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INTRODUCTION

Tuberculous pericarditis is the most common cause of pericarditis
worldwide. The mortality in the preantibiotic era ranged from 80%
to 90%.1 With modern treatment, mortality lies between 8% and
17% in human immunodeficiency virus– (HIV-) negative patients
and between 17% and 34% in HIV-positive patients. In patients
with tuberculous pericarditis and recurrence of pericarditis and/or
pericardial effusion after initiation of therapy, the possibility of tuber-
culosis-associated immune reconstitution inflammatory syndrome
(TB-IRIS) should be considered as a differential diagnosis in both in
HIV-positive and -negative patients.2
CASE PRESENTATION

A 37-year-old male patient presented to the emergency room due to
epigastric pain of 3 days’ duration that was accompanied by fever and
shortness of breath. Moreover, he reported weight loss of 5 kg in the
past weeks prior to presentation. The patient emigrated from Somalia
19 years ago, and his former medical record was unremarkable. He
reported, however, that some of his flatmates were recently diagnosed
with tuberculosis (TB). On admission, blood pressure was 125/89mm
Hg with no evidence of pulsus paradoxus, heart rate 99/minute, oxy-
gen saturation 96% on room air, and body temperature 38.0�C
(100.4�F). Clinical examination showed no signs of overt heart failure;
in particular, neck veins were not distended, jugular venous examina-
tion did not identify marked Y-descent, and no pericardial knock or
rub was noted.

Laboratory tests revealed mild anemia, normal leukocyte counts,
slightly elevated liver enzymes, and normal thyroid hormone levels.

Transthoracic echocardiography showed a large pericardial effu-
sion with no signs of chamber collapse (Figure 1, Video 1).

Differential diagnosis included infectious pericarditis (viral, bacte-
rial, tuberculous), malignant pericardial effusion, or pericardial effu-
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sion related to systemic diseases (e.g., lupus erythematosus,
rheumatoid arthritis). In particular, given the patient’s exposure to
flatmates with TB and marked weight loss over the past weeks,
tuberculous pericarditis had to be considered.

A pericardiocentesis was performed, and 800 mL of straw-colored
clear fluid was drained. Fluid analyses revealed a positive polymerase
chain reaction (PCR) for TB and a positive culture. Adenosine desami-
nase was elevated at 109 IU/L. HIV testing was negative. Therapy
with isoniazid, rifampicin, pyrazinamide, and ethambutol was initiated
(no drug resistance was detected). The patient’s symptoms steadily
improved, and he was discharged after 15 days in good general con-
dition, free of fever and without residual pericardial effusion or signs
of constrictive physiology on an echocardiographic examination.

Two weeks after discharge, the patient complained of progressive
shortness of breath and position-dependent chest pain (pain in the su-
pine position, alleviated by sitting up) and was, therefore, readmitted
to the hospital.

At the time of his second presentation, the patient was noted to
have distended neck veins with a paradoxical rise in jugular venous
pressure on inspiration (Kussmaul’s sign), blood pressure of 126/
89 mm Hg, an elevated heart rate of 100 bpm, oxygen saturation of
94% without supplemental oxygen, and body temperature of
37.4�C (99.2�F). Cardiac and pulmonary auscultation were unre-
markable.
Figure 1 Subcostal view showing a large, circumferential peri-
cardial effusion (arrows).
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VIDEO HIGHLIGHTS

Video 1: Subcostal four-chamber view showing a large,

circumferential pericardial effusion.

Video 2: Apical four-chamber view showing thickened peri-

cardial space due to a mainly organized pericardial effusion. A

left pleural effusion is also seen.

Video 3: Parasternal short-axis view showing ‘‘septal bounce.’’

Video 4: Subcostal view showing slightly distended inferior

vena cava with diminished collapse and spontaneous echo

contrast.

Video 5: Follow-up echocardiography (apical four-chamber

view) showing almost complete resolution of pericardial thick-

ening and absence of septal shifting with respiration.

Viewthevideocontentonlineatwww.cvcasejournal.com.
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Transthoracic echocardiography showed an organized, moderate-
sized pericardial effusion that was located predominantly over the
inferior and lateral left heart. Localized anterolateral myocardium-
pericardium attachment, where the myocardium appeared to be
fused with the pericardium, was noted (Figure 2, Video 2).
Spectral Doppler echocardiographic signs of constrictive physiology
were present. This included respiratory variability of the pulsed-wave
Figure 2 Subcostal four-chamber (A), parasternal long-axis (B),
showing a thickened pericardial space due to a mainly organized
the inferior and lateral left heart. In the apical four-chamber view, a
Doppler signal across the mitral valve, with the first peak inspiratory
early diastolic inflow (E) velocities decreasing by 25% compared
with the first expiratory E velocity, and of the tricuspid valve inflow,
with the first peak expiratory E velocities decreasing by 57%
compared with the first inspiratory E velocity. Annulus reversus
was observed on tissue Doppler imaging of the septal and lateral
mitral annulus, with the lateral e0 being smaller than septal e0

(Figure 3). Two-dimensional echocardiography in the parasternal
short-axis view showed ‘‘septal bounce’’ (Video 3). No early diastolic
collapse of the right ventricle was seen. The inferior vena cava was
slightly dilated and showed diminished collapse and spontaneous
echo contrast (Video 4).

Computed tomography of the chest confirmed severe thickening
of the pericardial space caused by an organized pericardial effusion
with only trace amounts of fluid content (Figure 4). There was no ev-
idence of pericardial calcification. Additionally, enlarged mediastinal
lymph nodes and a large, fluid left-sided pleural effusion were noted.

Based on these findings, the differential etiologies included recur-
rent TB, either in the setting of tuberculostatic-drug resistance or mal-
compliance, newmanifestation/dissemination of TB (mainly lung TB),
or occurrence of IRIS.

Given the organized appearance of the pericardial effusion with
only a small amount of fluid, we refrained from repeated pericardio-
centesis. Pleurocentesis was performed, and 800 mL of straw-colored
fluid was drained (Figure 5). Adenosine desaminase, mycobacterium
TB PCR, and culture were negative. Subsequent bronchoscopy and
bronchoalveolar lavage were also negative for the presence of pulmo-
nary TB.
parasternal short-axis (C), and apical four-chamber views (D)
pericardial effusion (arrows) that is predominantly located over
left pleural effusion can additionally be seen (asterisk, D).
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Figure 3 Pulsed-wave Doppler-derived mitral (A) and tricuspid (B) early inflow velocities (E) showing a respiratory variability with the
mitral E decreasing with inspiration (A) and the tricuspid E increasing with inspiration (B), respectively. Peak E velocities on the first
beat of inspiration and on the first beat of expiration are indicated (asterisk). Respirometer is shown at the bottom of panels A and B.
Tissue Doppler images of the septal (C) and lateral (D) mitral anulus exhibit annulus reversus, i.e., smaller e0 values in the lateral
compared with the septal mitral annulus. Exp, Expiration; insp, inspiration.
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Since there was no evidence for dissemination of TB as the reason
for the observed pericardial and pleural effusions, IRIS was suspected.
The patient was started on prednisone (initial dose of 1 mg/kg body
weight, tapered over the following 6 months).

After the initiation of prednisone, the patients’ symptoms
improved rapidly. A follow-up echocardiogram showed almost
Figure 4 Computed tomography, axial view, showing increased
pericardial thickness (arrows) without calcification.
complete regression of pericardial thickening and pericardial effu-
sion with no significant spectral Doppler signs of constriction
(Figures 6 and 7, Video 5). The patient was completely asymptom-
atic and able to resume his daily activities. The patient provided con-
sent, and the local ethics committee approved the publication of this
case report.
Figure 5 Transthoracic echocardiography, oblique apical
view, showing large left-sided pleural effusion (white arrows)
and organized pericardial effusion (yellow double arrow). An
atelectatic lung segment is visualized within the pleural effu-
sion (asterisk).



Figure 6 Follow-up echocardiography showing almost complete resolution of pericardial thickening. (A) Subcostal four-chamber, (B)
parasternal long-axis, (C) parasternal short-axis, and (D) apical four-chamber views.
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DISCUSSION

Tuberculosis-associated IRIS refers to an excessive immune response
against mycobacteria (alive or dead) that results in a paradoxical wors-
ening or recurrence of preexisting tuberculous lesions (or even mani-
festation of new lesions) in patients on effective anti-TB treatment. The
pathophysiology is incompletely understood; it occurs in 2%-23% of
HIV-negative and in 15.7% of HIV-positive patients following treat-
ment of TB.2 Tuberculosis-associated IRIS can manifest at any time
point after anti-TB treatment is commenced, even after treatment
completion.

The definition of TB-IRIS has changed several times over the past
decade. The most recent definition requires the following four criteria:
(1) initial improvement of TB-related symptoms and/or radiographic
findings under adequate anti-TB treatment, (2) paradoxical deterioration
of TB-related symptoms and/or radiologic findings at the primary or at
new locations during or after appropriate anti-TB treatment, (3), absence
of conditions that reduce the efficacy of anti-TB drugs (e.g., poor compli-
ance, drug resistance, drug malabsorption, drugs side effects), and (4)
exclusion of other possible causes of clinical deterioration.3

Tuberculous pericarditis is the most common form of pericarditis
with pericardial effusion worldwide, accounting for >90% of cases
in HIV-positive and 50%-70% of cases in HIV-negative patients. In
developed countries, however, pericarditis most commonly results
from viral infection, and TB accounts for less than 4% of cases.4,5

In the United States, the incidence of TB has been steadily
decreasing over the past decade. This is driven by a rapid decrease
in the incidence in U.S.-born patients, while the incidence in non-
U.S.-born patients has remained virtually unchanged.6
Clinical presentation of TB pericarditis can vary, ranging from peri-
cardial effusion, to effusive-constrictive pericarditis, to chronic
constrictive pericarditis.1 Diagnosis is established by the presence of
tuberculous mycobacteria in pericardial fluid, by PCR, by culture, or
by histologic examination of a pericardial biopsy. Lymphocytic peri-
cardial exudate accompanied by an elevated unstimulated inter-
feron-gamma, adenosine desaminase or lysozyme level is
considered corroborating evidence.

One of the most feared complications of tuberculous pericarditis is
its progression to constrictive pericarditis. Evolution toward fixed
constriction usually develops within 6 months of presentation with
effusive-constrictive pericarditis.1 Before modern anti-TB drug regi-
mens were available, 50% of patients developed constriction. This
was reduced to 17%-40% with modern tuberculostatic drugs.
According to the most recent European Society of Cardiology guide-
lines, use of corticosteroids in TB pericarditis has a class IIb, level of ev-
idence C indication.5 One randomized controlled trial showed that
the addition of prednisolone to the antituberculotic regimen within
the first week of the diagnosis of TB pericarditis significantly decreased
the relative incidence of constrictive pericarditis by 44%, regardless of
HIV status. However, the 6-week course of prednisolone was linked
to a significant increase in the incidence of HIV-associated malig-
nancies in HIV-positive patients, and the primary composite outcome
of the study, consisting of death from any cause, cardiac tamponade
requiring pericardiocentesis, and pericardial constriction, was not
significantly reduced by use of prednisolone.7 High-dose corticoste-
roid treatment has been recognized as a risk factor for recurrence in
patients with (mainly postviral) pericarditis.8,9 Therefore, corticoste-
roids were not added to the patient’s initial anti-TB regimen.



Figure 7 Pulsed-wave Doppler derived mitral (A) and tricuspid (B) inflow velocities showing mild residual respiratory variability. Peak
early inflow velocities (E) on the first beat of inspiration and on the first beat of expiration are indicated (asterisk). Tissue Doppler im-
aging of the septal (C) and lateral (D)mitral annulus exhibits a normalized pattern, with e0 values being higher in the lateral compared to
the septal annulus. Exp, Expiration; insp, inspiration.
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Multimodality imaging plays an important role in the management
of patients with suspected constrictive or effusive-constrictive pericar-
ditis. Echocardiography is usually the first-line diagnostic tool used in
these patients. This imaging modality may be particularly useful for
detection of functional changes associated with constrictive physi-
ology. Echocardiographic hallmarks include bounce of the ventricular
septum, with the septum shifting toward the left ventricle with inspi-
ration, decrease in mitral E velocity in the first beat of inspiration by
usually more than 25% compared to the first peak expiratory E veloc-
ity, decrease in the tricuspid E velocity in the first beat of expiration by
more than 40% compared with the first peak inspiratory E velocity,
increase of diastolic flow reversal in the hepatic vein with expiration,
and preserved or increased tissue Doppler–derived early diastolic
mitral annular velocity (e0), with the lateral e0 frequently being lower
than the medial e0 (annulus reversus). Computed tomography and
cardiac magnetic resonance imaging are frequently used as second-
line imaging modalities in patients with signs of constriction.
Computed tomography may, among others, accurately assess pericar-
dial thickness and detect presence, extent, and localization of calcifica-
tion within the pericardial space. Cardiac magnetic resonance imaging
may also detect pericardial thickening and is able to assess presence
and extent of pericardial inflammation. Using cine sequences, func-
tional alterations, such as respirophasic variation in septal motion,
may additionally be shown by cardiac magnetic resonance imaging.10
CONCLUSION

Our case illustrates how TB-IRIS can present several weeks after
effective anti-TB treatment is started for tuberculous pericarditis.
The delayed recurrence of symptoms may have pointed to several
potential differential diagnoses. Apart from TB-IRIS, inadequate
treatment due to drug resistance or malcompliance or disease mani-
festation/progression in other organs had to be considered.

The presented case of TB-IRIS-associated effusive-constrictive peri-
carditis also highlights the role of the host’s immune system in the
pathogenesis of effusion and progression to constrictive pericarditis,
a process that may, at least in some TB pericarditis cases, be curtailed
by timely initiation of corticosteroids. The use of corticosteroids, how-
ever, needs to be carefully weighed against the potential harm of an
immunosuppressive therapy in a patient with TB.
SUPPLEMENTARY DATA

Supplementary data related to this article can be found at https://doi.
org/10.1016/j.case.2020.10.012.
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