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ABSTRACT

Objectives: Tuberculous pericarditis (TP) can have a varied clinical picture and is a differential diagnosis in non-self-limiting pericarditis. Diagnosing
TP early is challenging due to the low concentration of mycobacteria in pericardial fluid. An early diagnosis can expedite treatment and response. The
present paper summarises laboratory experience with the diagnosis of TP.

Material and Methods: The study included patients with a clinical suspicion of TP (2018-2022). Pericardial fluid samples were analyzed using micros-
copy (Ziehl Neelsen staining or ZN), GeneXpert MTB/RIF (Gx), TB PCR, and liquid culture (mycobacteria growth indicator tube [MGIT 960]). Not
all samples could be tested using every method. The NALC-NaOH method was used for sample processing. Blood samples of the patients were tested
for lymphocyte count and erythrocyte sedimentation rate (ESR). The samples were also tested for adenosine deaminase (ADA) using a commercial kit.
Statistical analysis was performed using Stata 16.0 software, with p-values calculated using the Wilcoxon rank-sum test.

Results: In all, results from 230 patients were included for analysis. Six patients detected positive for TB, with a mean age of 48 years, and 4 patients were
male. None of the samples tested positive by ZN staining, 5/6 samples were positive by molecular techniques (2 by Gx and 3 by PCR), and the culture
was positive by MGIT in one person. Neither serum ADA enzyme values nor ESR were significantly associated with TP. Of six positive patients, two had
normal lymphocyte counts, while the rest of the four patients had a low lymphocyte count. Sixteen patients had high lymphocyte counts but were not
positive for TB. Two of the six TB-positive patients succumbed to the disease; one of these two patients was suffering from cancer as well. Two were lost
to follow-up, while 2 others recovered.

Conclusion: Molecular methods contributed to early diagnosis. Lymphocyte count, serum ADA levels, and ESR were not found to be significantly
associated with TP. Hence, we advocate the use of molecular methods for early diagnosis of TP, which will also reduce sinister outcomes like mortality.
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INTRODUCTION

Tuberculous pericarditis (TP) presents a varied clinical
picture and should be considered in the evaluation of cases
of pericarditis that do not resolve on their own. Although

common, the sharp, acute chest pain typical of idiopathic
pericarditis is uncommon in TP

The challenges in diagnosing TP lie in confirming a
tuberculous cause.* Despite thorough investigation, 15-20%

the overall incidence of tuberculosis (TB) has decreased,
the rate of extrapulmonary TB remains as is' with around
1,050,000 new cases reported globally in 2018.>* In
developing countries, TP occurs in about 1-2% of patients
with pulmonary TB, but it can also appear as an isolated
extrapulmonary manifestation.*

TP usually progresses gradually, presenting with nonspecific
systemic symptoms such as night sweats, fever, weight
loss, and fatigue. While chest pain, cough, and dyspnea are

of pericardial disease cases remain undiagnosed.® Early
diagnosis is complicated by the low number of mycobacteria
present in the pericardial fluid, leading to a low yield in acid-
fast mycobacteria smears.” Culture-based confirmation of
mycobacteria is time-consuming and not practical for early
diagnosis.® However, advances in molecular techniques,
which amplify specific genetic material from M. tuberculosis,
have significantly improved diagnostic speed.” Additionally,
detecting rifampicin resistance, indicated by mutations in
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the rpoB gene, can be particularly useful in regions with high
rates of multidrug-resistant TB.

The present paper summarizes laboratory experience with
the diagnosis of TP.

MATERIAL AND METHODS

In this study, we analyzed pericardial fluid samples collected
between January 1, 2018, and December 31, 2022. These
samples were tested using Ziehl-Neelsen (ZN) staining,
GeneXpert MTB/RIF (Gx), TB PCR, and liquid culture
(Mycobacteria growth indicator tube [MGIT] 960). The ZN
smear test was conducted for all patients. All the samples could
notbe subjected to GeneXpert, tuberculosis-polymerase chain
reaction (TB-PCR), and liquid culture. The processing of
samples involved the NALC-NaOH method, which includes
treating clinical samples with n-acetyl L-cysteine (NALC),
4% sodium hydroxide, and sodium citrate for 15 minutes,
followed by neutralization with phosphate-buffered saline
(PBS). The samples were then centrifuged at 3000 rpm for 30
minutes. Following this, the samples underwent a series of
four tests: microscopy (using ZN staining), GeneXpert MTB/
RIF (Gx), TB PCR, and liquid culture (MGIT 960).°

Decontaminated samples were stained using the ZN
technique, and results were reported according to the National
Tuberculosis Elimination Program guidelines.'

After sample processing, concentrated sediment was
inoculated into an MGIT 960 medium and incubated at
37°C. It is a liquid medium for mycobacterial culture. The
MGIT 960 system utilizes a fluorescent compound sensitive
to dissolved oxygen. Initially, the fluorescence decreases
due to high oxygen levels, but as microorganisms consume
oxygen, fluorescence increases. This change is monitored to
identify viable organisms. Tubes that do not show growth
after 42 to 56 days are deemed negative and removed from
the system.

For the Xpert MTB/RIF assay, which utilizes heminested real-
time PCR, testing was conducted following the manufacturer’s
guidelines. This assay can detect both the Mycobacterium
tuberculosis complex (MTBC) and rifampin resistance in
less than two hours. Additionally, TB PCR was performed to
detect the MPT 64 gene. DNA was extracted via heat lysis
followed by chloroform extraction and then amplified using
gene-specific primers, Taq polymerase, and dNTPs.

Blood samples of the patients were tested for lymphocyte
count and erythrocyte sedimentation rate (ESR) as per the
standard protocol."

The samples were tested for adenosine deaminase (ADA)
using a commercial kit from Tulip Diagnostics Private
Limited.

Table 1: Number of samples reported per year.

Year Frequency
2018 36
2019 35
2020 36
2021 64
2022 59
Total 230

Statistical analysis was performed using the Stata 16.0
software, with p-values calculated by the Wilcoxon rank-sum
test (Mann-Whitney test). Statistical significance was set at a
p-value of less than 0.05.

RESULT

Total 230 samples were reported between 1* Jan 2018 and 31+
December 2022. Year-wise sample distribution is shown in
Table 1.

Samples were evaluated using ZN staining, GeneXpert, PCR,
and MGIT. Figure 1 illustrates the distribution of samples and
the positive results obtained by each method. ZN staining
did not yield any positive results. GeneXpert identified two
positive samples, while three samples tested positive by PCR.
Additionally, one patient’s culture was positive via MGIT.

The ratio of male to female patients was 2:1 (p-value: 0.664).
In total, six patients tested positive, resulting in a prevalence
rate of 2.6%. The average age of the positive patients was 48
years.

Table 2 presents the lymphocyte percentage, ESR, and ADA
levels for the patients.

Of six positive patients, two had a normal lymphocyte count,
while the rest of the four patients had a low lymphocyte
count. Sixteen patients had a high lymphocyte count but were
not positive for TB.
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Figure 1: Test-wise sample distribution and positive result obtained
by the techniques. ZN: Ziehl-Neelsen, PCR: Polymerase chain
reaction, MGIT: Mycobacteria growth indicator tube.
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Figure 2: Echocardiogram of a patient diagnosed to have tuberculous
pericardial effusion (PE).

Table 2: Lymphocyte percentage, erythrocyte sedimentation rate
(ESR), and adenosine deaminase (ADA) levels of the patients.
Parameter Result for TB p- value
+ -

Median (Q,,Q,) | Median (Q,,Q,)
Lymphocyte % | 17.3 (10.4,35.6) | 17.4 (10.3, 28.9) 0.814
ESR 26 (8, 66) 35 (20, 51) 0.7176
ADA 10 (10, 10) 26 (18, 35) 0.1576
Q: Quartile

ESR (p-value - 0.7176) and ADA (p-value- 0.1576) were not
significantly associated with TB.

Two of the six patients succumbed to the disease; one of
them suffered from cancer as well. Both the patients who
succumbed to the disease were positive by molecular tests.
Two were lost to follow-up, while two others recovered.

Clinical vignette

1. A 46-year-old woman, resident of Kotla, Delhi, presented
in 2018. An ultrasound abdomen revealed a large, well-
defined cyst in the pelvis, mainly on the right side. On
MRI, the pelvis also showed a large right paramedian right
adnexal cystic lesion. While undergoing evaluation for the
right ovarian cyst, the patient was found to be suffering from
tubercular pericardial effusion as well [Figure 2]. Genexpert
was positive. Ascitic fluid GeneXpert was also positive for M.
tuberculosis, sensitive to rifampicin. Laboratory tests showed
lymphocytes to be 35.6%. According to the data presented, a

diagnosis of tuberculous pericarditis was confirmed, with the
strain identified as sensitive to rifampicin. She was treated for
TB and recovered.

2. A 75-year-old woman, resident of Orissa, presented in
2018 for investigation and treatment of an inguinal hernia.
Abdominal ultrasound was performed, in which pericardial
effusion was also detected incidentally. She was further
investigated for TP. MGIT was positive. She was treated for
TB and recovered.

3. A 33-year-old male, resident of Uttar Pradesh, presented in
2021, and was being treated for both cancer and TB. TB was
detected by TB-PCR. However, the cancer had metastasized,
and after a few months he ultimately succumbed to the
disease.

4. A 19-year-old male, resident of Haryana, presented in
2021. He underwent a surgical procedure for endocarditis at
our hospital. A week after the surgery, his GeneXpert report
was positive, resistant to rifampicin. He also underwent TB
treatment for 1 week, after which he expired.

DISCUSSION

In developing countries, TB is a leading cause of pericarditis.
In contrast, TB in developed nations accounts for fewer than
5% of pericarditis cases, with viral infections being responsible
for 80% to 90% of cases.'? TP typically represents about 4% of
acute pericarditis cases, 7% of cardiac tamponade cases, and
6% of constrictive pericarditis cases.” However, in the current
study, the prevalence of TP was found to be 2.6%. This could
be due to the study period, spanning 1* January 2018 to 31*
December 2022, overlapping with the COVID-19 pandemic.
The majority of the samples were from the post-covid period
(54%). The pre-covid period accounted for 16% of the samples,
and the remaining 30% samples belonged to the post-covid
period. Maximum concentration of the positive cases (67%)
was found in the pre- and post-covid periods.

TP is more commonly associated with males, as compared to
females."*"> A similar finding has been reported in our study,
with the male:female ratio being 2:1. The reasons behind
sex differences in pericardial inflammation remain unclear.
However, experimental research on myocardial inflammation
indicates that sex hormones may significantly influence this
disparity.'>'® Testosterone, in particular, seems to be a major
factor in the development of myocarditis. Studies have shown
that administering exogenous testosterone exacerbates
heart inflammation, while gonadectomy reduces cardiac
inflammation in experimental models of myocarditis.'>'
Testosterone’s effects are thought to involve the suppression
of anti-inflammatory cells and the promotion of a Th1-type
immune response.’>'
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The age group involved in TB has comprised young patients
in most studies.” Our findings align with this trend, with a
mean age of 48 years among patients diagnosed with TP.

Diagnosing TP remains challenging due to the lack of a
straightforward, rapid, and widely available test, despite the
condition's significant morbidity and mortality. Typically,
pericardial fluid in TP cases is a protein-rich lymphocytic
exudate, often with gross hemorrhage.

The confirmation of TP diagnosis can be achieved through
one of the following criteria: a positive culture for M.
tuberculosis in the pericardial fluid, a positive direct
examination for M. tuberculosis, or an ADA level greater than
50 IU/L.** Additionally, a pericardial biopsy can confirm TP
if it reveals a positive culture for M. tuberculosis, granulomas
with caseous necrosis, langhans-type multinucleated giant
cells, or the presence of tubercle bacilli.*!

Pericardial fluid culture remains the most commonly used
diagnostic method for TP, with a sensitivity of 53% to 75%.
However, results from this test typically take at least three
weeks to be obtained.>***

Methods based on nucleic acid detection have significantly
improved pathogen disease diagnosis. A molecular diagnostic
technique yields results much faster than the classical
methods, which allows timely management of the disease
and thus decreases the possibility of multi-drug resistance of
TB. The PCR test for detecting Mycobacterium tuberculosis
nucleic acid in pericardial fluid is generally more accessible
and cost-effective compared to PCR on pericardial tissue.
However, it has lower sensitivity (15% versus 80%) and can
produce up to 20% false positives.** Despite these limitations,
PCR remains a valuable tool due to its ability to detect various
nucleic acid sequences, even in samples with low bacilli
counts. Additionally, PCR can identify rifampicin resistance
through mutations in the rpoB gene, which is particularly
useful in areas with high rates of multidrug-resistant TB.?

Diagnostic yield of Gx in pericardial fluids is reported in the
range of 40%-100% and specificity in the range of 72-100%.%
Collection of pericardial fluid samples which are free of blood
(blood can contaminate sample during collection) can be
crucial for the performance of any PCR. Known inhibitors of
PCR in blood includes hemoglobin and immunoglobulin G.
Hemoglobin affects DNA polymerase activity and is known
to quench free dye fluorescence, while immunoglobulin
binds to the genomic DNA, affecting DNA polymerization.?
Addition of anticoagulants such as heparin, to fluids, such
as peritoneal or pleural fluid after collection, could aid in
improving the yield of PCR, as clots and enzymes activated
during the clotting process can also lead to PCR inhibition.”

No new technologies or methods have emerged to improve
the low yield of pericardial fluid smear tests for acid-fast
bacilli (AFB). Despite this, the high specificity of positive
microscopy may justify its continued use.”® Given that TP
fluid is paucibacillary, the diagnostic accuracy of smear
tests is estimated to be only 5%.% This explains the study’s
findings: although AFB staining was performed on more than
three times the number of samples compared to molecular
techniques (100% vs. 28.5% for PCR and GeneXpert, and
14.5% for MGIT), none of the samples tested positive via
ZN staining. In contrast, 7.6% of samples were positive by
molecular techniques, and 2.9% were positive by MGIT.

Lymphocytes are critical in the immune response to
mycobacterial infections.” Hence, they are often raised in
TB patients. However, in the present study, most of the TP
patients (67%) had low lymphocyte levels, while the rest
(33%) had normal lymphocyte levels. Similar observations
have been reported by Deepinder Chhina et al. (2013) and H.
Reuter et al. 3*3 (2006).

ADA activity holds significant diagnostic value for pericardial
tuberculosis.*> Despite being the most commonly used
biochemical test, ADA has limitations due to its variability,
and the yields from fluid microscopy and culture remain both
low and time-consuming.>** Consequently, in many regions
with high TB burden, empirical treatment is often practiced,
even though evidence suggests that such empiric therapy
may lead to increased morbidity and mortality.> ADA levels
>35 U/L in pericardial fluid are considered diagnostic for TP,
with a sensitivity of 90% and specificity of 74%, respectively.>**
However, in the present study, ADA was not significantly
associated with TP patients (p value- 0.1576). A similar finding
has been reported by Deepinder Chhinna et al.*® (2013).

TB is typically linked with very high ESR values (=100
mm/h),* but in this study, ESR did not show a significant
association with TB (p-value = 0.7176).

TP is associated with a high mortality rate, ranging from 17%
to 40%.” In the present study also the mortality rate is 33%.

CONCLUSION

Use of molecular diagnosis may offer early, specific diagnosis.
Despite poor sensitivity GeneXpert MTB/RIF can aid in
ruling out tubercular etiology. Lymphocyte count, ADA
level, and ESR were not found to be significantly associated
with TP. Hence, we advocate the use of molecular methods
recommended by the WHO for early diagnosis of TP, which
will also reduce sinister outcomes like mortality.
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