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Abstract The human immunodeficiency virus (HIV) has

altered the epidemiology, clinical manifestations, treatment

considerations and natural history of tuberculous (TB)

pericarditis with significant implications for clinicians. The

caseload of TB pericarditis has risen sharply in TB ende-

mic areas of the world where co-infection with HIV is

common. Furthermore, TB is the cause in greater than

85 % of cases of pericardial effusion in HIV-infected

cohorts. In the absence of HIV, the morbidity of TB peri-

carditis is primarily related to the ferocity of the immune

response to TB antigens within the pericardium. In patients

with HIV, because TB pericarditis more often occurs as

part of a disseminated process, the infection itself has a

greater impact on the morbidity and mortality. HIV-asso-

ciated TB pericarditis is a more aggressive disease with a

greater degree of myocardial involvement. Patients have

larger pericardial effusions with more frequent hemody-

namic compromise and more significant ST segment

changes in the electrocardiogram. HIV alters the natural

history and outcomes of TB pericarditis. Immunocompro-

mised participants appear less likely to develop constrictive

pericarditis and have a significantly higher mortality

compared with their immunocompetent counterparts.

Finally co-infection with HIV has resulted in a number

of areas of uncertainty. The mechanisms of myocardial

dysfunction are unclear, new methods of improving the

yield of TB culture and establishing a rapid bacterial

diagnosis remain a major challenge, the optimal duration of

anti-TB therapy has yet to be established, and the role of

corticosteroids has yet to be resolved.
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Introduction

Tuberculous (TB) pericarditis has a caseload of approxi-

mately 80,000–160,000 per year and is the most common

cause of pericarditis in Africa and other regions of the

world where Mycobacterium tuberculosis (Mtb) is ende-

mic. In a large single-center study from South Africa,

69.5 % of patients undergoing pericardiocentesis were

found to have TB and over 50 % of the participants were

infected with the human immunodeficiency virus (HIV)

[1]. By contrast, TB accounts for only 4 % of cases in

developed countries [2] where immigrants from TB ende-

mic areas and people with HIV are at highest risk [3].

There have been numerous well-written manuscripts,

reviews and chapters devoted to TB pericarditis. However,

most do not make more than a passing reference to the

impact of HIV. The emergence of HIV in sub-Saharan

Africa in the 1990s and its current state as a global pan-

demic has altered the epidemiology, clinical manifesta-

tions, treatment considerations and natural history of TB

pericarditis with significant implications for clinicians.

This chapter will review TB pericarditis, emphasizing areas

where there are significant differences between the disease

in HIV-infected and uninfected hosts and areas where HIV

has created uncertainty.
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Epidemiology of TB pericarditis and the impact of HIV

Autopsy studies conducted before the advent of HIV sug-

gest that the pericardium is involved in 1 % of patients

with TB [4]. By contrast, autopsy data from patients who

died with advanced HIV reveal that extra-pulmonary dis-

ease with multi-organ involvement is frequent [5, 6]. In

HIV-infected cohorts with a pericardial effusion, TB is the

cause in greater than 85 % of cases [7]. Furthermore, the

incidence and caseload of TB pericarditis has risen sharply

in TB endemic areas of the world where co-infection with

HIV is common [8–10]. This is explained in part by the

fact that the lifetime risk of TB in hosts with a competent

immune system is 10 % [11], which rises to an annual risk

of 10 % early following infection with HIV and is as high

30 % annual risk in those with advanced immunosup-

pression [12].

The immune response and pathogenesis of tuberculous

pericarditis in patients with and without HIV

Tuberculosis spreads to the pericardium via three main

mechanisms. It can spread retrograde from mediastinal,

peritracheal and peribronchial lymph nodes, via the

hematogenous route during primary tuberculosis and by

direct spread from lung parenchyma or pleural involvement

[13, 14]. In immune-competent hosts, this spread is pre-

dominantly via lymph nodes, whereas HIV-related immune

suppression is associated with more hematogenous spread

[15].

Among HIV-uninfected hosts, TB pericarditis is fre-

quently a paucibacillary condition in which the morbidity

is related to the ferocity of the immune response it evokes

and not to the virulence of the pathogen itself [2, 13, 16]. In

patients with HIV, on the other hand, because extra-pul-

monary TB such as pericarditis occurs more frequently as

part of a disseminated process associated with TB bacter-

emia, the infection itself may have a greater impact on the

morbidity and mortal outcomes [11, 17]. Once in the

pericardium, viable mycobacterial protein antigens pre-

sented by macrophages to CD4? T lymphocytes trigger

activation of lymphocytes, macrophages and complement-

fixing antibodies. This leads to pericardial inflammation,

granuloma formation, cytolysis and the production of a

fibrinous exudate rich with inflammatory cytokines [16,

18–20]. HIV interferes with almost all of these critical

cellular processes [17] as evidenced by findings of a rela-

tive CD4? T-cell depletion and diminished granuloma

formation systemically and within the pericardium [20,

21]. Furthermore, there is evidence that HIV alters the

phenotype and function of CD4? memory T cells within

the pericardium [22]. These important differences may

contribute to both the increased risk of developing TB

pericarditis and the altered clinical manifestations in HIV.

The clinical manifestations of TB pericarditis

and the impact of HIV

There are four recognized stages of TB pericarditis and two

general modes of clinical presentation (Table 1). The

stages include: a dry stage, an effusive stage, an adsorptive

phase and a constrictive phase [13, 14, 23]. In the first

mode of presentation, pericardial involvement is asymp-

tomatic and is an incidental finding in patients who have

evidence of active tuberculosis elsewhere in the body [14].

Evidence for this stems from autopsy findings, which

suggest that the pericardium is involved in 1–2 % of HIV-

uninfected patients known to have pulmonary TB [4].

Among HIV-infected patients, the proportion of asymp-

tomatic involvement of the pericardium may be much

higher. Both autopsy and observational studies show that

HIV is associated with a higher prevalence of widespread,

multi-site, extra-pulmonary TB [6, 24, 25]. Among such

patients, often the dominant symptoms are those of sepsis

and TB, while presumably the pericardial and other specific

site involvement is clinically silent [17].

Table 1 The four stages of TB pericarditis

Stage Pathological

manifestation

Clinical manifestation

One Dry stage (least

common)

Acute pericarditis (chest pain, pericardial friction rub and widespread ST elevation without effusion)

Two Effusive stage (most

common)

(1) Moderate to large pericardial effusion with symptoms and signs of heart failure and/or cardiac tamponade

(2) Effusive constrictive pericarditis with evidence of simultaneous compressive pericardial fluid and visceral

constrictive pericarditis

Three Adsorptive stage Symptoms and signs compatible with constrictive pericarditis but radiological and echocardiographic

evidence of thick fibrinous fluid around the heart

Four Constrictive stage Symptoms, signs and echocardiography compatible with constrictive pericarditis with no residual fluid in the

pericardium
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In the second mode of presentation, inflammation and

compression from inflammatory fluid, the diseased peri-

cardium itself, or both, cause the typical constellation of

symptoms that are associated with pericardial effusion and

constrictive pericarditis [14, 15, 26, 27]. Patients can

present for the first time with any one of these stages [23].

HIV may alter both the clinical manifestation of these

recognized syndromes and the progression through the

various stages [7, 28].

The dry stage of TB pericarditis presents clinically with

the syndrome of acute pericarditis without effusion and is

least common [2]. Symptomatic effusive TB pericarditis

presents clinically with evidence of cardiac compression

manifest as either heart failure or tamponade [29]. It can

also present as effusive constrictive pericarditis, a syn-

drome first described by Hancock in the 1970s, which is

characterized by the simultaneous occurrence of compres-

sive pericardial fluid and visceral pericardial constriction

[30, 31].

The adsorptive phase of TB pericarditis presents in a

manner very similar to constrictive pericarditis; however,

there is radiological and imaging evidence of persistent

thick fibrinous fluid surrounding the heart [13, 26]. Dif-

ferentiating effusive constrictive pericarditis and adsorp-

tive fibrinous pericarditis can be difficult. The important

difference is the initial presenting clinical picture. In the

former, compressive hemodynamics attributable to fluid

around the heart dominate the clinical picture, and only

after relief of the compression does the physiology

resemble that of constrictive pericarditis [32]. In the latter

stage, despite the presence of residual inflammatory fluid,

the clinical and hemodynamic presentation is consistent

with constrictive pericarditis from the onset [13, 23].

In the constrictive phase of TB pericarditis, there is no

residual pericardial fluid. Post-inflammatory scarring,

thickening, fibrosis and calcification result in progressive

loss of pericardial elasticity and compliance and impaired

cardiac filling. Progressive fluid retention and symptoms of

heart failure in the absence of pulmonary congestion are

typical [26, 33]. Constrictive pericarditis is one of the most

serious sequelae of TB pericarditis and is the outcome in

between 17 and 60 % of patients despite appropriate anti-

tuberculous therapy [2]. Perimyocarditis and other forms of

myocardial involvement in patients with TB pericarditis are

distinctly unusual in patients in the absence of HIV [15].

One exception is patients with constrictive pericarditis

where a small but significant proportion of patients may

have evidence of depressed myocardial function, which is

the result of a complex array of mechanisms [33, 34].

The Investigation of the Management of Africa (IMPI

Africa) registry is the largest and only multicenter pro-

spective study of patients with suspected TB pericarditis in

African countries with a high prevalence with HIV [31].

Just fewer than 95 % of the 185 participants presented with

effusive TB pericarditis, and 40 % had clinical signs of

advanced immune suppression. The registry data showed

that HIV-associated TB pericarditis may be a more

aggressive disease with a greater degree of myocardial

involvement resulting in much sicker patients at first pre-

sentation [35]. There was radiological and echocardio-

graphic evidence of larger pericardial effusions with more

frequent hemodynamic compromise, and more significant

ST segment changes in the electrocardiogram [35].

Figures 1 and 2 provide examples of a CXR and echo-

cardiograph, respectively, from an HIV-infected patient

with a large tuberculous pericardial effusion.

These registry results corroborated findings from a ret-

rospective review of case records from West Africa, in

which the prevalence of myocardial dysfunction in patients

with TB pericarditis was as high as 40 % [36]. The

mechanism of depressed left ventricular (LV) function in

HIV-associated TB pericarditis is likely to be multi-facto-

rial. Contending possibilities include but are not limited to:

perimyocarditis with significant myocardial injury [37, 38],

cytokine-induced myocardial dysfunction related to TB

bacteremia and dissemination [39], and possibly pre-

existing HIV-associated cardiomyopathy [40].

HIV may also alter progression through the various

stages of TB pericarditis. In a further analysis of data from

the IMPI registry, participants with clinical and/or sero-

logical evidence of HIV were less likely to develop clinical

evidence of constrictive pericarditis at 6 months of follow-

up compared with their immunocompetent counterparts

[28]. This observation has been noted previously [34], but

Fig. 1 The CXR appearance of a large pericardial effusion in a

patient with HIV
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needs to be corroborated with more robust evidence from

larger well-designed studies.

Finally, HIV is an important determinant of mortality in

patients with TB pericarditis. In the IMPI registry, immu-

nocompromised patients had a 6-month mortality rate of

40 % compared with 17 % in those without [35]. This is

consistent with the impact of HIV on TB-related mortality

across the spectrum of TB-related disease [17]. However, it

is important to note that only a small minority of patients in

this registry were on antiretroviral therapy (ART). Early

aggressive immune functional restoration may have had a

significant positive difference in mortality [41].

Diagnostic considerations in patients

with and without HIV

The definitive diagnosis of a tuberculous etiology in

patients with pericarditis rests on demonstrating the pres-

ence of tubercle bacilli in stained smear or culture of

pericardial fluid or caseating granulomata on pericardial

histology [2]. The yield of these direct methods ranges

from 0 to 75 %, which has led to the use of more indirect

methods. These include looking for microbiological evi-

dence of TB elsewhere in the body and the use biomarkers

like adenosine deaminase (ADA) in patients with an

inflammatory pericardial exudate [2, 42]. DNA-based

techniques such as polymerase chain reaction (PCR) have

proved to be very disappointing. The sensitivity is well

below 30 % and is particularly poor where pericardial

tissue is not available, as is most often the case [15, 43].

The presence of HIV infection may alter the diagnostic

yield of these direct methods. Microbiological confirmation

of the diagnosis of TB in several studies of TB pericarditis

conducted in presumed HIV-seronegative cohorts [44, 45]

was much higher than it has been in studies of participants

with known HIV [46, 47]. Furthermore, granuloma for-

mation within the pericardium is poor in patients with HIV

[21] and the yield from TB culture is much lower in HIV-

infected patients in general [48]. Despite this, the diag-

nostic yield from indirect methods such as ADA appears to

be unaffected by HIV. In one study from South Africa, the

positive and negative predictive value of these indirect tests

was not diminished by HIV status [43].

Given that TB is the cause of pericarditis in the over-

whelming majority of participants with HIV, the question

of whether there is a need to conduct any diagnostic testing

at all often arises. A major reason to pursue a thorough

diagnostic workup is that treatable alternative causes of

pericarditis such as purulent pericarditis, malignancy and

uremia are well described in patients with HIV [43, 49] and

need to be actively excluded because these alternative

diagnoses carry a much higher mortality than TB pericar-

ditis. Empiric treatment for TB alone for such patients has

morbid implications and is associated with worse outcomes

[35].

Fig. 2 The echo long axis

appearance of a large pericardial

effusion in a patient with HIV
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Treatment considerations

Prior to the introduction of effective chemotherapy for TB

pericarditis, confirmation of the diagnosis was a virtual

death sentence with mortality rates as high as 90 % [50]

(Fig. 3). Modern anti-tuberculosis regimens with a rifam-

picin and isoniazid backbone have decreased mortality

dramatically. In HIV-uninfected patients mortality rates

dropped to 8–17 % [2], whereas in HIV-infected patients

this rate is higher at 17–40 % [2, 35]. The mainstay of

therapy remains the 6-month short course used for HIV-

uninfected hosts despite the lack of randomized evidence to

support an optimal duration of treatment for TB pericarditis

in HIV-infected patients [17, 42, 51].

While there is no specific data for patients with TB

pericarditis, extra-pulmonary TB is now regarded as an

absolute indication of the introduction of anti-retroviral

therapy (ART) regardless of CD4 count [17]. Concern

about the potential for the development of toxicities, side

effects, the immune reconstitution syndrome (IRIS) and

complex drug–drug interactions if ART is introduced early

during therapy for TB often led to long delays [7, 17].

Based on available evidence, it is now considered reason-

able to defer treatment with ART until after completion of

anti-TB therapy in those with CD4 cell count [350 cells/

ll, to commence after 2 months in patients with cell counts

between 100 and 350 cells/ll and to commence immedi-

ately where there is evidence of advanced CD 4 cell

depletion [17, 52].

The role of corticosteroids in the management of TB

pericarditis in both HIV-infected and uninfected hosts

remains unresolved [53]. Several randomized controlled

trials in both HIV-uninfected [44, 45] and HIV-infected

cohorts [46] have attempted to address the question of the

efficacy of adjuvant steroids in TB pericarditis. All the

trials were limited by problems related to methodology,

design and small numbers. A systematic review suggests

that while there is no benefit on the important hard end-

points of mortality and constriction, there may be faster

resolution of symptoms and there is no evidence of harm

[53]. A possible explanation for the absence of the antici-

pated benefit of corticosteroids in these trials is that the

cytochrome P-450 enzyme-inducing effect of Rifampicin

and its impact on the bioavailability of corticosteroids was

not considered in the relatively low doses used in the trials

[54]. The efficacy of corticosteroids in TB pericarditis is

currently the subject of an ongoing randomized controlled

trial (clinicaltrials.gov/ct2/show/NCT00810849).

Areas of uncertainty and future considerations

Despite the global magnitude of the problem of HIV-

associated TB pericarditis, there are a number of areas of

uncertainty. The difficulty in establishing a rapid bacteri-

ologic or histologic diagnosis; the optimal therapeutic

strategy with regard to duration of anti-TB therapy; use of

corticosteroids and role of invasive interventions such as

pericardiocentesis, pericardial windows and/or pericardi-

ectomy have all not been adequately explored. Further-

more, the frequency pathogenesis and impact on survival of

left ventricular dysfunction remains a mystery.

Summary and conclusions

TB pericarditis is a serious extra-pulmonary manifestation

of TB that has increased in frequency due to the HIV

pandemic. HIV-associated TB pericarditis appears to be a

more aggressive disease, which is harder to diagnose, and

is more often associated with dissemination of TB, larger

effusions, myocardial involvement and a higher mortality

rate. Major gaps in knowledge about the disease remain,

which need to be addressed through well-designed pro-

spective studies.
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