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Purpose: We evaluated CapitalBio Mycobacterium RT-PCR assay diagnosing tuberculous pericarditis (TBP), performed a head-to-
head comparison with Xpert MTB/RIF, and assessed the impact of a parallel test (positive result for either of these two tests).
Methods:We reviewed suspected TBP patients with Xpert MTB/RIF, CapitalBio Mycobacterium RT-PCR assay, and Mycobacterium
tuberculosis (MTB) culture. We analyzed sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and
area under the curve (AUC).
Results: Seventy-four patients were included. Overall sensitivity, specificity, PPV, NPV, and AUC of CapitalBio Mycobacterium RT-
PCR assay compared with culture were 50%, 91.1%, 64.3%, 85%, and 0.71, respectively. Overall sensitivity, specificity, PPV, NPV,
and AUC of Xpert MTB/RIF for TBP were 61.1%, 91.1%, 68.8%, 87.9%, and 0.76. Parallel test values were 72.2%, 91.1%, 72.2%,
91.1%, and 0.82. The diagnostic accuracy of Xpert MTB/RIF was higher than CapitalBio Mycobacterium RT-PCR assay but was not
significant (P > 0.05). The parallel test could improve diagnostic accuracy, but it was not significant compared to single tests (P >
0.05).
Conclusion: CapitalBio Mycobacterium RT-PCR assay had a moderate diagnostic accuracy, similar to Xpert MTB/RIF. The parallel
test maximized diagnostic efficacy, but differences were not significant. CapitalBio Mycobacterium RT-PCR assay and Xpert MTB/
RIF for TBP could be an initial option for early diagnosis.
Keywords: tuberculosis pericarditis, polymerase chain reaction, Xpert MTB/RIF, CapitalBio, accuracy

Introduction
Tuberculosis (TB), an infectious disease caused by Mycobacterium tuberculosis (MTB), remains a major threat to public
health.1 TB is usually divided into two main categories depending on the MTB infection site: pulmonary TB (PTB) and
extrapulmonary TB (EPTB).2 Tuberculous pericarditis (TBP) is a relatively rare form of EPTB, but it is usually severe
and could lead to cardiac tamponade, constrictive pericarditis, and even death.3 Due to the AIDS epidemic, the incidence
of TBP has increased and is the leading cause of pericarditis in areas with a high TB burden.4 TBP is prone to adverse
outcomes, with a death rate of 17% to 40% over six months after onset.5 Early and effective TBP treatment is beneficial
to prognosis, and the prerequisite for treatment is a precise diagnosis, which is still extremely challenging, especially in
terms of the microbiological diagnosis.6 Adenosine deaminase (ADA) is the most used indicator for diagnosing TBP in
pericardial fluid,7 but it is not microbiological evidence since other causes, such as bacterial infections, can elevate ADA
in effusions.8 Other TB detection tests, such as interferon-γ release (T-SPOT.TB), cannot directly detect MTB and
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provide indirect evidence.9 On the other hand, the sensitivity of conventional acid-fast bacilli (AFB) smear (3.8%) in
pericardial fluid is unsatisfactory,10 and MTB culture is time-consuming, both of which limit early diagnosis of TBP.11

Nucleic acid amplification tests (NAATs) are a major advance in the diagnosis of TB and can detect MTB DNA or
RNA, providing microbiological evidence.12 The Xpert MTB/RIF assay is one of the most widely used NAATs for
diagnosing TB and has demonstrated good diagnostic performance in PTB and EPTB.13,14 It can obtain test results within
2 hours to meet the need for rapid diagnosis.15 In TBP, Xpert MTB/RIF also showed relatively good performance with
a sensitivity of 63.8%.16 The CapitalBio Mycobacterium real-time polymerase chain reaction (RT-PCR) assay is a new
NAAT developed by CapitalBio that can detect both MTB and non-tuberculous mycobacteria (NTM) in a single test.17

CapitalBio Mycobacterium RT-PCR detection assay is more widely used in clinical practice and has shown diagnostic
efficacy in PTB and EPTB that is not inferior to Xpert MTB/RIF.18,19 It can also detect NTM, which is impossible with
Xpert MTB/RIF.18 The role of CapitalBio Mycobacterium RT-PCR detection assay in the diagnosis of TBP is currently
unreported. The purpose of this study was to evaluate the efficacy of the CapitalBio Mycobacterium RT-PCR detection
assay in the diagnosis of TBP and to perform a head-to-head comparison with Xpert MTB/RIF, and assess the impact of
a parallel test (a positive test for either of the two tests was considered a positive parallel test) on the diagnosis of TBP.

Materials and Methods
Study Design
This retrospective study was conducted at the Affiliated Hangzhou Chest Hospital, Zhejiang University School of
Medicine, the TB diagnosis and treatment center of Zhejiang Province. We reviewed 83 patients with suspected TBP
hospitalized between June 1, 2019, and June 31, 2021, tested for TBP with the Xpert MTB/RIF, CapitalBio
Mycobacterium RT-PCR assay, and MTB culture using pericardial fluid. Patients with TB-related clinical symptoms
(such as chest tightness, recurrent low-grade fever), computed tomography or ultrasound findings of pericardial effusion,
pericardial thickening and/or calcification, history of TB or contact with TB patients, positive gamma interferon release
test or purified protein derivative test, or other sites involved of TB were considered suspected TBP. These patients were
not on regular anti-TB treatment before diagnosis. All patients signed written informed consent for pericardiocentesis to
obtain a specimen of pericardial fluid for testing. Patients with a small amount of pericardial fluid (width of pericardial
effusion less than 1 cm) who could not undergo pericardiocentesis and in who Xpert MTB/RIF, CapitalBio
Mycobacterium RT-PCR detection assay, and MTB culture were not performed at the same time, or who had incon-
clusive results were excluded from this study. We used the results of MTB culture as the reference standard for this study.
All patients signed written consent forms. The present study complied with the Declaration of Helsinki. Ethical approval
was obtained from the Human Research Ethics Committee of the Affiliated Hangzhou Chest Hospital, Zhejiang
University School of Medicine (2022-YS-012).

Diagnostic Specimen Collection and Handling
Pericardial fluid specimens were used for the relevant tests. Pericardial fluid was obtained by ultrasound-guided
pericardiocentesis. The fresh pericardial fluid specimens were divided into three equal portions for the Xpert MTB/
RIF, the CapitalBio Mycobacterium RT-PCR detection assay, and MTB culture.

MTB Culture
Lowenstein–Jensen solid medium and liquid culture medium (BACTEC MGIT 960 Mycobacteria Culture System, BD
Diagnostic Systems, Sparks, MD) were used for MTB culture according to the manufacturer’s instructions at 37°C for 2–
6 weeks.

CapitalBio Mycobacterium RT-PCR Detection Assay
According to the manufacturer’s instructions for the conductions of this test, at least 3 mL of pericardial fluid was
centrifuged at 3000 g for approximately 15 minutes. After discarding the supernatant, the sediment was obtained.
Subsequently, the sediment and nucleic acid extraction solution were added to the nucleic acid extraction tube. After
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subjecting the samples to vibration and incubation in a 95°C-water bath for 10 min, the centrifuged samples were used to
extract MTB DNA. The extracted MTB DNA was used to perform the CapitalBio Mycobacterium RT-PCR detection
assay (CapitalBio Technology Inc., Beijing, China; http://www.capitalbiotech.com) according to the manufacturer’s
instructions. An RT-fluorescence quantification PCR instrument (SLAN-96S Real-Time PCR System ZEESAN
Xiamen, CN) was used for nucleic acid amplification to detect IS6110 and HSP65 multicopy elements for MTB and
NTM, respectively. The test results were obtained within 3 hours.14

Xpert MTB/RIF
As with the CapitalBio Mycobacterium RT-PCR detection assay, the Xpert MTB/RIF used at least 3 mL of pericardial
fluid. The pericardial fluid was first centrifuged at 3000 g for 15 minutes. After discarding the supernatant, 2 mL of
sample treatment solution was added and mixed thoroughly by shaking. Finally, 2 mL of the treated sample was added to
the first generation Xpert MTB/RIF (Cepheid, Sunnyvale, CA, USA) reaction cassette. Semi-quantitative estimation of
MTB load was determined by Xpert MTB/RIF as “high”, “medium”, “low”, or “very low”. The system performs
automatic testing and reports the results within 2 hours.20

Data Processing and Statistical Analysis
Microsoft Excel 2019 was used to manage the data. SPSS 24.0 (IBM Corp., Armonk, NY, USA) was used to
calculate mean values, standard deviations, proportions and determine true positive (TP), false positive (FP), false
negative (FN), and true negative values in cross-tabulations. Using TP, FP, FN, and TN values, the sensitivity,
specificity, positive predictive value (PPV), negative predictive value (NPV), and area under the curve (AUC) with
a 95% confidence intervals were calculated for Xpert MTB/RIF and CapitalBio Mycobacterium RT-PCR detection
assay using MedCalc Statistical v15.2.2 (MedCalc Software Bvba, Ostend, Belgium; http://www.medcalc.org) with
MTB culture as the reference standard to evaluate the diagnostic accuracy for TBP. All patients were included in the
diagnostic accuracy test, with sensitivity calculated in MTB culture-positive patients and specificity calculated in
culture-negative patients. We further evaluated the diagnostic accuracy of a parallel test (a positive test for either
Xpert MTB/RIF and CapitalBio Mycobacterium RT-PCR detection assay was considered a positive parallel test).
McNemar’s test was used to compare paired data, and a Chi-square test or Fisher’s exact test was used to compare
proportions. A Z-test was used for AUC comparisons. An online interactive tool (https://bioinfogp.cnb.csic.es/tools/
venny/index.html) was used to generate a Venn diagram. Differences with a P-value <0.05 were considered
statistically significant.

Results
We screened the clinical data of patients with suspected TBP using pericardial effusion for relevant tests. Finally, 74
patients hospitalized between June 1, 2019, and June 31, 2021, were included. Each included patient contributed one
pericardial fluid specimen for a total of 74 specimens. The mean age of the 74 patients was 59.4 ± 17.1 years, of which
48 (64.9%) were men. All patients tested negative for human immunodeficiency virus antibody by enzyme-linked
immunosorbent assay. Fifteen patients had coexisting PTB. Forty specimens were tested with AFB smear, and all were
negative. No patient received a diagnosis of NTM infection. Table 1 shows the clinical characteristics of the included
patients.

Figure 1 illustrates the classification of patients using culture as the reference standard. Eighteen patients were diagnosed
with TBP, and the remaining 56 patients were non-TBP. Among all 74 patients, there were 18, 16, 14, and 18 positive MTB
culture, Xpert MTB/RIF, CapitalBio Mycobacterium RT-PCR detection assay, and parallel test values, respectively. Cycle
threshold (Ct) values for CapitalBioMycobacterium RT-PCR detection assay -positive specimens ranged from 24 to 34, with
a mean Ct value of 31. The semi-quantitative results for the positive Xpert MTB/RIF specimens were as follows: 6.3% (1/16)
“high”, 37.5% (6/16) “medium”, 50.0% (8/16) “low”, and 6.3% (1/16) “very low”. The distribution and overlap of the
positive MTB culture, Xpert MTB/RIF, CapitalBio Mycobacterium RT-PCR detection assay, and parallel test are shown in
Figure 2. Among all specimens, 7 were positive with the CapitalBio Mycobacterium RT-PCR detection assay, Xpert MTB/
RIF, and MTB culture; 12 were positive with the CapitalBioMycobacterium RT-PCR detection assay and Xpert MTB/RIF; 9
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were positive with the CapitalBioMycobacterium RT-PCR detection assay and MTB culture; 11 were positive with the Xpert
MTB/RIF and MTB culture, and 5 were positive for MTB culture only.

Among the TBP group, there were 11, 9, and 13 positive Xpert MTB/RIF, CapitalBio Mycobacterium RT-
PCR detection assays, and parallel test values, respectively; and in the non-TBP group, the values of positive
results for these tests were all 5. The positive and negative rate for each index and reference test is shown in
Table 2.

Table 1 Clinical Characteristics of the Included Patients

Characteristics All (n = 74) TBP (n = 18) Non-TBP (n = 56)

Age year (mean ± SD) 59.4 ± 17.1 59.6 ± 19.0 59.3 ± 16.7

Male (n, %) 48 (64.9) 15 (83.3) 33 (58.9)

Systolic pressure (mmHg, mean ± SD) 121 ± 21 115 ± 14 123 ± 23

Diastolic pressure (mmHg, mean ± SD) 76 ± 11 77 ± 10 76 ± 11

Symptoms (n, %)

NYHA class I–II 20 (27.0) 5 (27.8) 15 (26.8)

NYHA class III–IV 54 (73.0) 13 (72.2) 41 (73.2)

Breathlessness 35 (47.3) 9 (50.0) 26 (46.4)

Cough 22 (29.7) 5 (27.8) 17 (30.4)

Edema 2 (3.7) 0 (0.0) 2 (3.6)

Fever 23 (31.1) 8 (44.4) 15 (26.8)

Chest tightness 43 (58.1) 12 (66.7) 31 (55.4)

Pleural effusion 45 (60.8) 11 (61.1) 34 (60.7)

Abdominal effusion 6 (8.1) 4 (22.2) 2 (3.6)

Blood laboratory examinations

Leukocyte (×109/L, median, IQR) 5.6 (4.2–7.2) 5.4 (3.3–7.2) 6.0 (4.3–7.4)

Hemoglobin (g, median, IQR) 119 (103–130) 116 (99–127) 120 (103–130)

Platelet (×109/L, median, IQR) 206 (167–304) 214 (154–316) 206 (169–305)

ESR (mm/h, median, IQR) 59 (38–77) 64 (50–83) 56 (32–75)

CRP (mg/L, median, IQR) 36.4 (14.6–75.6) 37.3 (28.4–114.5) 36.0 (5.6–74.7)

BNP (ng/L, median, IQR) 98 (60–207) 195 (74–316) 87 (41–169)

Pericardial effusion

ADA (U/L, median, IQR) 29.0 (14.3–58.0) 63.8 (40.4–94.9) 22.1 (12.3–51.8)

LDH (U/L, median, IQR) 598 (241–1170) 1078 (563–1807) 518 (217–924)

Total protein (g/L, median, IQR) 54.5 (47.4–58.6) 52.5 (47.1–57.2) 55.1 (47.7–60.4)

EF (%, median, IQR) 59.4 (56.6–65.2) 59.3 (56.4–62.7) 59.6 (56.7–65.6)

Abbreviations: TBP, tuberculous pericarditis; Hb, hemoglobin; ESR, erythrocyte sedimentation rate; CRP, C reactive protein; BNP, B-type natriuretic peptide;
ADA, adenosine deaminase; LDH, lactate dehydrogenase; EF, ejection fraction.
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Figure 2 Venn diagram of positive tests for tuberculosis pericarditis patients.

Figure 1 Flow and classification of patients included in this study.
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Diagnostic Accuracy of CapitalBio Mycobacterium RT-PCR Detection Assay, Xpert
MTB/RIF, and Parallel Test
The overall sensitivity, specificity, PPV, NPV, and AUC of the CapitalBio Mycobacterium RT-PCR detection assay using
pericardial fluid for the diagnosis of TBP compared with MTB culture were 50.0% (26.0–74.0%), 91.1% (80.4–97.0%),
64.3% (35.1–87.2%), 85.0% (73.4–92.9%), and 0.71 (0.59–0.81), respectively. The overall sensitivity, specificity, PPV, NPV,
and AUC of Xpert MTB/RIF for TBP were 61.1% (35.8–82.7%), 91.1% (80.4–97.0%), 68.8% (41.3–89.0%), 87.9% (76.7–
95.0%), and 0.76 (0.65–0.85), respectively. These values for the parallel test were 72.2% (46.5–90.3%), 91.1% (80.4–97.0%),
72.2% (46.5–90.3%), 91.1% (80.4–97.0%), and 0.82 (0.71–0.90), respectively. These results are shown in Table 3.

Comparison of the Diagnostic Accuracy of the CapitalBio Mycobacterium RT-PCR
Detection Assay, Xpert MTB/RIF, and Parallel Test
The diagnostic accuracy of the Xpert MTB/RIF in diagnosing TBP using pericardial fluid was higher than the CapitalBio
Mycobacterium RT-PCR detection assay, but the difference did not reach statistical significance (P > 0.05, Table 4). The
parallel test could improve diagnostic accuracy compared to single tests, but the difference in comparison to single tests
also did not reach statistical significance (P > 0.05, Table 4).

Discussion
Tuberculous pericarditis (TBP) is a severe form of TB, accounting for about 4% of all pericarditis in developed
countries.21 In contrast, in areas with a high burden of TB, usually developing countries, TBP can account for up to
60%.22 Early, rapid and precise diagnosis and treatment are urgently needed to improve the prognosis of this group of
patients, especially in areas with a high TB burden. Biochemical changes in pericardial effusion are an important aspect
of the diagnosis of TBP, but they do not provide a microbiological basis. In this study, the biochemical parameters of
pericardial effusion such as adenosine deaminase and lactate dehydrogenase were higher in the TBP group than in the

Table 3 Accuracy of CapitalBio Mycobacterium RT-PCR Assay, Xpert MTB/RIF, and Parallel Test for Tuberculous Pericarditis Compared
with Culture Using Pericardial Fluid

Test MTB Culture Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC

Positive Negative

CapitalBio

assay

Positive 9 5 50.0 (26.0–74.0) 91.1 (80.4–97.0) 64.3 (35.1–87.2) 85.0 (73.4–92.9) 0.71 (0.59–0.81)

Negative 9 56

Xpert MTB/

RIF

Positive 11 5 61.1 (35.8–82.7) 91.1 (80.4–97.0) 68.8 (41.3–89.0) 87.9 (76.7–95.0) 0.76 (0.65–0.85)

Negative 7 56

Parallel test Positive 13 5 72.2 (46.5–90.3) 91.1 (80.4–97.0) 72.2 (46.5–90.3) 91.1 (80.4–97.0) 0.82 (0.71–0.90)

Negative 5 56

Abbreviations: MTB, Mycobacterium tuberculosis; PPV, positive predictive value; NPV, negative predictive value; AUC, area under the curve.

Table 2 The Positive and Negative Rate for Each Index and Reference Test

Test Tuberculous Pericarditis (n=18) Non-Tuberculous Pericarditis (n=56)

Positive (n, %) Negative (n, %) Positive (n, %) Negative (n, %)

MTB culture 18 (100.0) 0 (0.0) 0 (0.0) 56 (100.0)

CapitalBio assay 9 (50.0) 9 (50.0) 5 (8.9) 51 (91.1)

Xpert MTB/RIF 11 (61.1) 7 (38.9) 5 (8.9) 51 (91.1)

Parallel test 13 (72.2) 5 (27.8) 5 (8.9) 51 (91.1)

Abbreviation: MTB, Mycobacterium tuberculosis.
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non-TBP group, and these alterations also supported the diagnosis of TBP. Although traditional acid-fast bacilli (AFB)
smear is easy and inexpensive, the positive rate is extremely low and easily leads to missed diagnoses.10 In this study,
although not all pericardial fluid specimens underwent AFB smear testing, no positive cases were found in the specimens
in which this test was performed. This result might be polarized and related to specimen selection, but it also suggests
that the positive rate of AFB smear in the pericardial fluid is so low that in clinical practice, clinicians were prone to
ignore tests with such low sensitivity and thus prefer other relatively better tests, especially when specimen volume is
limited. MTB culture is the gold standard for the diagnosis of TB. For TBP, it is important to evaluate the diagnostic
accuracy of the relevant tests using MTB culture as the gold standard. In this study, MTB culture had the highest positive
rate (18/74), followed by Xpert MTB/RIF (16/74) and finally CapitalBio Mycobacterium RT-PCR detection assay (14/
74). This result suggested that MTB culture is still essential in diagnosing TBP, but culture took a considerable amount of
time (2–6 weeks), which did not meet the need for early and rapid diagnosis. These results were also similar to previous
studies.23

To improve the diagnostic accuracy of TB, researchers continue to develop and innovate new diagnostic techniques,
among which NAATs are the shining light.24 NAATs improve the detection of MTB by amplifying specific gene
fragments in MTB DNA or RNA, which can be considered direct microbiological evidence of MTB because it is direct
detection of MTB gene fragments. Clinical practice has shown that NAATs effectively improve the detection of TB
compared to conventional AFB smears, regardless of PTB or EPTB.25,26 Xpert MTB/RIF is recommended by the World
Health Organization to diagnose TB, and its diagnostic accuracy in TBP still varies from study to study.23 A recent meta-
analysis assessing the diagnostic accuracy of Xpert MTB/RIF in TBP compared with MTB culture showed that the
sensitivity of Xpert MTB/RIF in diagnosing TBP ranged from 25% to 100%, and the specificity ranged from 86% to
100% in different studies.23 The sensitivity of Xpert MTB/RIF for diagnosing TBP in this study was 61.1% and the
specificity 91.1%; the overall diagnostic efficacy was similar to the results of the aforementioned meta-analysis.23

CapitalBio Mycobacterium RT-PCR detection assay is a novel fluorescent RT-PCR-TaqMan -based NAAT that, like
Xpert MTB/RIF, is commercially available.18 It differs from Xpert MTB/RIF in that the CapitalBio Mycobacterium RT-
PCR detection assay is a semi-automatic test that requires manual extraction of MTB nucleic acid, which may increase
the potential for contamination. In contrast, Xpert MTB/RIF is fully automated and does not require manual nucleic acid
extraction. CapitalBio Mycobacterium RT-PCR detection assay has a limit of detection (LOD) of 5000 colony forming
units (CFU)/mL, whereas Xpert MTB/RIF is 131 CFU/mL.14 CapitalBio Mycobacterium RT-PCR detection assay can
detect both MTB and NTM infections, whereas Xpert MTB/RIF can only detect MTB infections. Pericardial fluid with
NTM infection was not detected in this study, so the advantage of simultaneous detection of two types of mycobacteria
by the CapitalBio Mycobacterium RT-PCR detection assay was not reflected in this study. The CapitalBio
Mycobacterium RT-PCR detection assay has an advantage over Xpert MTB/RIF in the diagnosis and differential
diagnosis of pulmonary mycobacterial infections.18 Although the LOD of the CapitalBio Mycobacterium RT-PCR
detection assay is higher than Xpert MTB/RIF in practical clinical applications, the CapitalBio Mycobacterium RT-
PCR detection assay showed a diagnostic efficacy not weaker than Xpert MTB/RIF for TB. In TBP, the diagnostic
accuracy of the CapitalBio Mycobacterium RT-PCR detection assay was not evaluated when testing with pericardial
fluid, and its head-to-head comparison with Xpert MTB/RIF was never performed. This study showed that the sensitivity
of the CapitalBio Mycobacterium RT-PCR detection assay in diagnosing TBP in pericardial fluid was 50%, which was

Table 4 Comparison of the Diagnostic Accuracy Between Xpert MTB/RIF, The CapitalBio Mycobacterium RT-PCR Detection Assay,
and Parallel Test for the Diagnosis of Tuberculous Pericarditis Using Pericardial Fluid

Test Sensitivity (P-value) Specificity (P-value) PPV (P-value) NPV (P-value) AUC (P-value)

Xpert vs CapitalBio assay 0.502 1.000 0.796 0.642 0.605

Xpert vs Parallel test 0.480 1.000 0.824 0.585 0.582

CapitalBio assay vs Parallel test 0.171 1.000 0.631 0.316 0.284

Abbreviations: PPV, positive predictive value; NPV, negative predictive value; AUC, area under the curve.
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not very satisfactory and was lower than the 61.1% of Xpert MTB/RIF. However, the difference between the two was not
statistically significant and could be considered similar. This finding might be related to the limited volume of specimens.
The specificity of both was consistent, both being 91.1%. In this study we found 5 patients positive for Xpert MTB/RIF
and CapitalBio Mycobacterium RT-PCR detection assay, while MTB culture was negative, which might be related to the
fact that these molecular tests were detected by PCR amplification, which might lead to false negative results.

Combined detection of two NAATs (parallel test) was also very rare in TBP. Our study showed that parallel test
improved the corresponding diagnostic accuracy, and the diagnostic accuracy was the highest. This result was because
the CapitalBio Mycobacterium RT-PCR detection assay and Xpert MTB/RIF were inconsistent. A patient with a negative
CapitalBio Mycobacterium RT-PCR detection assay result may have a positive Xpert MTB/RIF result and vice versa.
Combining the two tests can maximize the detection rate. However, the differences when comparing the parallel test to
any single test did not reach statistical significance, which might be limited by the volume of specimens. When
conditions permit, parallel test can still be beneficial compared to a single test.

This study inevitably had some limitations. First, patient selection was subject to bias, an unavoidable drawback of
retrospective studies. Second, this study was conducted in a high TB burden area, and the findings might not be
appropriate for low TB burden areas. Third, the volume of specimens included in this study was still limited due to
the incidence of TBP. Fourth, these molecular tests need to be performed in specialized laboratories and require
professional testers to operate. Fifth, the limited number of patients included in this study, especially MTB culture-
positive patients, may have led to biased findings, which need to be further confirmed by studies with larger specimen
sizes, and the current results need to be treated with caution. Finally, the CapitalBio Mycobacterium RT-PCR detection
assay does not detect drug resistance; therefore, this study did not include relevant drug resistance analyses.

Conclusions
When applying pericardial fluid for CapitalBio Mycobacterium RT-PCR detection assay testing, it had a moderate
diagnostic accuracy but limited sensitivity for TBP, similar to Xpert MTB/RIF. The parallel test maximized diagnostic
efficacy, but differences were not statistically significant. The CapitalBio Mycobacterium RT-PCR detection assay, the
same as the Xpert MTB/RIF for TBP, could be an initial option for early diagnosis.
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