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ABSTRACT

Background: Tuberculous peritonitis is difficult to diagnose due to its non-specific clinical manifestations and lack

of proper diagnostic modalities. Current meta-analysis was performed to find the overall diagnostic accuracy of
adenosine deaminase (ADA) in diagnosing tuberculous peritonitis.

Materials and Methods: PubMed, Google Scholar, and Cochrane library were searched to retrieve the published
studies which assessed the role of ascitic fluid ADA in diagnosing tuberculous peritonitis from Jan 1980 to June
2022. This meta-analysis included 20 studies and 2,291 participants after fulfilling the inclusion criteria.

Results: The pooled sensitivity was 0.90 (95% confidence interval [Cl]: 0.85 - 0.94) and pooled specificity was 0.94
(95% Cl: 0.92 - 0.95). The positive likelihood ratio was 15.20 (95% ClI: 11.70 - 19.80), negative likelihood ratio was 0.10
(95% CI: 0.07 - 0.16) and diagnostic odds ratio was 149 (95% Cl: 86 - 255). The area under the summary receiver
operating characteristic curve was 0.97. Cut- off value and sample size were found to be the sources of heterogeneity
in the mete-regression analysis.

Conclusion: Ascitic fluid ADA is a useful test for the diagnosis of tuberculous peritonitis with good sensitivity and
specificity however, with very low certainty of evidence evaluated by Grading of Recommendations, Assessment,
Development and Evaluation approach. Further well- designed studies are needed to validate the diagnostic accuracy
of ascitic fluid ADA for tuberculous peritonitis.
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Diagnostic test accuracy of ADA in TB peritonitis

GRAPHICAL ABSTRACT

An Updated Systematic Review and Meta-Analysis for the Diagnostic Test

Accuracy of Ascitic Fluid Adenosine Deaminase in Tuberculous Peritonitis

°
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Patients Method

Systematic Review
and Meta-Analysis

Tuberculous peritonitis

Outcome

Accuracy of adenosine 20 studies 2,291 patients

deaminase (ADA)

Result

Accuracy of ADA

Pooled sensitivity Pooled specificity

0.90
(95% Cl: 0.85-0.94)

0.94
(95% Cl: 0.92-0.95)

Positive likelihood ratio Negative likelihood ratio

15.20 0.10
(95% ClI: 11.70-19.80) (95% ClI: 0.07-0.16)
Diagnostic odds ratio Area under the SROC
149 0.97

(95% ClI: 86-255)

Ascitic fluid ADA is a useful test for the diagnosis of tuberculous peritonitis with good sensitivity and specificity

Conclusion

however, with very low certainty of evidence evaluated by GRADE approach. Further well- designed studies

are needed to validate the diagnostic accuracy of ascitic fluid ADA for tuberculous peritonitis.

INTRODUCTION

Tuberculosis (TB) is a bacterial disease caused by the
bacterium Mycobacterium tuberculosis. It is a potentially
life-threatening disease with very high worldwide burden
in terms of morbidity and mortality [1]. TB affects all

age groups and can involve any organ system of body.
Usually, these bacteria infect lungs and cause pulmonary
tuberculosis, but the bacteria may also disseminate

to other organs and cause extrapulmonary TB [2].
Extrapulmonary TB cases account for 15% of all the cases
of tuberculosis [3] and out of these, abdomen is involved
in 11% cases [4]. Abdominal TB may affect gastrointestinal
lumen, lymph nodes, abdominal viscera, and peritoneum
[5]. Peritoneal TB or tuberculous peritonitis means

that the infection due to M. tuberculosis has resulted in
inflammation of the peritoneum, which may cause local
complications like adhesions and subacute intestinal
obstruction, or may lead to systemic complications and
death by spreading in blood circulation, if not treated.
Tuberculous peritonitis has emerged as a salient disease-
causing morbidity and mortality due to its resemblance
to other diseases and delay in diagnosis. For example,
other conditions like cirrhosis and carcinomas can mimic
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TB and create confusion in the diagnosis. More than 90%
of tuberculous peritonitis patients present with ascites,
while others may present with fever and abdominal pain.
Ascitic fluid analysis is done for diagnosis [6]. The ascitic
fluid in tubercular infection shows high protein content
(>3 g/dL), and 150 - 4,000/mm? of cells with lymphocytic
predominance. The ratio obtained by dividing ascitic fluid
glucose to blood glucose is below 0.96 and the gradient
between serum albumin and ascitic fluid albumin is below
11 g/d. Hematologic findings are nonspecific [7]. So, there
is @ major problem in diagnosing peritoneal tuberculosis
because the clinical manifestations are non-specific and
these laboratory test results overlap with other diseases.
Although, culture of the tuberculous bacteria is regarded
as the gold standard test, but it is challenging to detect
the bacteria by culture due to their slow growth [8].
Therefore, many clinicians prefer a combination of clinical
examination with other methods such as laparoscopic
biopsy and histopathological examination of peritoneal
tissue (which may reveal caseation necrosis), acid-fast
bacilli (AFB) staining, along with radio imaging techniques
like computed tomography (CT) scan of abdomen for

the diagnosis [8]. But all these methods are either time
consuming, expensive, less sensitive, invasive, or non-
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specific and thus are ineffective to use in daily practice.
While CT scan shows non-specific findings, both culture
and smear mostly fail to give positive results. Not more
than 3% cases show positive AFB smear, while just 20%
show culture positivity [2]. Hence, there is still an absence
of a simple and economical diagnostic test for diagnosing
peritoneal tuberculosis [9].

Tubercular peritonitis shows raised levels of ascitic fluid
adenosine deaminase (ADA) up to more than 36 U/L.
While serum levels of ADA are also elevated to more than
54 U/L, the ratio of ascitic fluid ADA to serum ADA is
above 0.98. The presence of all these findings suggests
tuberculosis [10]. ADA acts as a catalytic enzyme in

the deamination of adenosine nucleosidases to inosine
nucleosidases. ADA is extensively found in lymphocytes
and stimulation of lymphocytes increases ADA activity in
body fluids [10]. This stimulation of lymphocytes is caused
by the tubercular bacteria which activates cellular immune
response and in turn increases ADA levels. This activity

of ADA is used as a test in ascitic fluid for diagnosing
tuberculous peritonitis. The determination of ADA levels is
a fast, easy, readily available, cost-efficient, and minimally
invasive test [11]. Previously available systemic reviews
and meta-analyses have also shown the diagnostic role

of ascitic fluid ADA in patients of peritoneal tuberculosis
with good accuracy [12-14]. Since then, many new studies
have been performed and new methods of meta-analysis
have been recommended. Therefore, this updated meta-
analysis was conducted after including newer studies

and using most recent and recommended meta-analysis
methods to find the overall diagnostic accuracy of ascitic
fluid ADA for using it as a convenient and effective marker
in the diagnosis of tuberculous peritonitis.

MATERIALS AND METHODS

We performed this updated meta-analysis in accord with
the Preferred Reporting Items for Systematic Reviews and
Meta-analysis (PRISMA) guidelines [15]. The protocol for
this meta-analysis was registered in PROSPERO 2022 with
registration number CRD420223419009.

1. PICO tool was used to formulate the research
guestion of our study, which includes
Patients: Cases of tuberculous peritonitis as defined in

individual studies.

Index test: Ascitic fluid ADA levels.
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Comparator (or gold standard): Criteria used to diagnose
tuberculous peritonitis as per individual studies.

Outcome: Diagnostic accuracy of ADA determined by
pooled sensitivity and specificity.

2. Search strategy

PubMed, Google Scholar, and Cochrane library were

used as search engines by two independent reviewers to
systematically search and retrieve the published studies
which assessed the role of ascitic fluid ADA in diagnosing
tuberculous peritonitis from January 1980 to June 2022.
We used, ascitic fluid AND ADA OR adenosine deaminase
AND mycobacterium tuberculosis OR tuberculous AND
peritonitis AND sensitivity as key words to search the
studies. The filter to search restricted to human was
applied. The references of related articles were also
searched to find out any missing study.

3. Eligibility criteria

Inclusion criteria: Studies which met following inclusion
criteria were included: Studies reporting sufficient data
to determine pooled sensitivity and pooled specificity for
diagnosing tuberculous peritonitis, studies reporting data
in English language, studies conducted in patients with
age more than 18 years, and studies which are published
as full text article.

Exclusion criteria: Editorials, case reports, conference
proceedings, and pre-print letters to editor were excluded.

The eligibility of studies was assessed by two independent
reviewers and any disparity if present was solved by
consensus.

4. Quality assessment of studies

Quality Assessment of Diagnostic Accuracy Studies 2
(QUADAS-2) was used to assess the methodological
guality of studies and risk of bias [16]. It is an evidence-
based tool used for assessing the qualities of the
diagnostic accuracy studies in systematic reviews, which
includes four key domains: patient selection, index test,
reference standard, and flow and timing. The risk of bias
is categorised as high, low, or unclear risk. In case of
disparity, a third reviewer was assigned to discuss and
reach a conclusion.

5. Data extraction

The assessment of the final collection of articles was
carried out by two independent reviewers who extracted
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the following data from the studies: author's name, year
of study, ethnicity of patients, mean age of patients,
number of study participants (TBP and Non-TBP),
reference standard or gold standard for diagnosis of TBP,
study design and data collection method (prospective

or retrospective), ADA assay method, cut-off value, true
positive, false negative, true negative, false positive and
sensitivity and specificity data. Any disparity, if present
was settled by discussion with a third reviewer. In case, if
any information was not present in the articles, the term
“Not Available or NA" was used to label it.

6. Statistical analysis

The standard method which is recommended for the
meta-analysis of diagnostic tests was used in this meta-
analysis. Accuracy of ADA in diagnosing tuberculous
peritonitis was assessed by calculating pooled sensitivity
and specificity with 95% confidence interval (Cl), using
random-effects model. The effectiveness of ascitic fluid
ADA as a diagnostic test was assessed by calculating
diagnostic odds ratio (DOR). Positive likelihood ratios
(PLR) and negative likelihood ratios (NLR) were also
computed. The discriminatory accuracy of ascitic fluid
ADA in diagnosing tuberculous peritonitis was assessed
by forming summary receiver operating characteristic
(SROC) curve [17]. 12 statistics and Chi-square tests

were used to assess heterogeneity among the study
groups, where a value of >50% suggested presence

of heterogeneity. Meta-regression and subgroup
analyses were performed to check source of possible
heterogeneity. The variables taken in meta-regression
analysis included: cut-off value of ADA (categorical
variable [<30/>30 U/L]), sample size (categorical variable
[<115/>115]), mean age (continuous variable, in years),
gender (categorical variable [male/female]), ethnicity
(categorical variable [Asian/Caucasian]), reference
standard (categorical variable [with/without radio-
imaging]), ADA assay method (categorical variable
[Giusti/Non-Giusti]), and data collection (categorical
variable [prospective/retrospective]). Deek's funnel

plot was used for checking publication bias [18]. The
Grading of Recommendations, Assessment, Development
and Evaluation (GRADE) approach was used to work

out the certainty of evidence for the ascitic fluid ADA

as a diagnostic marker of tuberculous peritonitis. The
analysis of data in our study was done using Stata
version 13 (Stata Corp LLC, College Station, TX, USA).
The risk of bias was assessed using Review Manager
version 5.4.1 (The Nordic Cochrane Centre, The Cochrane
Collaboration, Copenhagen, Denmark).
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1. Study selection

753 records were identified by electronic database and
search engines from which duplicate and ineligible studies
were excluded, leaving 534 studies for screening. Out

of these, irrelevant studies and studies with insufficient
data were excluded, leaving 65 records for eligibility
assessment. After further exclusions based on the type of
study, 11 eligible studies were obtained which were added
to the 9 studies taken from previous versions of the
review, leaving 20 studies for final data analysis. PRISMA
chart for study selection and inclusion process is shown in
Figure 1.

2. Characteristics of studies included

The summary of the studies [19-38] included in this
meta-analysis is shown in Table 1. The average sample
size for the final 20 studies was 115 (16 - 368), and the
total sample size was 2,291. Mean age of the patients
ranged between 34.5 and 62 years. Out of 20, 6 studies
had patients of Caucasian origin, while 14 studies had
Asian patients. For the measurement of ascitic fluid ADA,
6 studies each used Giusti and 1 modified-Giusti method,
7 studies have used newer methods (non-Giusti) while,
6 studies did not reveal the assay method used for ADA
determination. The cut-off value of ADA for diagnosing
tuberculous peritonitis was >30 U/l in 10 studies and
<30 IU/l'in the other 10 studies. The data collection was
prospective in 13 studies and retrospective in 7 studies.
The diagnosis of tuberculous peritonitis was established
by different methods like clinical examination including
response to treatment, bacteriological (ascitic fluid
culture/AFB staining) examination, histopathological
examination of tissue, and radio-imaging techniques like
CT scan of abdomen in different studies.

3. Methodological quality assessment

The results of assessment of risk of bias by QUADAS-2
are shown in Figure 2 and Figure 3. These results

show that maximum risk of bias (50%) was observed

in the index test domain as pre-defined cut-off values
for ADA to diagnose tuberculous peritonitis were not
set in maximum studies and blinding was not done for
reference standard test results. Another domain where
the risk of bias was revealed in this assessment was the
patient selection domain as the sampling methods were
not specified in most studies and case-control designs
were not avoided.
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4. Diagnostic accuracy of ADA for TBP
We performed heterogeneity analysis

to select the appropriate model for
calculation and it showed 12 values of
59.3% and 51.5% for sensitivity and
specificity respectively, which suggests
presence of significant heterogeneity
among the studies. Hence, we used random
effects model for our meta- analysis.

The forest plots of the sensitivity and
specificity of ascitic fluid ADA assay in
diagnosing TBP are shown in Figure 4.
The data computed from 20 included
studies having total 2,291 patients showed
pooled sensitivity of 0.90 (95% Cl: 0.85 -
0.94), pooled specificity of 0.94 (95% ClI:
0.92 - 0.95), and the DOR of 149 (95% ClI:
86 - 255). The results of pooled analyses
suggest clinically important diagnostic
value of ascitic fluid ADA for tuberculous
peritonitis. The discriminatory accuracy of
ascitic fluid ADA to diagnose tuberculous
peritonitis was shown by plotting SROC
curve with area under the curve (AUC) =
0.97(95% Cl: 0.95 - 0.98) (Fig. 5).

Nomogram analysis (Fagan plot) with pre-
test probability of 50% was performed to
find out post-test probabilities. The post-
test probability of tuberculous peritonitis
increased to 94% when ascitic fluid

ADA levels were above cut-off value, and
decreased to 9% when ascitic fluid ADA
was below cut-off value. The PLR was 15.20
(95% CI: 11.70 - 19.80), while the negative
likelihood ratio NLR was 0.10 (95% ClI: 0.07
- 0.16) (Fig. 6).

5. Publication bias

Deek's funnel plot (Fig. 7) was formulated
to check publication bias, which showed a
P-value of 0.94 for the slope coefficient.
This value is not statistically significant,
suggesting symmetry in the data with less
probability of publication bias.

6. Meta-regression analysis
Meta-regression analyses were done to look
for the source of possible heterogeneity
with following variables: cut-off value of
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scan of abdomen); P, prospective; R, retrospective; MTB, Mycobacterium tuberculosis.
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°
ADA (categorical variable [€30/>30
U/L1), sample size (categorical variable
[<115/5115]), mean age (continuous
variable), gender (categorical variable
[male/female]), ethnicity (categorical
variable [Asian/Caucasian]), reference
standard (categorical variable [with/
without radio- imaging]), ADA assay
method (categorical variable [Giusti/
Non-Giustil), and data collection
(categorical variable [prospective/
retrospectivel). The results of meta-
regression analysis (Fig. 8) showed
that the cut-off value for ascitic fluid
ADA and sample size could be the
possible sources of heterogeneity,
which were further analysed by sub-
group analysis.

7. Sub-group analysis

Sub-group analysis was conducted for
cut-off value of ascitic fluid ADA and
sample size. The results of sub-group
analysis are shown in Table 2. For
ascitic fluid ADA, the AUC was 0.95
(95% Cl: 0.93 - 0.97) for cut-off <30 U/L
(10 studies) and 0.98 (95% CI: 0.96 -
0.99) for cut-off >30 U/L (10 studies).

For sample size <115 (12 studies), the
AUC was 0.97 (95% Cl: 0.95 - 0.98)
and for sample size 115 (8 studies),
the AUC was 0.96 (95% CI: 0.94 -
0.98). Further, regarding the cut-ff
value of ascitic fluid ADA there was
not much difference in the sensitivity
and specificity of the two groups (<30
and >30). Also, there was not much
difference in the heterogeneity of
sensitivity in between these two cut-off
values. However, the heterogeneity

of specificity of the cut-off value >30
was lesser (16.83 Cl: 0.00 - 73.61)
than the <30 (65.94 Cl: 43.10 - 88.79)
group though, with large Cl. Regarding
the sample size, again there was not
much difference in the sensitivity and
specificity of the two groups (<115 and
>115). Heterogeneity was significant
for the sensitivity in the two groups
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however, it was lesser in the sample size »115(27.64 Cl:
0.00 - 85.49) group, but again with large CI.

8. GRADE analysis

GRADE analysis was also conducted in this meta-analysis
and the results are shown in Table 3. For ascitic fluid
ADA, the certainty of evidence to diagnose tuberculous
peritonitis was found to be very low, both for sensitivity
and specificity.
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DISCUSSION

Tuberculous peritonitis poses great concerns in terms
of morbidity and mortality, especially in endemic zones.
Timely diagnosis and treatment can prevent the fatal
course of the disease. But the current standard methods
of diagnosing this disease are either time consuming
(culture), less sensitive (culture, AFB smear), invasive
(laparoscopy), non-specific (CT scan), and expensive
(laparoscopy, CT scan). Assay of lipoarabinomannan

in urine is a useful rapid, cheaper and easily available
diagnostic test for tuberculosis particularly in children
and HIV positive patients. However, it's sensitivity and
specificity vary widely depending upon the patients
status belonging to different age group, CD4+count, HIV
infection status and testing method [40]. This gives rise
to the need of a marker which is quick, less expensive,
non-invasive, reliable and has good sensitivity and
specificity. ADA has come up as an important tool with
all these qualities and many studies have highlighted
the role of ADA in diagnosing tuberculous peritonitis
with good sensitivity and specificity. Although patients
with liver cirrhosis are believed to have low levels of
ascitic fluid ADA, when such patients get concomitantly
infected with peritoneal tuberculosis, the levels of ascitic
fluid ADA get elevated. Thus, ascitic fluid ADA may be
useful in diagnosing TBP even in patients with underlying
liver cirrhosis [39]. The diagnostic power of ascitic fluid
ADA for peritoneal tuberculosis has been assessed via
systematic reviews and meta-analyses in literature.

The meta-analysis performed by Riquelme et al in 2006
concluded that ADA proves to be a quick test with

good discriminatory power for diagnosing peritoneal

TB [12]. But their study had some shortcomings. Only
four studies were included in that meta-analysis and it
lacked assessment methods like quality assessment and
publication bias. After that two more meta-analyses were
conducted, one by Shen et al in 2013, and the other by
Tao et al in 2014 [13, 14]. The first meta- analysis included
16 studies while the second one included 17 studies. Both
meta-analyses showed the promising diagnostic role of
ADA in ascites with tuberculous etiology [13, 14]. Since
then, more studies have been conducted and new and
robust methods of assessment have been recommended
for diagnostic studies. Thus, we carried out an updated
meta-analysis including older and newer studies, using
latest recommended methods and guidelines for reporting
meta- analysis results of diagnostic studies. We also
reported results of meta-regression analysis, subgroup
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Figure 4. Forest plots of pooled sensitivity and specificity of ascitic fluid ADA in the diagnosis of tuberculous peritonitis.
ADA, adenosine deaminase.

analysis and GRADE analysis. A Comparison between the
current meta-analysis and the previous meta-analyses is

shown in Table 4.

In this study, we have put attention on the diagnostic role of
ascitic fluid ADA in diagnosing tuberculous peritonitis. We
included 20 studies with 2,291 participants. We performed
heterogeneity analysis and it indicated the presence

of significant heterogeneity among the studies. So, the

icjournal.org

random effects model was used for our meta-analysis.

Our meta-analysis included studies with adult patients.
However, we included two studies in which the inclusion
criteria for age of patients were above 16 years because
the mean age in these two studies was above 50 years
which corresponds to adult population.

The summary estimates for sensitivity and specificity in
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ROC, receiver operating characteristic; ADA, adenosine deaminase.
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Figure 8. Meta-regression analysis to find possible source of

heterogeneity.

our study were 0.90 and 0.94 respectively, and summary
AUC was 0.97. The AUC plays an important role in
depicting overall accuracy of the diagnostic studies. An
AUC value of 1 means that ADA can perfectly differentiate
tuberculous from non-tuberculous peritonitis. Our meta-
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Table 2. Sub group analysis

°
lc Infection &
Chemotherapy

Subgroup No. of Sensitivity Specificity Heterogeneity (95% ClI) PLR NLR DOR AUC (95% CI)
studies (95% CI) (95% CI) Sensitivity Specificity
Cut-off value
<30 U/L 10 0.85 (0.79 - 0.90) 0.93(0.89-0.95) 48.96 (11.90 - 86.02) 65.94 (43.10 - 88.79) 1.7 0.16 72 0.95(0.93-0.97)
>30 U/L 10 0.94 (0.87 - 0.97) 0.95(0.93-0.96) 49.73 (13.31- 86.15) 16.83 (0.00 - 73.61) 17.9 0.07 271 0.98(0.96 - 0.99)
Sample size
<115 12 0.92 (0.83-0.96) 0.93(0.87-0.96) 57.57 (30.33 - 84.80) 46.99 (11.54 - 82.45) 12.6 0.09 139 0.97(0.95-0.98)
>115 8 0.89 (0.81-0.94) 0.95(0.93-0.96) 71.44 (50.78 - 92.10) 27.64 (0.00 - 85.49) 16.4 0.11 145 0.96 (0.94 - 0.98)

Cl, confidence interval; PLR, positive likelihood ratio; NLR, negative likelihood ratio; DOR, diagnostic odds ratio; AUC, area under curve.

analysis reported AUC to be 0.97, indicating high accuracy
level of ascitic fluid ADA for tuberculous peritonitis.

In accord with the previous meta-analyses, this meta-
analysis also reveals the diagnostic power of ADA in
diagnosing tuberculous peritonitis.

Another parameter which indicates diagnostic accuracy

in terms of a number value by combining sensitivity and
specificity data is the DOR. It is obtained by dividing odds
of giving a positive result in patients with TBP to the odds
of giving a positive test result in patients without TBP. The
higher DOR values correspond to better discriminatory
power of the test. In our study, the DOR was found to be
149, indicating important role of ascitic fluid ADA as a
marker in discriminating TBP from non-TBP patients.

In this study, we also calculated the likelihood ratios. The
PLR was 15.20 indicating that probability of patients with
tuberculous peritonitis giving a positive ascitic fluid ADA
test result is 15.2 times more than patients not having
TBP. The NLR was 0.10 indicating that probability of
patients with tuberculous peritonitis giving a negative
ascitic fluid ADA test result is 0.10 times as that of a
patient, not having TBP.

The methodological quality assessment of studies was
done by QUADAS-2 tool.

We also assessed the post-test probability of tuberculous
peritonitis by nomogram analysis, setting the pre-test
probability at 50%. The post-test probability increased
to 94% when ascitic fluid ADA was above cut-off and
decreased to 9% when it was below cut-off value. The
publication bias was checked by Deek's funnel plot which
indicated symmetry in the data and less probability of
publication bias.

In this meta-analysis, we performed meta-regression

analyses which indicated sample size and cut-off value for
ascitic fluid ADA to be the possible sources of heterogeneity,

icjournal.org
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which were further analysed by sub-group analysis (Table
2). Heterogeneity is significant in the sensitivity and
specificity of both the sample size sub-groups (<115 and >115)
except in sample size >115 group where it is less 27.64 (Cl:
0.00 - 85.49) in the specificity. However, confidence interval
is wide hence precision is less. Similarly, heterogeneity is
lesser (16.83 Cl: 0.00 - 73.61) for the specificity in the cut-off
sub-group >30U/L, but again with wide confidence interval
hence, here again precision is less. This heterogeneity may
be due to the non-reporting of patient selection method or
bias in the patient selection method, lack of blinding in the
use of index test and using different cut-off value for ascitic
fluid ADA in the included studies.

GRADE approach further analysed that the certainty of
evidence to use ascitic fluid ADA for the diagnosis of
tuberculous peritonitis is very low both for sensitivity and
specificity due to very serious risk of bias and serious
indirectness and inconsistency in the studies.

Our meta-analysis included 20 studies which is a
relatively higher number as compared to any previous
meta-analysis on the same topic. We included newer
studies which were added in the literature after the

last meta-analysis. We used newer and recommended
methods of meta-analysis like the PRISMA guidelines
(which stands for preferred reporting items for a
systematic review and meta-analysis of diagnostic test
accuracy studies) and QUADAS-2 in this study, which
increases the reliability of our study. The results of
pooled sensitivity and specificity of ascitic fluid ADA

in diagnosing tuberculous peritonitis in our study were
highly significant. We also assessed possible sources of
heterogeneity in our study and conducted sub-group
analyses for them. Further, GRADE approach was used to
assess the certainty of evidence to use ascitic fluid ADA
for the diagnosis of tuberculous peritonitis.

We included studies which were reported in English
language only, which may have caused language
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publication bias in selection of studies. The diagnosis

of tuberculous peritonitis was established by different
methods like clinical examination, bacteriological

(ascitic fluid culture/AFB smear) examination, biopsy &
histopathological examination, and response to treatment
of tuberculosis. This may have caused misclassification
bias. The meta-analysis included the studies which
showed that patients with tuberculous peritonitis had
raised ascitic fluid ADA levels, but the study of correlation
between the value of ADA and severity of peritonitis was
not assessed.

Another limitation was a lack of a definitive predefined
cut-off value for ascitic fluid ADA for the diagnosis

of tuberculous peritonitis and different studies used
different ADA cut-off values. This lack of definitive cut-off
value and differences in sample size of studies introduced
heterogeneity in our study. The assessment of the studies
was done based on the results of their data and individual
patient data analysis was not done which could have
otherwise given more homogenous findings.

In conclusion, On the basis of results summarised in this
meta-analysis, the determination of ascitic fluid ADA
plays a valuable role in diagnosing tuberculous peritonitis
and it may be used as a marker of choice for diagnosis of
TBP however with very low certainty of evidence. Hence,
the diagnostic utility of ascitic fluid ADA should be used
in addition to the pre-existing conventional diagnostic
methods like clinical, bacteriological and histopathological
examination. Moreover, further research is required for
determining precise diagnostic accuracy of ascitic fluid
ADA for TBP diagnosis by conducting more multi-centric
studies with high methodological quality and using a
predefined definitive cut-off value of ascitic fluid ADA to
obtain homogenous data findings.
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