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How is Peritoneal Tuberculosis Suspected
and Diagnosed?

Peritoneal tuberculosis (TBP) forms a significant proportion
of abdominal tuberculosis (TB). Incidence of TBP in literature
varies from 39 to 77% of total abdominal TB cases.! The
myriad clinical presentations, paucibacillary nature of ab-
dominal TB, and fastidious nature of tubercular bacteria
make it very difficult to suspect TBP and near impossible
to prove by routine microbial analysis. Peritoneoscopy with
peritoneal biopsies for histopathology and bacteriological
studies may be required if noninvasive methods are unable to
clinch the diagnosis.?> Peritoneoscopy is invasive with a 3%
adverse events rate associated with it.> Additionally, most of
these patients are surgically unfit and de facto high risk like
having underlying cirrhosis. Given the higher incidence and
limited resources in highly prevalent TB areas, highly sophis-
ticated and invasive investigations may not be within reach
of the majority of the population. Adenosine deaminase
(ADA) in peritoneal fluid offers a feasible, sensitive, and
highly specific test for TBP. Given the varied incidence of
TB in developed and developing nations, the utility of ascitic
ADA is likely to be more in high TB endemic regions. To add to
the confusion, multiple testing methods and different cutoffs
have been reported. Evaluation of the ascitic fluid including
culture and measurement of ADA are the first line strategy
for diagnosis of tuberculous peritonitis.
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What is Adenosine Deaminase and Its
Physiological Role?

ADA is an important enzyme in the purine metabolism
pathway.“’5 It degrades adenosine to inosine and ammonia
which is further converted to uric acid. ADA helps in prolif-
eration of T lymphocytes and monocytes. ADA has two
isoenzymes: ADA1 and ADA2. ADA1 is ubiquitous in all cell
forms including lymphocytes and monocytes. ADA2 specifi-
cally belongs to monocytes. Activity in TB is mainly attribut-
ed to ADA2.%7 But as separate analysis of ADA1 and ADA2 is
not more useful than total ADA, generally total ADA is
measured in view of low cost and wider availability. ADA
activity can be measured by direct or indirect methods.
Direct method devised by Giusti and Galanti measures rate
of formation of either inosine or ammonia.® Another method
devised by Slaats et al is an indirect method and measures
decrease in NADH by spectrophotometry which reacts with
ammonia generated.” There are few other methods with
modifications but those are commercially not available.
Given the fact that the basis remains the same, one expects
high concordance among all methods, but no head-to-head
comparison studies have been done. Still, looking at cutoffs in
different studies the results among different methods appear
to be concordant though not exact replicable. Most of the
commercial kits of ADA available have a linearity of detection
limit from 5 to 150 [U/mL.
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What is the Role of Ascitic Fluid Adenosine
Deaminase in Diagnosis of Peritoneal
Tuberculosis?

ADA plays a vital role in proliferation and differentiation of
lymphocytes, especially T lymphocytes. It is essential for
maturation of monocytes and their transformation to macro-
phage. Hence, ADA is a significant indicator of activity of
cellular immunity. ADA deficient humans exhibit lymphope-
nia. In TB, mycobacterial antigen stimulates T cells which
parallel the increase in ADA levels, especially in body fluids
where active inflammation is going on. Hence, ADA has been
proposed to be a useful surrogate marker for TB because it can
be detected in body fluids such as pleural, pericardial, and
peritoneal fluid. The only concern regarding it is its specificity,
as it is a nonspecific marker of T cell activation.®’” So far,
multiple studies in pleural and peritoneal effusions have
demonstrated excellent sensitivity and specificity in highly
endemic countries and suitable clinical scenarios. Very few
nontubercular causes have been identified as differential
diagnosis of increased ADA which can be sorted out with
proper clinical evaluation and further investigations.

What are the Methods for Diagnosis of
Peritoneal TB and What are Their Fallacies?

The most definitive test in diagnosis of PTB is peritoneo-
scopy with peritoneal biopsy demonstrating either case-
ating granuloma or bacteriological proof positive acid-fast
bacteria (AFB) staining or culture.? Surprisingly, bacterio-
logical yield even in peritoneal biopsy is poor and variable,
for AFB positivity it ranges from 3 to 25% while for culture
yields result in 38 to 92% samples. Even touted as a game
changer for pulmonary TB the Gene-Xpert has sensitivity
of 60% in large size peritoneal biopsies.10 Furthermore,
peritoneal biopsy is difficult to obtain, invasive in nature
with a small but definite adverse event risk. Ascitic fluid
tapping and analysis is easy to do as day care and yields
immediate results. But as with all abdominal TB, TBP is a
paucibacillary disease with very low yield of mycobacteria
in all samples and by all methods. Given the low yield of
mycobacterial TB in ascitic fluid (AFB positivity 3%, culture
35%, Gene-Xpert 30%), hunting for bacteriological yield in
ascitic fluid is often futile.>'" ADA in ascitic fluid in such a

Table 1 Meta-analysis published till date
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scenario carries importance given its high sensitivity and
specificity.

What is the Role of Ascitic Fluid Adenosine
Deaminase in Diagnosis of Peritoneal TB?

First reports of ADA in tubercular diagnosis were published
way back in 1983. Two years later studies in TBP were
published. The first study published in English literature
by Martinez-Vazquez et al showed 100% sensitivity and 100%
specificity.'? Another study by Voigt et al in 1986 showed
sensitivity of 95% and specificity of 98% at a cutoff value of
32.31U/L."? Multiple studies were published after that albeit
using different methods. At the same time two studies from
India showed similar sensitivity (100%) and specificity
(96.6%) at a cutoff of 331U/L.'* A different cutoff has been
there for different studies due to different methods used. Till
date three meta-analyses have been published on the role of
ADA in TBP. Each meta-analysis has employed different study
inclusion and exclusion criteria. Given that not many high-
quality studies have been done in this regard the strength of
analysis remains low. Despite this, all meta-analyses have
concluded that ADA is a highly accurate marker with high
specificity and sensitivity (~Table 1).

What is the Role of Adenosine Deaminase in
Special Population in Diagnosis of Peritoneal
TB?

Human Immunodeficiency Virus Patients

Initial studies in human immunodeficiency virus (HIV)
patients had shown low ADA values in TBP. Lymphopenia
and immunosuppression with specific defects in T cells in
HIV patients could be the explanation. Later study by Sathar
et al has shown no difference in ADA value in HIV and non-
HIV patients.'® As of now ADA is being commonly employed
for TBP diagnosis in all immunocompromised patients
though systematic studies are lacking in this area.

Liver Cirrhosis

Value of ascitic fluid protein generally correlates with ADA
values. As cirrhotic patients with TB often have low total
protein value, the use of ADA in cirrhosis has always been
debated. Initial studies suggested that the sensitivity of

Study Journal Year | Study Study Sensitivity | Specificity | Cutoff Suggested [ Methods
screened | included cutoff used in
studies
Riquelme J Clin 2006 | 12 4 100% 97% 36-401U/L | 391U/L Giusti
et all® Gastro
Shen Arch Med | 2013 | NA 16 93% 96% 30-401U/L | NA Guisti-11
et al'® Sci Non-Guisti-5
Tao et al'’ | Diagn 2014 | 23 17 93% 94% 351U/L NA Guisti-12
Microbiol Non-Guisti-5
Infect Dis
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Table 2 Fallacies in adenosine deaminase testing

False positive results False negative results

Lymphoma Early stage of peritoneal TB (where neutrophil dominate)
Malignant ascites Partially treated peritoneal TB

Secondary bacterial peritonitis Liver cirrhosis

Pyoperitoneum Severe combined immunodeficiency

Connective tissue disorders Role unclear

Pancreatic ascites End-stage renal disease patients

Ascites secondary to lymphatic obstruction or lymphangiectasia | Patients on immunosuppression

Abbreviation: TB, tuberculosis.

ascitic ADA in the setting of cirrhosis is low.'® But recently Conclusion
few good studies published have shown that ADA has been
equally effective and accurate in cirrhotic in presence of  ADAis animportant tool for diagnosis of TBP in countries like
TBP.?? A recent study published sensitivity and specificity of  India with high prevalence of TB. It has very high sensitivity
93 and 94%, respectively, at a cutoff of 39.9IU/L. and specificity at a cutoff value of 39 IU/L and remains a cost-
In other special population groups like end-stage renal effective tool for the diagnosis of TBP.
disease, pregnancy, and patients on immunosuppression,
data are meager and hence conclusion cannot be drawn. Ethical Statement
Not applicable.

What are the Fallacies in Adenosine

R . Author Contributions
Deaminase Testing?

Amol Dahale: Initial draft and approval. Ashok Dalal:-

Though ADA is highly sensitive, false positive results are seen Initial draft, revision and approval.
in pancreatic ascites, malignant ascites, and other infective
ascites (=Table 2). But overall, such cases are uncommon and
given the correct clinical scenario posttest probability of ADA
positivity is very high in TBP.
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