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Abstract
AIM: To investigate the performance and diagnostic 
accuracy of interferon-gamma (IFN-γ) for tuberculous 
peritonitis (TBP) by meta-analysis.

METHODS: A systematic search of English language 
studies was performed. We searched the following 
electronic databases: MEDLINE, EMBASE, Web of Sci-
ence, BIOSIS, LILACS and the Cochrane Library. The 
Standards for Reporting Diagnostic Accuracy initiative 
and Quality Assessment for Studies of Diagnostic Ac-
curacy tool were used to assess the methodological 
quality of the studies. Sensitivity, specificity, and other 
measures of the accuracy of IFN-γ concentration in 
the diagnosis of peritoneal effusion were pooled using 
random-effects models. Receiver operating character-
istic (ROC) curves were applied to summarize overall 
test performance. Two reviewers independently judged 
study eligibility while screening the citations.

RESULTS: Six studies met the inclusion criteria. The 

average inter-rater agreement between the two re-
viewers for items in the quality checklist was 0.92. 
Analysis of IFN-γ level for TBP diagnosis yielded a sum-
mary estimate: sensitivity, 0.93 (95%CI, 0.87-0.97); 
specificity, 0.99 (95%CI, 0.97-1.00); positive likeli-
hood ratio (PLR), 41.49 (95%CI, 18.80-91.55); nega-
tive likelihood ratio (NLR), 0.11 (95%CI, 0.06-0.19); 
and diagnostic odds ratio (DOR), 678.02 (95%CI, 
209.91-2190.09). χ 2 values of the sensitivity, specificity, 
PLR, NLR and DOR were 5.66 (P  = 0.3407), 6.37 (P  = 
0.2715), 1.38 (P  = 0.9265), 5.46 (P  = 0.3621) and 1.42 
(P  = 0.9220), respectively. The summary receiver ROC 
curve was positioned near the desirable upper left 
corner and the maximum joint sensitivity and specific-
ity was 0.97. The area under the curve was 0.99. The 
evaluation of publication bias was not significant (P  = 
0.922).

CONCLUSION: IFN-γ may be a sensitive and specific 
marker for the accurate diagnosis of TBP. The level of 
IFN-γ may contribute to the accurate differentiation of 
tuberculosis (TB) ascites from non-TB ascites. 

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
Tuberculous peritonitis (TBP) is a manifestation of  tuber-
culosis (TB), which constitutes about 3% of  extrapulmo-
nary tuberculosis (EPTB) cases, and EPTB constitutes 
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about 15%-20% of  all cases of  TB in immunocompetent 
patients and accounts for more than 50% of  cases in hu-
man immunodeficiency virus-positive individuals[1]. TBP 
is one of  the most common forms of  EPTB and cases 
of  TBP are expected to increase with the increasing in-
cidence of  TB worldwide[2,3]. Early diagnosis of  TBP is 
beneficial for anti-TB treatment, the prevention of  com-
plications, and reduction of  mortality rate[4]. However, 
current clinical diagnostic techniques for TBP are time-
consuming and inefficient. The definitive diagnosis re-
quires histological confirmation of  caseous granulomas. 
As ascites is one of  the clinical signs of  TBP, bacterio-
logic confirmation can be performed using ascitic fluid-
derived acid-fast bacilli smears as well as cultures for 
Mycobacterium tuberculosis (M. tuberculosis). However, four 
weeks are required for the cultivation of  M. tuberculosis, 
and acid-fast bacilli smears are too insensitive to meet 
the current diagnostic demand[5]. Laparoscopy-guided 
biopsy is advantageous for rapid TBP diagnosis, but has 
complications related to anesthesia and potential injury 
and bleeding[6]. An evaluation of  existing techniques is 
urgently required as is the development of  new methods 
with high sensitivity and specificity for early and accurate 
TBP diagnosis.

M. tuberculosis infection initiates an immunologic cas-
cade involving the secretion of  various cytokines and 
recruitment of  Th1 lymphocytes. With abundant cell 
recruitment at the morbid site, the levels of  various cyto-
kines are markedly elevated. Interferon-gamma (IFN-γ) 
is an important cytokine following infection with M. 
tuberculosis[7,8]. Studies assessing the level of  IFN-γ have 
been reported. Several studies from different parts of  
the world have demonstrated the efficacy of  IFN-γ for 
the diagnosis of  TB pleural and pericardial effusions[9,10], 
and its diagnostic efficacy has been compared with that 
of  adenosine deaminase (ADA) in terms of  cost-effec-
tiveness[11]. Some studies have also evaluated the role 
of  IFN-γ in the diagnosis of  TB ascites[12-14]. However, 
whether IFN-γ detection contributes to accurate TBP 
diagnosis remains controversial. In the present study, we 
systematically analyzed and assessed the overall efficacy 
of  IFN-γ in the diagnosis of  TBP via meta-analysis tech-
niques.

MATERIALS AND METHODS
Search strategy and study selection
We searched the following electronic databases: MED-
LINE (1980-2011); EMBASE (1980-2011); Web of  Science 
(1990-2011); BIOSIS (1993-2011) and LILACS (1980-2011). 
We also reviewed the Cochrane Library to identified 
relevant studies. Updated searches were carried out in 
December 2011. The following search terms were used: 
“tuberculosis” “Mycobacterium tuberculosis” “peritonitis” 
“peritoneal effusion/peritoneal fluid/abdominal effu-
sion/ ascitic fluid/ascites” “interferon/IFN” “sensitivity 
and specificity” and “accuracy”. We contacted experts in 
the specialty and searched the reference lists of  primary 
and review articles. Although no language restrictions 

were imposed initially, our resources only permitted the 
review of  articles published in the English language for 
the full text review and final analysis. Conference ab-
stracts and letters were excluded due to unavailable data.

A study was included when it provided both the sen-
sitivity (true-positive rate) and specificity (false-positive 
rate) of  IFN-γ for TBP diagnosis, or provided IFN-γ 
values in a dot-plot form that allowed results to be ex-
tracted for individual study subjects. Patients of  any age 
diagnosed with TBP underwent smear or culture of  M. 
tuberculosis and/or histologic observation of  peritoneal 
tissue, as well as clinical diagnosis, such as response to 
anti-TB therapy. In addition, we selected studies includ-
ing at least 10 TBP specimens which were eligible for 
inclusion in order to reduce selection bias due to a small 
number of  participants. Two reviewers (Su SB and Jiang 
HX) independently judged study eligibility while screen-
ing the citations. Disagreements were resolved by con-
sensus.

Data extraction and quality assessment
Two reviewers (Su SB and Jiang HX) checked and ex-
tracted data independently. The reviewers were blinded 
to publication details, and disagreements were resolved 
by consensus. Data retrieved from the reports included 
participant characteristics, assay methods, sensitivity and 
specificity data, cutoff  values, year of  publication, and 
methodological quality. Peritonitis IFN-γ values provided 
in dot plots were measured by placing scalar grids over 
the plots, and were analyzed by a receiver operating char-
acteristic (ROC) curve for each study (SPSS; Chicago, IL, 
United States). A summary of  each study, including the 
numbers of  true-positive, false-positive, false-negative 
and true-negative findings, is displayed in Table 1.

We assessed the methodological quality of  studies 
using guidelines established by the Standards for Report-
ing Diagnostic Accuracy (STARD)[15] initiative and the 
Quality Assessment for Studies of  Diagnostic Accuracy 
(QUADAS) tool[16]. In addition, the following study 
design characteristics were retrieved: (1) cross-sectional 
design vs case-control design; (2) consecutive or ran-
dom sampling of  patients; (3) blind (single or double) 
interpretation of  determination and reference standard 
results; and (4) prospective data collection. If  primary 
studies did not show data that met the above criteria, we 
requested them from the authors. The “unknown” items 
were then treated as “no” if  the authors did not respond.

Statistical analysis
We used standard methods recommended for meta-anal-
yses of  diagnostic test evaluations[17]. Analyses were per-
formed using a professional statistical software program 
(Meta-DiSc for Windows; XI Cochrane Colloquium; Bar-
celona, Spain). The following measures of  test accuracy 
were analyzed for each study: sensitivity, specificity, posi-
tive likelihood ratio (PLR), negative likelihood ratio (NLR) 
and diagnostic odds ratio (DOR).

The analysis was based on a summary ROC (SROC) 
curve[17]. Sensitivity and specificity as a single test thresh-
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old identified for each study were used to plot an SROC 
curve[18]. A random-effects model was adopted to cal-
culate the average sensitivity, specificity, and other mea-
sures across studies[19,20]. 

The term heterogeneity refers to the degree of  vari-
ability in results across studies, which was used in rela-
tion to meta-analyses. We detected statistically significant 
heterogeneity with the χ 2 test (Fisher exact tests). To 
assess the effects of  STARD and QUADAS scores on 
the diagnostic ability of  IFN-γ, we included them as 
covariates in univariate meta-regression analysis (inverse 
variance weighted). We also analyzed the effects of  other 
covariates on DOR, such as cross-sectional design, con-
secutive or random sampling of  patients, single or double 
interpretation of  determination, reference standard re-
sults, and prospective data collection. The relative DOR 
(RDOR) was calculated according to standard methods 
to analyze the change in diagnostic precision in the study 
per unit increase in the covariate[21,22]. Since publication 
bias is of  concern for meta-analyses of  diagnostic stud-
ies, we tested for the potential presence of  this bias with 
funnel plots and the Egger test[23].

RESULTS
Selection and summary of studies
Eleven out of  25 publications dealing with peritonitis 
IFN-γ concentration for TBP diagnosis were considered 
to be eligible for inclusion in the meta-analysis[10,12-14,24-30]. 
Among these publications, five studies[10,24-27] were ex-
cluded because IFN-γ was detected only in peritoneal 
dialysis patients[27], there was no detailed data[25] and the 

number of  participants was 10 or less[10,24,26] (Figure 1). 
Finally, 6 studies[12-14,28-30] including 131 TBP patients and 
309 non-TBP patients were available for analysis, and 
the clinical characteristics of  these studies, along with 
QUADAS scores, are outlined in Table 1.

Quality of reporting and study characteristics
The average inter-rater agreement between the two re-
viewers for items in the quality checklist was 0.92. All 
studies (100%) were collected from consecutive patients. 
The average sample size was 69 (range, 41-119) in the 
included studies. In four studies[12,13,28,30], a small propor-
tion of  the patients received the diagnosis according to 
clinical presentation, peritoneal effusion analysis, radiol-
ogy findings and responsiveness of  the patient to anti-
TB chemotherapy. However, the diagnosis of  peritoneal 
TB was confirmed in most of  the TBP patients based 
on the conventional “gold standard” which was a smear 
or a positive M. tuberculosis culture which was taken from 
ascitic fluid and/or histology showing a caseating granu-
loma. In two studies[14,29], all patients were diagnosed 
with TBP based on a smear or culture that was positive 
for M. tuberculosis and had been taken from ascitic fluid 
and/or histology showing a caseating granuloma. All 
studies (100%) which reported that the study design was 
prospective could be identified (Table 2). Two studies 
(33.3%) reported blinded interpretation of  the IFN-γ as-
say independent of  the reference standard. 

Diagnostic accuracy
The sensitivity and specificity of  6 IFN-γ assays for the 
diagnosis of  TBP are shown in the forest plot (Figure 2). 

Table 1  Summary of included studies

Ref. Patients Assay method Cut off Test results Quality score

TP FP FN TN STARD QUADAS

Ribera et al[12] 86 RIA 3 U/mL or 9 U/mL 16 0 0 70 11 9
Soliman et al[13] 50 ELISA 26 pg/mL 13 0 3 33 15 12
Sathar et al[14] 92 RIA 3.2 U/mL 25 1 2 54 13 10
Saleh et al[28] 41 ELISA 0.35 IU/mL 13 0 1 27 16 11
Sharma et al[29] 119 ELISA 112 pg/mL 30 3 1 85 18 13
Sathar et al[30] 52 ELISA 20 pg/mL 21 0 2 29 14 12

ELISA: Enzyme-linked immunosorbent assay; RIA: Radioimmunoassay; TP: True-positive; FP: False-positive; FN: False-negative; TN: True-negative; 
STARD: Standards for Reporting Diagnostic Accuracy, maximum score 25, guidelines that aim to improve the quality of reporting in diagnostic studies; 
QUADAS: Quality Assessment for Studies of Diagnostic Accuracy, appraisal by use of empirical evidence, maximum score 14, expert opinion and formal 
consensus to assess the quality of primary studies of diagnostic accuracy.

Table 2  Characteristics of included studies

Ref. TB/N-TB patients Reference standard Cross-sectional design Consecutive or random Blinded design Prospective

Ribera et al[12] 16/70 Bac/His or Clin No Yes No Yes
Soliman et al[13] 17/33 Bac/His or Clin No Yes Yes Yes
Sathar et al[14] 30/62 Bac/His No Yes No Yes
Saleh et al[28] 14/27 Bac/His or Clin No Yes No Yes
Sharma et al[29] 31/88 Bac/His Yes Yes Yes Yes
Sathar et al[30] 23/29 Bac/His or Clin No Yes No Yes

TB: Tuberculosis; Bac: Bacteriology; His: Histology; Clin: Clinical course.

Su SB et al . Interferon-gamma in diagnosis of tuberculous peritonitis
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Sensitivity of  IFN-γ for TBP diagnosis ranged from 0.54 
to 1.00 (mean, 0.93; 95%CI, 0.87-0.97), while specificity 
ranged from 0.87 to 1.00 (mean, 0.99; 95%CI, 0.97-1.00). 
We also noted that PLR was 41.49 (95%CI, 18.80-91.55), 
NLR was 0.11 (95%CI, 0.06-0.19) and DOR was 678.02 
(95%CI, 209.91 to 2190.09). χ 2 values of  sensitivity, spec-
ificity, PLR, NLR and DOR were 5.66 (P = 0.3407), 6.37 
(P = 0.2715), 1.38 (P = 0.9265), 5.46 (P = 0.3621) and 
1.42 (P = 0.9220), respectively, indicating no significant 
heterogeneity for sensitivity, specificity, PLR, NLR and 
DOR between studies.

The SROC plot is different from the traditional ROC 
plot and explores the effect of  varying thresholds on 
sensitivity and specificity in a single study. In a SROC 
plot, any of  the data points represent a separate study. 
The SROC curve represents a global summary of  test 
performance and shows the tradeoff  between sensitivity 
and specificity. A graph of  the SROC curve for IFN-γ 
determination showing true-positive rates and false-
positive rates from individual studies is shown in Figure 3. 
As a global measure of  test efficacy, we used the Q-value, 
the intersection point of  the SROC curve with a diago-
nal line from the left upper corner to the right lower cor-
ner of  the ROC space, which corresponds to the highest 
common value of  sensitivity and specificity for the test. 
This point represents an overall measure of  the discrimi-
natory power of  a test. Our data showed that the SROC 
curve was positioned near the desirable upper left corner 
and that the maximum joint sensitivity and specificity 
was 0.97. The area under the curve (AUC) was 0.99. This 
indicated a high level of  overall accuracy.

Multiple regression analysis and publication bias
By using the STARD guidelines[15], a quality score for 
each study was compiled on the basis of  title and intro-
duction, methods, results and discussion (Table 1). Qual-

ity scoring was also carried out using QUADAS[16], in 
which a score of  1 indicated a fulfilled criterion, 0 if  an 
unclear criterion, and -1 if  criterion not achieved. These 
scores were used in the meta-regression analysis to assess 
the effect of  study quality on the RDOR of  IFN-γ in 
the diagnosis of  TBP. As shown in Table 3, studies with 
higher quality (STARD score, ≥ 13; QUADAS score, ≥ 
10) produced RDOR values that were not significantly 
higher than those studies with lower quality. We also not-
ed that differences for studies with or without blinded, 
cross-sectional, consecutive/random and prospective de-
signs did not reach statistical significance, indicating that 
the study design did not substantially affect the diagnos-
tic accuracy.

The evaluation of  publication bias showed that the 
results from the Egger test were not significant (P = 
0.922). These results indicated little potential for publica-
tion bias.

DISCUSSION
The diagnosis of  extrapulmonary mycobacterial infec-
tion is often difficult to establish since it has a nonspe-
cific clinical presentation. Conventional diagnostic tests 
such as microscopic examination of  peritonitis fluid by 
Ziehl-Neelsen staining, culture of  mycobacteria from 
peritoneal effusion and peritonitis pathological exami-
nations, are not always helpful in making the diagnosis 
because of  their limitations. Invasive procedures, such as 
peritoneoscopy, laparotomy and peritoneal biopsy, which 
require appropriate and adequate clinical specimens are 
complex and sometimes risky[6,14]. A negative smear for 
acid-fast bacilli, a lack of  granulomas on histopathology, 
and failure to culture M. tuberculosis do not exclude the 
diagnosis[5,31-33]. Furthermore, the culture of  M. tuberculo-
sis takes 4 wk, and acid-fast bacilli smears are too insensi-
tive to meet current needs[5,34].

The most popular biomarkers which have been pro-
posed for TBP diagnosis are ADA and INF-γ. The levels 
of  both were significantly higher in TBP patients than in 

3 citations carried too few participants, 
no more than 10;
1 study had no clinical data;
IFN-γ was only available in peritoneal 
dialysis patients

8 citations were excluded based on 
screening titles and abstract;
3 citations were not published in English;
3 were reviews

11 potentially relevant articles 
identified for further review

25 citations identified from MEDLINE, 
EMBASE, Cochrane library, etc. 

6 articles include in meta-analysis

Figure 1  Flowchart of study selection. IFN-γ: Interferon-gamma.
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Figure 2  Forest plot showing the sensitivity and specificity of interferon-
gamma in the diagnosis of tuberculous peritonitis. Forest plot shows the 
sensitivity and specificity of interferon-gamma (IFN-γ) for tuberculous peritonitis 
diagnosis. The point estimates of sensitivity and specificity from each study 
are shown as solid circles. Error bars indicated 95%CI. Numbers indicate the 
studies included in the meta-analysis, as cited in the reference list. Pooled es-
timates for IFN-γ assay were as follows: sensitivity, 0.93 (95%CI, 0.87 to 0.97), 
specificity, 0.99 (95%CI, 0.97 to 1.00).
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non-TBP patients. Both showed relatively high sensitiv-
ity and specificity in diagnosing TBP[12,14,24,26,28,29]. How-
ever, there are also other methods for TBP diagnosis, 
such as the molecular rapid amplification-based tests 
[for example polymerase chain reaction (PCR)] which 
detect specific DNA or RNA fragments of  M. tubercu-
losis. Many reports suggest that various PCR tests have 
good performance with sensitivity reaching up to 95% in 
smear-positive patients. However, Ziehl-Neelsen staining 
in patients with TB peritonitis is positive in only 3% of  
cases, and PCR sensitivity would be similarly very low[35]. 
At present, the ADA assay has been recommended not 
only in the TB peritonitis diagnostic test[36], but also as a 
tool for the differential diagnosis of  different forms of  
EPTB, such as pleuritis, synovitis, and meningitis, infec-
tions of  the female genital system and peripheral lymph 
nodes, and uveitis[37]. Liang et al[38] and his colleagues 
have completed a meta-analysis (including 63 studies) to 
estimate ADA in the diagnosis of  tuberculous pleurisy. 
The meta-analysis showed that the mean sensitivity of  
the ADA assays was 0.92, while the mean specificity was 
0.90, the maximum joint sensitivity and specificity was 
0.91, while AUC was 0.96, indicating a relatively high 
level of  overall accuracy. However, the present meta-
analysis showed that the mean sensitivity of  the IFN-γ 
assay was 0.93, while the mean specificity was 0.99, and 
that the maximum joint sensitivity and specificity was 
0.97, while the AUC was 0.99, indicating a higher level 
of  overall accuracy.

The DOR is a single indicator of  test accuracy[39] that 
combines the data from sensitivity and specificity into 
a single number. The DOR of  a test is the ratio of  the 
odds of  positive test results in the patient with disease 
relative to the odds of  positive test results in the patient 
without disease. The value of  DOR ranges from 0 to in-
finity, the higher values indicate better discriminatory test 
performance (higher accuracy). A DOR of  1.0 indicates 
that a test does not discriminate between patients with 

and those without disease. In the present meta-analysis, 
we found that the mean DOR was 678.02, also indicat-
ing a high level of  overall accuracy.

Since the SROC curve and the DOR are not easy 
to interpret or use in clinical practice[40], and likelihood 
ratios are considered to be more clinically meaningful[40], 
we also presented both PLR and NLR as our measures 
of  diagnostic accuracy. Likelihood ratios of  > 10 or < 
0.1 generate large and often conclusive shifts from pre-
test to posttest probability (indicating high accuracy). 
A PLR value of  41.49 suggests that patients with TBP 
have an approximately 41-fold higher chance of  being 
IFN-γ assay-positive compared with patients without 
TBP. This high probability would be considered high 
enough to begin or to continue anti-TB treatment of  
TBP patients, especially in the absence of  any evidence 
of  malignancy. On the other hand, NLR was found to 
be 0.11 in the present meta-analysis. If  the IFN-γ assay 
result was negative, the probability that this patient has 
TBP is approximately 10%, which is not low enough to 
rule out TBP. These data suggest that a negative IFN-γ 
assay result should not be used alone as a justification 
to deny or to discontinue anti-TB therapy. The choice 
of  therapeutic strategy should be based on the results 
of  microscopic examination of  smear or culture of  M. 
tuberculosis and/or histologic observation of  peritoneal 
tissue, as well as other clinical data, such as response to 
anti-TB therapy.

An exploration of  the reasons for heterogeneity ra
ther than computation of  a single summary measure 
is an important goal of  meta-analysis[41]. In our meta-
analysis, both STARD and QUADAS scores were used 
in the meta-regression analysis to assess the effect of  
study quality on RDOR. Most of  the studies were of  
high quality (STARD score of  ≥ 13 or QUADAS score 
of  ≥ 10), with the exception of  one study[12] which was 
assessed to be of  low quality (STARD score of  11 and 
QUADAS score of  9). We found that there was no statis-
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Figure 3  Summary receiver operating characteristic curves for interferon-
gamma assays. Solid circles represent each study included in the meta-
analysis. The size of each study is indicated by the size of the solid circle. Sum-
mary receiver operating characteristic curves summarize the overall diagnostic 
accuracy.

Covariate Studies Coefficient RDOR (95%CI) P

Consecutive or random 6 - - -
Prospective 6 - - -
Cross-sectional design 1 -1.763 0.17 (0.00, 2053.55) 0.593
Blinded design 2 -0.649  0.52 (0.01, 31.46) 0.649
Methods
   RIA 2 -0.815  0.44 (0.01, 26.58) 0.571
   ELISA 4
QUADAS ≥ 10 5 -2.137  0.12 (0.00, 98.54) 0.387
STARD ≥ 13 5 -2.137  0.12 (0.00, 98.55) 0.387

ELISA: Enzyme-linked immunosorbent assay; RIA: Radioimmunoassay; 
STARD: Standards for Reporting Diagnostic Accuracy, maximum score 25, 
guidelines that aim to improve the quality of reporting in diagnostic stud-
ies; QUADAS: Quality Assessment for Studies of Diagnostic Accuracy, 
appraisal by use of empirical evidence, maximum score 14, expert opinion 
and formal consensus to assess the quality of primary studies of diagnostic 
accuracy; RDOR: Relative diagnostic odds ratio.
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tical heterogeneity for sensitivity, specificity, PLR, NLR, 
and DOR among the studies, which indicated that the 
differences for studies with or without a blinded, cross-
sectional, consecutive/random and prospective design 
did not reach statistical significance, and the study design 
did not substantially affect diagnostic accuracy. 

It should be emphasized that a definite TBP diag-
nosis is achieved when M. tuberculosis is demonstrated 
in peritonitis specimens, or when caseating granulomas 
are found in peritonitis biopsy specimens. As mentioned 
above, M. tuberculosis requires 4 wk of  culture, and acid-
fast bacilli smears are too insensitive to meet current 
needs[5,34]. Where diagnostic difficulty exists, measur-
ing the levels of  several biomarkers, such as ADA and 
IFN-γ, in ascitic fluid is useful, and clinicians can embark 
on empirical anti-TB therapy while awaiting culture re-
sults, especially in young patients from areas with a high 
prevalence of  TB. One criticism of  the use of  biomark-
ers rather than cultures for TBP diagnosis is that culture 
results are not available to guide anti-TB therapy. In 
short, none of  the biomarkers, including IFN-γ, provide 
culture and sensitivity data. Culture results are particu-
larly useful if  drug resistant TB is prevalent[42].

Our meta-analysis had several limitations. Firstly, the 
exclusion of  conference abstracts, letters to the editor, 
and non-English-language studies might have led to 
publication bias, which was not found in the present 
review. However, a review of  these abstracts and letters 
suggested that the overall results were similar to the re-
sults in the English language studies included. Secondly, 
misclassification bias may occur. TBP is not always diag-
nosed by either histologic or microbiological examina-
tion. Actually, some patients were diagnosed with TBP 
infection based just on the clinical course. This issue 
regarding accuracy of  diagnosis could cause nonrandom 
misclassification, leading to biased results. Finally, the 
number of  studies that met the inclusion criteria was not 
large enough. Multi-center and large blinded randomized 
controlled trials with IFN-γ assays using peritoneal effu-
sion for TBP diagnosis should be conducted.

Based on this study, IFN-γ may play a potential role 
in accurate TBP diagnosis. This may be helpful in clinical 
findings and conventional tests including microbiological 
examination and peritoneal biopsy. Numerous studies 
are required to further establish the role of  IFN-γ for 
early and accurate TBP diagnosis.
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Tuberculous peritonitis (TBP) is a manifestation of tuberculosis. Its diagnosis 
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