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Case presentation
A 58-year-old male, human immunodeficiency virus (HIV)-negative, nonsmoker presented 
acutely to the authors’ emergency unit with respiratory distress. He reported a 7-day history of 
progressive shortness of breath, fatigue and chest pain. On further systemic enquiry, he had a 
long-standing (> 3 months) history of dry cough, unintentional weight loss and loss of appetite. 
His background medical history was remarkable for dermatomyositis, hypertension, 
dyslipidaemia, Type 2 diabetes and morbid obesity, with a poor baseline status. He resided 
permanently in a care facility because of both social and medical reasons.

On presentation, he was acutely distressed with a blood pressure of 106/79 mmHg, heart rate of 118 
beats per min, body temperature of 36.3 °C, respiratory rate of 35 breaths per min and 
oxygen saturation of 84% on room air. On physical examination, he had an elevated jugular venous 
pressure (JVP), bilateral basal lung crepitations, a displaced apex beat and soft, distant heart sounds.

Electrocardiogram (ECG) (Figure 1) showed a sinus tachycardia with premature atrial complexes, 
right bundle branch block and q waves in leads III and augmented Vector Foot (aVF). On the initial 
chest X-ray (Figure 2), there was significant cardiomegaly consistent with a large PE, with bilateral 
basal and right perihilar opacification. Echocardiography confirmed a massive PE requiring urgent 
side-room pericardiocentesis. Approximately 1500 mL of haemorrhagic fluid was drained, which was 
sent for chemistry, microscopy and cytology while a pericardial catheter was left in situ. A further 430 
mL of haemorrhagic fluid was aspirated the following day, and the catheter was removed.

Table 1 lists the results of initial investigations. The pericardial fluid contained a red cell count of 
1.621 × 1012/L and a nucleated cell count of 5.820 × 109/L. There was a predominance of 
lymphocytes and large, atypical cells that were suspicious of malignant cells observed on fluid 
microscopy. The fluid chemistry showed protein of 49 g/L, albumin of 26 g/L, lactate 
dehydrogenase of 1620 U/L and adenosine deaminase (ADA) of 51.3 U/L. Microbiological 
analysis of the pericardial fluid was GeneXpert polymerase chain reaction (PCR) positive for 

Mycobacterium tuberculosis (MTB) infection and lung malignancies are both important causes of 
pericardial effusion (PE), particularly in developing nations such as South Africa. They are each 
associated with significant morbidity and mortality and pose several public health challenges for 
the region. This case study discussed a 58-year-old man who presented acutely with a large PE 
complicated by cardiac tamponade. Pericardial fluid analysis was positive for TB and further 
cytopathological evaluation revealed metastatic lung adenocarcinoma. Dual diagnoses are rare; 
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tuberculosis (TB), sensitive to rifampicin. The bacterial 
culture of the aspirated pericardial fluid showed no growth 
after 2 days.

Despite pericardial fluid drainage, commencement of 
antituberculous treatment and initiation of corticosteroids, 
the patient remained distressed with poor oxygen saturation. 
His condition continued to deteriorate over the following 
week, with a repeat chest X-ray (Figure 3) showing a hilar 
mass and bronchial tapering highly suspicious of a 
malignancy and a persistent but improved cardiomegaly 
suggesting residual PE. Subsequent cytopathological analysis 
of the pericardial fluid confirmed cells with morphology 
consistent with metastatic carcinoma in favour of lung 
adenocarcinoma. No immunohistochemical studies were 
carried out. In the light of his advanced disease and echo 

evidence of posterior re-accumulation of pericardial fluid 
(Figure 4), planned malignancy staging was deferred for 
referral to cardiothoracic surgery for a palliative pericardial 
window; however, the patient demised shortly thereafter.

Discussion
Pericardial effusion (PE) is a commonly occurring medical 
condition with clinical manifestations ranging from 
incidental small effusions to large, life-threatening cardiac 
tamponade.1,2 Early identification of the underlying 
aetiology has major therapeutic and prognostic implications; 
however, the aetiologies of PE are diverse and vary 

FIGURE 1: Electrocardiogram on presentation of cardiac tamponade.

FIGURE 2: Chest X-ray on presentation showing increased cardiothoracic ratio. 

TABLE 1: Initial laboratory serum values.
Diagnostic test Serum value

White cell count 13.8

Haemoglobin 12.0

Mean corpuscular volume 92.8

Red cell distribution width 15.6

Platelet count 200

Sodium 135

Potassium 3.6

Urea 9.7

Creatinine 70

eGFR > 60

Calcium (corrected) 2.23

Magnesium 0.68

Phosphate 0.77

C-Reactive protein 141

Troponin T 72

HbA1c 7.8%
Beta-human chorionic gonadotropin < 1

Alpha foetoprotein 2.2

Prostate-specific antigen 0.23

Cancer antigen 125 486

Cancer antigen 19-9 1

eGFR, estimated glomerular filtration rate; HbA1c, glycated haemoglobin.
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according to geographical location.3 In the developing 
world, TB is the offending agent in most cases, further 
driven by the HIV pandemic in regions such as sub-Saharan 
Africa. In the Western world, cases of PE are more likely to 
be idiopathic because of postviral infection or malignancy 
related.4 However, the disease landscape in Africa is 
changing, with cancer death rates on the continent now 
surpassing TB, acquired immunodeficiency syndrome 
(AIDS) and malaria combined and an expected 85% increase 
in cancer incidence predicted in sub-Saharan Africa by 
2030.5,6 As such, malignancy-related PE will become more 
prevalent, and early identification and diagnosis are critical.

Tuberculous pericarditis (TBP) remains a severe form of 
extrapulmonary TB. In the HIV-infected population, TB is 
the cause of PE in the overwhelming majority of patients and 
often associated with more aggressive disease as a result of 
disseminated TB infection.7 The presentation of TBP may be 
variable, and often nonspecific systemic symptoms such as 
fever, fatigue, night sweats and weight loss are the primary 
complaint.8 Definitive TBP diagnosis has posed several 
challenges, particularly in high-burden areas where 
inexpensive rapid testing is needed. Pericardial fluid culture 
is the most widely used diagnostic tool; however, results are 
dependent on the bacillary yield, which may be affected in 
concomitant HIV infection.9 A two-test approach with Xpert 
MTB/Rif followed by either biochemical tests for ADA or 
interferon-gamma (IFN-γ) offers high sensitivity and 
specificity where there is diagnostic uncertainty.10,11 Still, in 
resource-limited settings where advanced testing is 
restricted, TBP may be difficult to distinguish from several 
other important causes of PE. As such, in regions with a high 
TB burden, clinicians often start anti-TB treatment 
empirically,12 despite some evidence to suggest higher 
associated morbidity and mortality with empiric therapy.13 
In South Africa, where TB is still the leading cause of PE and 
prevalence rates of up to 70% have been reported,14 other 
potential aetiologies may be neglected. In addition, in 
developing nations where cost effectiveness dictates 
investigative capacity, the diagnosis of TBP is sometimes a 
presumptive one.15

In an oncology patient, there are several mechanisms by 
which a PE may present.16 Four primary mechanisms are 
described: (1) direct extension or metastatic spread via 
lymphatics or blood into the pericardium, (2) complication of 
systemic tumour (radiation and chemotherapy toxicity), (3) 
opportunistic infections as a result of immunosuppression 
therapy and (4) derangements in renal and/or cardiac 
and/or liver function because of antineoplastic therapy.16,17,18,19 
Rarely is symptomatic PE or even cardiac tamponade the 
first manifestation of an occult malignancy.20 In most cases, 
malignant disease has already been established, and the PE is 
a sign of disease progression, with a 5-year survival in 
advanced disease of almost zero.17,21,22 Sanchez-Enrique et al. 
reported cardiac tamponade to be most commonly associated 
with malignant effusive pericarditis (MEP), more than any 
other diagnostic category of PE.23 As such, a diagnosis of 
malignancy is an important exclusion in cases of acute 
pericardial disease with cardiac tamponade.18,24

Lung cancer is the most common cancer involving the 
pericardium.16,17,23,25 Non–small cell lung cancers with an 
anaplastic lymphoma kinase (ALK) gene rearrangement are 
particularly likely to involve the pericardium or present with 
PE.26 These mutations are associated with specific clinical 
features including younger age at diagnosis, nonsmokers 
and adenocarcinomas at histology. In the last decade, there 
have been great advances made into genetic testing and 
systemic therapies for molecular subgroups of patients with 
advanced disease.27 In the developed world, therapies 
targeted at specific mutations have been developed and 
implemented with improved outcomes. It would be of great 
value to look at the genetic profiles of these tumours locally; 
however, there is a paucity of data for the African population, 
thus limiting the advancement of personalised therapy. 
These are important considerations locally, as lung cancer 
ranks as the number one cause of cancer-related deaths in 
South Africa.28

The co-existence of lung malignancies and TB infection has 
been well described. However, extrapulmonary manifestations 
of TB such as TBP and concurrent lung malignancies are more 
complex and less well-known. Considering the high prevalence 

FIGURE 3: Repeat chest X-ray showing recurrent pericardial effusion. 

FIGURE 4: Echocardiography image of re-accumulation of pericardial fluid 
posteriorly. 
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of both conditions in South Africa, the dual diagnosis of TBP 
and MEP may be underdiagnosed because of poor outcomes 
with limited survival data. 

This case demonstrates the rare presentation of an 
undiagnosed metastatic lung malignancy in a nonsmoking 
patient, with simultaneous extrapulmonary TB presenting in 
cardiac tamponade. In addition, his pre-existing inflammatory 
condition of dermatomyositis may have put him at risk for 
developing a PE. There is also a known association between 
dermatomyositis and the development of malignancies, 
specifically lung malignancies in male patients.29 Sadly, 
because of the advanced stage of his disease at presentation 
and poor baseline status, any further therapeutic intervention 
was limited.

South Africa is facing a ‘colliding of epidemics’ of smoking, 
TB and HIV, increasing the likelihood of concurrent lung 
malignancies and TBP.28 There is some epidemiological 
evidence that suggests a bidirectional relationship between 
Lung Ca and TB, with risk for TB significantly higher in 
patients with lung Ca, and lung Ca risk significant in those 
with prior pulmonary TB.30,31 Several gaps exist in current 
data surrounding cancer epidemiology and concomitant 
infections from developing nations, particularly from the 
African continent. Further research is needed in the region to 
guide cancer prevention strategies and local guidelines 
informing clinical practice and improve overall management 
of these patients.32

Learning points
• Sub-Saharan Africa faces a disproportionate burden of 

disease, with high rates of infectious diseases such as TB 
and HIV continuing and the disease burden attributable 
to cancer rising.

• Tuberculosis and malignancy are the commonest causes 
of cardiac tamponade but may present in a similarly 
nonspecific manner, posing several diagnostic challenges.

• Clinicians should maintain a high index of suspicion in 
patients with poor response to anti-TB treatment 
presenting with cardiac tamponade.

Acknowledgements
Competing interests
The authors declare that they have no financial or personal 
relationships that may have inappropriately influenced them 
in writing this article.

Authors’ contributions
K.N, S.D., Q.S.-H. and M.N contributed equally to this work.

Funding information
This research received no specific grant from any funding 
agency in the public, commercial or not-for-profit sectors.

Ethical considerations
This research was submitted as part of a sub-study approved 
by the University of Cape Town Human Research Ethics 
Committee (HREC) (ref. no. 570/2021). Written informed 
consent was obtained from the patient.

Data availability
Data sharing is not applicable to this article as no new data 
were created or analysed in this study.

Disclaimer
The views and opinions expressed in this article are those of 
the authors and do not necessarily reflect the official policy or 
position of any affiliated agency of the authors.

References
1. Vakamudi S, Ho N, Cremer PC. Pericardial effusions: causes, diagnosis, and 

management. Progr Cardiovasc Dis. 2017;59(4):380–388. https://doi.org/10.1016/j.
pcad.2016.12.009

2. Lazaros G, Vlachopoulos C, Lazarou E, Tousoulis D, Tsioufis C. Contemporary 
management of pericardial effusion. Panminerva Med. 2021;63(3):288–300. 
https://doi.org/10.23736/S0031-0808.20.04197-X

3. Spodick DH. Acute cardiac tamponade. N Engl J Med. 2003;349(7):684–690. 
https://doi.org/10.1056/NEJMra022643

4. Imazio M, Adler Y. Management of pericardial effusion. Eur Heart J. 
2013;34(16):1186–1197. https://doi.org/10.1093/eurheartj/ehs372

5. Bray F, Jemal A, Grey N, Ferlay J, Forman D. Global cancer transitions according to 
the Human Development Index (2008–2030): A population-based study. Lancet 
Oncol. 2012;13(8):790–801. https://doi.org/10.1016/S1470-2045(12)70211-5

6. Hamdi Y, Abdeljaoued-Tej I, Zatchi AA, et al. Cancer in Africa: The untold story. 
Front Oncol. 2021;11:650117. https://doi.org/10.3389/fonc.2021.650117

7. Wallis RS, Pai M, Menzies D, et al. Biomarkers and diagnostics for tuberculosis: 
Progress, needs, and translation into practice. Lancet. 2010;375(9729):1920–
1937. https://doi.org/10.1016/S0140-6736(10)60359-5

8. Mayosi BM, Burgess LJ, Doubell AF. Tuberculous pericarditis. Circulation. 
2005;112(23):3608–3616. https://doi.org/10.1161/CIRCULATIONAHA.105.543066

9. Isiguzo G, Du Bruyn E, Howlett P, Ntsekhe M. Diagnosis and management of 
tuberculous pericarditis: What is new? Curr Cardiol Rep. 2020;22(1):2. https://
doi.org/10.1007/s11886-020-1254-1

10. Naicker K, Ntsekhe M. Tuberculous pericardial disease: A focused update on 
diagnosis, therapy and prevention of complications. Cardiovasc Diagn Ther. 
2020;10(2):289–295. https://doi.org/10.21037/cdt.2019.09.20

11. Pandie S, Peter JG, Kerbelker ZS, et al. Diagnostic accuracy of quantitative PCR 
(Xpert MTB/RIF) for tuberculous pericarditis compared to adenosine deaminase 
and unstimulated interferon-γ in a high burden setting: A prospective study. BMC 
Med. 2014;12(1):101. https://doi.org/10.1186/1741-7015-12-101

12. Mayosi BM, Wiysonge CS, Ntsekhe M, et al. Clinical characteristics and initial 
management of patients with tuberculous pericarditis in the HIV era: The 
Investigation of the Management of Pericarditis in Africa (IMPI Africa) registry. 
BMC Infect Dis. 2006;6:2. https://doi.org/10.1186/1471-2334-6-2

13. Mayosi BM, Wiysonge CS, Ntsekhe M, et al. Mortality in patients treated for 
tuberculous pericarditis in sub-Saharan Africa. S Afr Med J. 2008;98(1):36–40.

14. Reuter H, Burgess LJ, Doubell AF. Epidemiology of pericardial effusions at a large 
academic hospital in South Africa. Epidemiol Infect. 2005;133(3):393–399. 
https://doi.org/10.1017/S0950268804003577

15. Syed FF, Ntsekhe M, Mayosi BM. Tailoring diagnosis and management of 
pericardial disease to the epidemiological setting. Mayo Clin Proc. 2010;85(9):866. 
https://doi.org/10.4065/mcp.2010.0377

16. Imazio M, Colopi M, De Ferrari GM. Pericardial diseases in patients with cancer: 
Contemporary prevalence, management and outcomes. Heart. 2020;106(8):569–
574. https://doi.org/10.1136/heartjnl-2019-315852

17. Chahine J, Shekhar S, Mahalwar G, Imazio M, Collier P, Klein A. Pericardial 
involvement in cancer. Am J Cardiol. 2021;145:151–159. https://doi.org/10.1016/j.
amjcard.2020.12.092

18. Burazor I, Imazio M, Markel G, Adler Y. Malignant pericardial effusion. Cardiology. 
2013;124(4):224–232. https://doi.org/10.1159/000348559

19. Refaat MM, Katz WE. Neoplastic pericardial effusion. Clin Cardiol. 
2011;34(10):593–598. https://doi.org/10.1002/clc.20936

20. Gevaert SA, Halvorsen S, Sinnaeve PR, et al. Evaluation and management of 
cancer patients presenting with acute cardiovascular disease: A Consensus 
Document of the Acute CardioVascular Care (ACVC) association and the ESC 
council of Cardio-Oncology-Part 1: Acute coronary syndromes and acute 
pericardial diseases. Eur Heart J Acute Cardiovasc Care. 2021;10(8):947–959. 
https://doi.org/10.1093/ehjacc/zuab056

http://www.sajo.org.za
https://doi.org/10.1016/j.pcad.2016.12.009
https://doi.org/10.1016/j.pcad.2016.12.009
https://doi.org/10.23736/S0031-0808.20.04197-X
https://doi.org/10.1056/NEJMra022643
https://doi.org/10.1093/eurheartj/ehs372
https://doi.org/10.1016/S1470-2045(12)70211-5
https://doi.org/10.3389/fonc.2021.650117
https://doi.org/10.1016/S0140-6736(10)60359-5
https://doi.org/10.1161/CIRCULATIONAHA.105.543066
https://doi.org/10.1007/s11886-020-1254-1
https://doi.org/10.1007/s11886-020-1254-1
https://doi.org/10.21037/cdt.2019.09.20
https://doi.org/10.1186/1741-7015-12-101
https://doi.org/10.1186/1471-2334-6-2
https://doi.org/10.1017/S0950268804003577
https://doi.org/10.4065/mcp.2010.0377
https://doi.org/10.1136/heartjnl-2019-315852
https://doi.org/10.1016/j.amjcard.2020.12.092
https://doi.org/10.1016/j.amjcard.2020.12.092
https://doi.org/10.1159/000348559
https://doi.org/10.1002/clc.20936
https://doi.org/10.1093/ehjacc/zuab056


Page 5 of 5 Case Study

http://www.sajo.org.za Open Access

21. Maisch B, Ristic A, Pankuweit S. Evaluation and management of pericardial 
effusion in patients with neoplastic disease. Progr Cardiovasc Dis. 2010;53(2):157–
163. https://doi.org/10.1016/j.pcad.2010.06.003

22. Raine RI. Modern techniques for staging lung cancer – Improved precision but too 
late for too many. Afr J Thorac Crit Care Med. 2022;28(1):7. https://doi.
org/10.7196/AJTCCM.2022.v28i1.209

23. Sánchez-Enrique C, Nuñez-Gil IJ, Viana-Tejedor A, et al. Cause and long-term 
outcome of cardiac tamponade. Am J Cardiol. 2016;117(4):664–669. https://doi.
org/10.1016/j.amjcard.2015.11.023

24. Sagristà-Sauleda J, Mercé J, Permanyer-Miralda G, Soler-Soler J. Clinical clues to 
the causes of large pericardial effusions. Am J Med. 2000;109(2):95–101. https://
doi.org/10.1016/S0002-9343(00)00459-9

25. Wagner PL, McAleer E, Stillwell E, et al. Pericardial effusions in the cancer 
population: Prognostic factors after pericardial window and the impact of 
paradoxical hemodynamic instability. J Thorac Cardiovasc Surg. 2011;141(1):34–
38. https://doi.org/10.1016/j.jtcvs.2010.09.015

26. Doebele RC, Lu X, Sumey C, et al. Oncogene status predicts patterns of metastatic 
spread in treatment-naive nonsmall cell lung cancer. Cancer. 2012;118(18):4502–
4511. https://doi.org/10.1002/cncr.27409

27. Hirsch FR, Scagliotti GV, Mulshine JL, et al. Lung cancer: Current therapies and new 
targeted treatments. Lancet. 2017;389(10066):299–311. https://doi.org/10.1016/
S0140-6736(16)30958-8

28. Koegelenberg CFN, Dorfman S, Schewitz I, et al. Recommendations for lung cancer 
screening in Southern Africa. J Thorac Dis. 2019;11(9):3696–3703. https://doi.
org/10.21037/jtd.2019.08.66

29. Di Rollo D, Abeni D, Tracanna M, Capo A, Amerio P. Cancer risk in dermatomyositis: 
A systematic review of the literature. G Ital Dermatol Venereol. 2014;149(5): 
525–537.

30. Dobler CC, Cheung K, Nguyen J, Martin A. Risk of tuberculosis in patients with 
solid cancers and haematological malignancies: A systematic review and meta-
analysis. Eur Respir J. 2017;50(2):1700157. https://doi.org/10.1183/13993003. 
00157-2017

31. Liang H-Y, Li X-L, Yu X-S, et al. Facts and fiction of the relationship between 
preexisting tuberculosis and lung cancer risk: A systematic review. Int J Cancer. 
2009;125(12):2936–2944. https://doi.org/10.1002/ijc.24636

32. Morhason-Bello IO, Odedina F, Rebbeck TR, et al. Challenges and opportunities in 
cancer control in Africa: A perspective from the African Organisation for Research 
and Training in Cancer. Lancet Oncol. 2013;14(4):e142–e151. https://doi.
org/10.1016/S1470-2045(12)70482-5

http://www.sajo.org.za
https://doi.org/10.1016/j.pcad.2010.06.003
https://doi.org/10.7196/AJTCCM.2022.v28i1.209
https://doi.org/10.7196/AJTCCM.2022.v28i1.209
https://doi.org/10.1016/j.amjcard.2015.11.023
https://doi.org/10.1016/j.amjcard.2015.11.023
https://doi.org/10.1016/S0002-9343(00)00459-9
https://doi.org/10.1016/S0002-9343(00)00459-9
https://doi.org/10.1016/j.jtcvs.2010.09.015
https://doi.org/10.1002/cncr.27409
https://doi.org/10.1016/S0140-6736(16)30958-8
https://doi.org/10.1016/S0140-6736(16)30958-8
https://doi.org/10.21037/jtd.2019.08.66
https://doi.org/10.21037/jtd.2019.08.66
https://doi.org/10.1183/13993003.00157-2017
https://doi.org/10.1183/13993003.00157-2017
https://doi.org/10.1002/ijc.24636
https://doi.org/10.1016/S1470-2045(12)70482-5
https://doi.org/10.1016/S1470-2045(12)70482-5

	Concurrent tuberculous pericarditis and lung adenocarcinoma presenting with cardiac tamponade
	Case presentation
	Discussion
	Learning points
	Acknowledgements
	Competing interests
	Authors’ contributions
	Funding information
	Ethical considerations
	Data availability
	Disclaimer

	References

	Table
	TABLE 1: Initial laboratory serum values.

	Figures
	FIGURE 1: Electrocardiogram on presentation of cardiac tamponade.
	FIGURE 2: Chest X-ray on presentation showing increased cardiothoracic ratio.
	FIGURE 3: Repeat chest X-ray showing recurrent pericardial effusion.
	FIGURE 4: Echocardiography image of re-accumulation of pericardial fluid posteriorly.


