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Abstract
BACKGROUND
Tuberculous pericarditis (TP) remains a challenge for endemic countries. In developing countries, one to two percent of patients with pulmonary tuberculosis develops TP.

CASE SUMMARY
A 49-year-old woman presented with dyspnea, chest pain and dry cough. On physical examination, veiled heart sounds were found. The electrocardiogram showed low-voltage complexes and the transthoracic echocardiography revealed a large and free-looking pericardial effusion. The patient was taken for an open pericardiotomy. The pericardial fluid revealed high levels of adenosine deaminase and Ziehl-Neelsen stain showed acid-fast bacilli. Polymerase chain reaction study for Mycobacterium tuberculosis in pericardial fluid was positive. The patient received tetra conjugate management with adequate clinical response after the first week of treatment and resolution of fever and chest pain.

CONCLUSION
In cases of TP, obtaining pericardial fluid and/or pericardial biopsy is the most efficient strategy to confirm the diagnosis. Early diagnosis of this entity will allow physicians to initiate timely treatment, avoid complications and improve the patient's clinical outcome, so we consider the description of this case pertinent and its review in the literature.
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Core Tip: Tuberculous pericarditis should be suspected in the evaluation of all cases of pericarditis that do not have a self-limited course. The present case identifies the usefulness of the study of Adenosine deaminase in the pericardial fluid and the performance of polymerase chain reaction for Mycobacterium tuberculosis in the biopsy, thanks to which the diagnosis could be confirmed. Management is based on the use of rifampin, isoniazid, ethambutol, and pyrazinamide.


INTRODUCTION
Tuberculosis (TB) is a transmissible disease and it is the main cause of morbimortality and one of the ten leading causes of death worldwide. It is also the leading cause of death from a single infectious agent [ahead of human immunodeficiency virus (HIV)/AIDS]. A quarter of the world’s population is infected with Mycobacterium tuberculosis and thus is at risk of developing the disease[1]. In developing countries, coinfection with the HIV is associated with a higher mortality[2]. Although the lung is the target organ for TB, any other organ can be affected. Extrapulmonary TB accounts for 10%-20% of the clinical presentation suffered by immunocompetent patients[3]. Approximately 1% to 2% of patients with pulmonary TB have tuberculous pericarditis (TP) and this carries a high mortality rate (17% to 40% over 6 mo)[4].
Pericarditis can be caused by infectious agents (e.g., viral and bacterial) or can be non-infectious in origin (e.g., systemic inflammatory diseases, cancer, and post-cardiac injury syndromes). TB is a major cause of pericarditis in developing countries, but accounts for less than 5% of cases in developed countries, where viral causes are responsible for 80% to 90% of the cases[5]. TP accounts for approximately 4% of acute pericarditis, 7% of cardiac tamponade and 6% of constrictive pericarditis cases[6]. Mycobacterium tuberculosis usually affects the pericardium by retrograde lymphatic spread from the peritracheal, peribronchial, or mediastinal lymph nodes or by hematogenous spread of a primary TB infection and is rarely affected by contiguous spread of a tuberculous lesion in the lung or hematogenous spread of a distant focus[7].

CASE PRESENTATION
Chief complaints
A 49-year-old woman came to the emergency room for unquantified fever peaks and intermittent chest pain lasting 2 mo.

History of present illness
Unquantified fever peaks and intermittent chest pain lasting 2 mo which increased in intensity.

History of past illness
During the 2 wk prior to admission, the patient experienced dyspnea, cough and hyaline expectoration.

Personal and family history
The patient had a surgical history of liposuction and augmentation mammoplasty. 

Physical examination
The patient was febrile with a temperature of 39.5 °C. Her heart rate 117 beats per minute, blood pressure 100/60 mmHg, respiratory rate of 24 breaths per minute and her oxygen saturation was 80%. The patient’s neck veins were distended and heart sounds were muffled. 

Laboratory examinations
Electrocardiogram was done (Figure 1) and showed sinus tachycardia and low-voltage complexes in the limb and precordial leads. There were no alterations in PQ interval or ST-segment. Deaminase level in the pericardial fluid of 36.50 U/L (reference range, 0 to 9 U/L). The cytology of the pericardial fluid was of lymphocytic predominance and examination of the pericardial fluid revealed acid-fast bacilli. Polymerase chain reaction (PCR) study of pericardial fluid was positive for Mycobacterium tuberculosis. 

Imaging examinations
Chest x-ray was done (Figure 2) showing a generalized increase of the mediastinal cardiac silhouette, suggestive of pericardial effusion. There was an adequate pulmonary vascularization pattern. Pleuropulmonary lesions were not seen. Transthoracic echocardiography revealed a large and free-looking pericardial effusion, with an anterior interface of 17 mm and a posterior interface of 27 mm. The right cavities had a partial diastolic collapse, between 20%-30% (Figure 3). High-resolution chest tomography revealed a heart of normal size and there was evidence of pericardial effusion without alteration of the ventricular walls with a thickness of up to 25 mm (Figure 4).

MULTIDISCIPLINARY EXPERT CONSULTATION
TP was made. HIV was negative.

FINAL DIAGNOSIS
Tuberculous pericarditis.

TREATMENT
The patient received treatment each day with isoniazid 300 mg, rifampin 600 mg, pyrazinamide 1600 mg, and ethambutol 1100 mg for 2 mo. This was followed by rifampin and isoniazid for an additional 4 mo along with prednisolone for 6 wk.

OUTCOME AND FOLLOW-UP
In the days following pericardiocentesis and initiation of tetraconjugate management for TB, the patient progressed satisfactorily with improved hemodynamic parameters and fever resolution. 

DISCUSSION
TP has a diverse clinical picture and should be considered in the evaluation of non-self-limiting pericarditis cases. Despite the fact that the prevalence of TB has been reduced in general, the cases of extrapulmonary TB remains stable; approximately 1050000 new cases were reported in the world in 2018[8]. In developing countries, one to two percent of pulmonary TB patients develop TP. However, it can also appear as an isolated extrapulmonary form[9]. There are few studies that evaluate the prevalence of TP in Colombia, and generally, it is considered that there is an underdiagnosis of the disease. 13626 new cases of TB were reported during 2020, of which 83% corresponded to pulmonary TB and 17% to extrapulmonary TB, while 1.6% of these corresponded to TP[9]. Furthermore, in Colombia, a progressive increase in the extrapulmonary TB rate has been observed: 2.1 cases/100000 inhabitants in 1997; 3.7/100000 in 2006 and 4.4/100000 in 2018. Less than 1% of these cases correspond to TP, and generally, it occurs in patients coinfected with HIV who constitute about 85% of cases[10].
TP usually develops insidiously and with nonspecific systemic symptoms such as fever, night sweats, fatigue and weight loss. Although chest pain, cough, and dyspnea are common, the severe acute-onset pericardial pain characteristic of idiopathic pericarditis is rare[10]. Large pericardial effusion should be suspected when micro voltage is observed on the electrocardiogram. This is seen in complexes < 5 mm in the limb leads and < 10 mm in the precordial leads[11]. Chest radiography generally shows a widening of the cardiac silhouette in more than 90% of cases, with a globular image described as “Bottle of water” configuration. Generally, these findings are observed in conjunction with active lung TB and pleural effusion in 30% and 60% of cases, respectively[12]. On the echocardiogram, TP usually comes accompanied by pericardial effusion with thickening of the visceral pericardium and it is possible to identify fibrin bands or fibrosis that heals the pericardium[13].
TP diagnosis is confirmed if one of the following criteria is present: Positive culture for the bacillus of Koch in pericardial fluid, positive direct examination for Koch bacillus, or value greater than 50 IU/L on the Adenosine deaminase (ADA) test[14]. Furthermore, the diagnosis can be confirmed if the pericardial biopsy shows the following findings: Positive culture for the Koch bacillus and granulomas with caseous necrosis, or presence of Langhans-type multinucleated giant cells, or presence of tubercle bacilli in the sample[15].
The diagnosis of TP remains difficult due to the absence of a simple, rapid and accessible diagnostic test despite its associated morbidity and mortality. A protein-rich lymphocytic exudate that is often grossly hemorrhagic is a typical finding in the pericardial fluid. However, the TP fluid is paucibacillary and the estimated diagnostic accuracy based on the smear is only 5%[16]. The sensitivity of pericardial fluid culture ranges from 53% to 75%[17]. However, results are obtained in an average of 3 wk. PCR test for Mycobacterium tuberculosis DNA or RNA in pericardial fluid is more accessible and faster, and it has a lower cost than pericardial tissue PCR, but it also has a lower sensitivity (15% vs 80% respectively), and can yield up to 20% false positives[18]. PCR has been very useful since it is capable of identifying different nucleic acid sequences in samples with low bacilli concentrations and in addition, it identifies resistance to rifampicin encoded in the rpoB gene, which can be useful in settings where there is a high prevalence of multidrug-resistant TB. Finally, in recent years, the performance of the immunoassay has been studied which quantifies the release of interferon gamma (IFN-γ) (QuantiFERON®, ELISpot) for the diagnosis of pulmonary TB, extrapulmonary TB and latent TB. The sensitivity of pericardial biopsy varies from 10% to 64%[19].
Pericardial ADA levels ≥ 35 U/L are diagnostic of TP with a sensitivity and specificity of 90% and 74%, respectively[20]. On the other hand, it has been shown that IFN-γ, which is produced by CD-4 + and CD-8 + T lymphocytes in the context of TP, could be a precise diagnostic biomarker[21].
Treatment of TP is based on the use of rifampicin, isoniazid, pyrazinamide, and ethambutol for 2 mo, followed by isoniazid and rifampicin (a total of 6 mo of treatment)[22]. The effectiveness of treatment with corticosteroids in TP remains controversial. Steroids have not yet been found to have overwhelming beneficial effects on reabsorption of pericardial effusion or in the progression to constrictive pericarditis[23].

CONCLUSION
TP occurs in 1%-2% of patients with pulmonary TB and carries a high mortality rate. The diagnosis of TP remains difficult due to the absence of a simple, rapid and accessible diagnostic test despite its associated morbidity and mortality. Treatment of TP consists of rifampicin, isoniazid, pyrazinamide, and ethambutol for 2 mo, followed by isoniazid and rifampicin (total of 6 mo of therapy). Early diagnosis of this entity will allow physicians to initiate timely treatment, avoid complications and improve the patient’s clinical outcome.
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Figure 1 Low-voltage electrocardiogram (defined as QRS < 5 mm in limb shunts).
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Figure 2 Chest X-ray. Global cardiomegaly with enlarging cardiothoracic ratio and "water bottle” configuration.


[image: D:\樊佳茹-工作文件\第二次定稿\稿件编辑加工\稿件\已编稿件\排版发校对\69229\69229-PDF\69229-Figures\69229-g003.png]
Figure 3 2D echocardiography. A: Echo-free space, or anechoic zone, between both layers of the pericardium of 27 mm (arrow) corresponding to pericardial effusion. The left ventricular ejection fraction was 60%, without segmental contractility disorders; B: Isoechoic image (arrow) at the level of the pericardial fluid that corresponds to a septum.
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Figure 4 Chest computed tomography. A-C: Axial (A), sagittal (B), and coronal (C) computed tomography showing severe pericardial effusion thickness of up to 25 mm (arrows); D: No evidence of right ventricular free wall flattening. The breast implants had no signs of extracapsular rupture.
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