at 6 weeks post- completion of 
therapy, and is undergoing evaluation for transplant candidacy.

diSCUSSion
Peritoneal TB, caused by agents of the M. tuberculosis complex, 
can be one of the most challenging infectious diseases to diag-
nose, owing to a classically insidious onset, non- specific symp-
toms and the limitations of diagnostic testing.1 Involvement of 
nearly every organ has been described in extrapulmonary TB 
(EPTB) infection including lymphatic, pleural, bone and joint, 
genitourinary and meningeal sites. Peritoneal TB is the sixth 
most common site of EPTB, accounting for 4.9% of all EPTB 
cases.2 3

TB may reach the peritoneum haematogenously, through the 
lymphatic system, from ingestion of contaminated sputum from 
pulmonary TB, contaminated food (especially unpasteurised 
dairy in the case of Mycobacterium bovis), or through direct 
extension from adjacent foci of infection.3–5 Liver disease, and 
alcoholic liver disease in particular is a significant risk factor 
for development of peritoneal TB, as are HIV infection, peri-
toneal dialysis, malignancy and anti- Tumor necrosis factor 
(TNF) therapy, due to impairment of protective cellular immune 
responses.3 6 7

Peritoneal tuberculosis is a form of abdominal tuberculosis 
that most often presents as an insidious progression of abdom-
inal pain (50% to 100%) and distention due to ascites (40% to 
73%).1 8–11 Constitutional symptoms including weight loss (50% 
to 61%), fever (13% to 59%) and night sweats (6%) may also be 
present.1 8 11 Because symptoms are subtly progressive, patients 
may be symptomatic for months before seeking medical care.3 8 
An additional challenge is posed in patients with cirrhosis, where 
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figure 3 CT of the abdomen and pelvis (coronal view) showing near- 
total resolution of previously noted loculated ascites.

ascites may be attributed to underlying liver disease.3 In patients 
with ascites and abdominal pain or fever, SBP is often first 
suspected. The persistence of inflammation on cytological evalu-
ation of ascitic fluid after treatment with conventional antibiotics 
should prompt evaluation for secondary peritonitis (eg, gastro-
intestinal perforation), resistant pathogens (eg, vancomycin- 
resistant Enterococci), malignancy (including hepatocellular 
carcinoma) and atypical infections such as TB, cryptococcosis 
and brucellosis among others. Peritoneal TB demonstrates a 
lymphocytic- predominant ascitic fluid in around 68% of cases, 
with white cell counts typically between 500 to 1500 white cells/
mm3 but other patterns including neutrophilic predominance 
can be seen as in this case.3 4 10 The ascitic protein is almost 
invariably >25 g/L and the serum albumin- ascites gradient less 
than 1.1 g/L, with cirrhotic patients being the exception to these 
rules.4 10 12 Laboratory evaluation reveals non- specific findings, 
most often anaemia, elevated erythrocyte sedimentation rate and 
hypoalbuminaemia.1 8

Ultrasound and CT may reveal free, loculated or localised 
ascites (36% to 67%), lymphadenopathy (14% to 47%) and 
peritoneal thickening (23% to 32%).8 13 CT classically reveals 
high attenuation ascites (20 to 45 Hounsfield units), attributed 
to significant inflammatory debris.7 10 Interestingly, CT imaging 
may demonstrate findings consistent with peritoneal carcinoma-
tosis, though histopathology revealing granulomas in these cases 
should prompt immediate evaluation for TB or sarcoidosis.8 10 14 15 
Unfortunately when infection is not initially suspected, cultures 
are unlikely to be sent.14 PET imaging is not routinely used, and 
differentiating between the avid uptake seen in peritoneal carci-
nomatosis and peritoneal TB is typically not possible.16 Findings 
of avid uptake in anatomical areas unusual for the metastasis of 
peritoneal carcinomatosis should raise suspicion for TB.

Making a direct microbiological diagnosis of peritoneal TB 
can be challenging, owing to suboptimal sensitivity of diagnostic 
testing, the paucibacillary nature of the disease and a dilutional 
effect of ascites.5 9 A Ziehl- Neelsen stain of the ascitic fluid is 
positive in 0% to 6% of patients, and culture positive in 16% to 
58% of cases, though yield may be improved by centrifugation 
and culture of a large volume (1 litre) of ascites.1 9 10 12 14 17–20 
Molecular diagnostics such as TB PCR are highly specific but 
lack sensitivity. A study examining Xpert MTB/RIF on ascitic 
fluid showed a sensitivity ranging from 8% to 50%, with higher 
sensitivities seen when a combination of smear, culture, histology 
and ADA were already suggestive of the diagnosis.19 In a meta- 
analysis of peritoneal TB patients, the sensitivity of Xpert MTB/
RIF on ascitic fluid was 59% with a specificity of 97.9%, while 
only 16% of these patients had a positive ascitic fluid culture.21

A positive ascitic fluid ADA can be highly suggestive. 
Numerous studies have been performed looking at the optimal 
cut- off for sensitivity and specificity, with most studies suggesting 
an ADA level of >30 IU/L as yielding sensitivities of close to 
100% and specificity generally greater than 95% for peritoneal 
tuberculosis.10 A meta- analysis of ascitic fluid ADA revealed a 
pooled sensitivity and specificity of 93% and 96% for perito-
neal TB, respectively, with 14 of the 18 studies using an ADA 
cut- off value >30 IU/L.22 In one study of patients with perito-
neal TB, the median ADA was substantially higher at 61.6 IU/L 
compared with those with malignancy (medians were 12.8 and 
16.2 IU/L, respectively, for those with or without significant 
malignant hepatic involvement), and those with liver disease and 
cirrhosis (6.5 IU/L).23 ADA values in cirrhotic patients with peri-
toneal TB are lower than for their non- cirrhotic counterparts.10 
As such, an ADA value lowered to 27 IU/L in a cirrhotic cohort 
yielded a sensitivity of 100% and specificity of 93.3% in one 
study.24 In this study, the mean ascitic ADA value was 58 IU/L 
in patients with peritoneal TB and cirrhosis, and 7 IU/L in non- 
infected patients with cirrhosis.24 ADA is very useful in the 
cirrhotic population, with a caveat of a mild decrease in sensi-
tivity compared with non- cirrhotic patients with peritoneal TB. 
Interferon- gamma (IFN-γ) concentrations in ascitic fluid have 
also been shown to be highly accurate for peritoneal TB, with 
values being significantly higher for peritoneal TB (6.70 U/mL) 
compared with malignancy (3.10 U/mL) or cirrhosis (3.08 U/
mL), yielding a sensitivity of 93% and specificity of 98% when a 
cut- off of 3.2 U/mL was used.18

Tuberculin skin testing (TST) and interferon- gamma release 
assays (IGRAs) may be supportive but cannot differentiate 
between latent and active TB. The TST has the added limitation 
of cross- reacting with prior BCG vaccine. A review of the TST 
for peritoneal TB yielded sensitivity of 53%.10 Data on periph-
eral blood IGRAs specifically in peritoneal TB is limited, though 
a meta- analysis in patients with EPTB showed a pooled sensi-
tivity and specificity of 72% and 82% for the QuantiFERON- TB 
Gold or QuantiFERON- TB Gold In- Tube Test (ESAT-6, CFP-10 
and TB7.7 antigens), and 90% and 68% for T- SPOT.TB (ESAT-6 
and CFP-10 antigens), respectively, after excluding indeterminate 
results, compared with a reference standard of positive culture, 
nucleic acid amplification or histopathological findings.25

IGRAs from ascitic fluid have shown some promise. A case 
report of peritoneal TB showed 40- fold higher levels of IFN-γ 
production at the site of infection (ascites) compared with periph-
eral blood using the QuantiFERON- TB Gold In- Tube Test.26 It is 
hypothesised that TB antigen- specific CD4 +T cells are present 
in higher concentrations in ascitic fluid than in peripheral blood 
and are responsible for the difference. Another small prospective 
study showed a six- fold increase in ascitic fluid concentrations 
of IFN-γ-producing CD4 +T cells at baseline in patients with TB 
compared with those without.27 On short in- vitro stimulation 
using the TB antigens purified protein derivative (PPD), HBHA 
and ESAT-6, significantly higher levels of IFN-γ were noted in 
the ascitic fluid of patients with TB, with a sensitivity of 100% 
and specificity of 92% based on proposed cut- offs. Another case 
report measured peritoneal fluid concentrations of TB antigen- 
specific CD4 +T cells by cytokine flow cytometry in a patient 
on peritoneal dialysis. A substantial increase in dialysate (ascitic) 
fluid concentrations of stimulated T- cells (8.72%) compared 
with peripheral blood (0.22%) was noted when stimulated 
overnight by the TB antigens PPD and ESAT-6.28 The above 
approaches may be particularly useful for paucibacillary disease 
as detection is dependent on the concentration of T- cells rather 
than the abundance of mycobacteria at the site of infection.
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For a definitive diagnosis, invasive diagnostic testing may be 
required. This can be challenging in patients with cirrhosis, coag-
ulopathy, encephalopathy and high perioperative risk. However, 
the benefits of achieving a diagnosis are significant. Peritonos-
copy with peritoneal biopsy is the gold standard for diagnosis. 
Three patterns of peritoneal TB have been described on peri-
tonoscopy: a thickened peritoneum with yellow- white tuber-
cles, a thickened peritoneum without tubercles and substantial 
peritoneal thickening with dense adhesions that may extend to 
adjacent organs.4 17 The appearance may be so characteristic as 
to have accuracy >95% in some series.17 A peritoneal biopsy 
specimen is positive on acid- fast stain in 50% to 63% of cases, 
and culture is typically positive in about 70% of cases.3 12 14 18 
Histopathological evaluation of the tissue may reveal the pres-
ence of caseating granulomas in 70% to 95% of patients as an 
essential diagnostic clue, while PCR of the tissue is positive in 
25% to 70% of cases.3 8–10 12 14 17 18

Despite an aggressive workup, the diagnosis may remain 
elusive. If the suspicion for peritoneal TB remains high despite 
negative testing, empiric anti- tuberculosis treatment is indi-
cated.1 A response to therapy manifests as normalisation of 
ascitic fluid pleocytosis (cytologic response), resolution or signif-
icant decrease in ascites, decreased peritoneal thickening on 
repeat imaging and/or improvement in symptoms.

This patient’s case is atypical due to the presence of neutro-
cytic rather than typically lymphocytic ascites, with a signifi-
cantly elevated white blood cell count. It is possible that the 
prior episode of SBP influenced the type of pleocytosis noted. 
Additionally, while granulomas are typically noted on peritoneal 
biopsy, the limited views at laparoscopy due to the dense locula-
tions limited the attainment of a high- quality biopsy specimen.

No single test can effectively rule out the diagnosis of peri-
toneal TB, and a combination of socio- epidemiological history 
(eg, travel, homelessness, incarceration, sick contacts, drug use) 
and immunologic risk assessment is essential. Classical ‘B- symp-
toms’ of fever, weight loss and night sweats may not be present. 
Supportive diagnostics may include TST/IGRA, ascitic fluid 
studies including ADA, Ziehl- Neelsen stain and culture, perito-
neal biopsy and molecular techniques. Ultimately the diagnosis 
may be confirmed with clinical, radiographic and cytologic 
response to therapy.

learning points

 ► Peritoneal tuberculosis should be suspected in patients 
with refractory inflammatory ascites, particularly those from 
endemic areas.

 ► Diagnosis may be delayed in patients with underlying 
cirrhosis, which might otherwise explain the presence of 
ascites. Additionally, the adenosinedeaminase (ADA) may be 
falsely low in this population.

 ► Diagnostic testing for peritoneal tuberculosis is often 
insensitive, and a combination of interferon - gammarelease 
assay/purified protein derivative, ADA testing, molecular 
testing, direct culture, histopathology and response to 
treatment may be needed to establish a diagnosis.

 ► Treatment duration is not well defined, but commonly ranges 
from 6 to 12 months.
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