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Abstract

A 55-year old woman with a history of relapsed T-cell ALL
presented with right pleuritic chest pain and decreased breath
sounds over the right hemithorax. Imaging of the chest showed
loculated effusions. Tube thoracostomy was performed with
intrapleural application of alteplase and dornase alpha over a 3-
day period. Repeat imaging demonstrated a marked decrease in
the volume of the effusion. In most prior published cases of pleu-
ral cryptococcosis, surgical drainage was required in addition to
prolonged antifungal agents. More than 50% of patients with cryp-

Correspondence: Edward M. Pickering, Division of Pulmonary and
Critical Care Medicine, University of Maryland School of Medicine,
110 South Paca Street, Room 2N139

Baltimore, MD 21201, USA.

Tel. +1.410.328-8141 - Fax: +1.410.328-0177.

E-mail: epickering@som.umaryland.edu

Key words: Empyema; cryptococcal; fungal, fibrinolytics; tube thora-
costomy.

Contributions: AK, manuscript writing; EP, AS, review, editing, inclu-
sion of data and contribution to case. All authors reviewed the manu-
script and approved it.

Conflict of interest: AK, EP, AS declare no conflict of interest. EP, AS
report grants, personal fees and non-financial support from Medtronic.
AS reports grants and non-financial support from Olympus, personal
fees from CSA Medical, personal fees from Pinnacle Biologics, out-
side the submitted work.

Funding: No funding was secured for this study

Conference presentation: This manuscript was previously presented as
a case report abstract at the 2018 Chest Annual Meeting, San Antonio,
TX, USA.

Received for publication: 26 February 2020.
Accepted for publication: 7 September 2020

©Copyright: the Author(s), 2020

Licensee PAGEPress, Italy

Monaldi Archives for Chest Disease 2020, 90:1257
doi: 10.4081/monaldi.2020.1257

This article is distributed under the terms of the Creative Commons
Attribution Noncommercial License (by-nc 4.0) which permits any
noncommercial use, distribution, and reproduction in any medium,
provided the original author(s) and source are credited.

OPEN aACCESS

[Monaldi Archives for Chest Disease 2020; 90:1257]

tococcal infection have severe underlying disease or immunodefi-
ciency state making them high risk for surgery. This is the first
case to our knowledge of cryptococcal empyema successfully
treated with tube thoracostomy and intrapleural fibrinolysis.

Introduction

Empyema and complicated parapneumonic effusion usually
result from bacterial invasion of the pleural space [1]. Although
often associated with pneumonia, it can also develop after thoracic
surgery or trauma. Complicated pleural effusion is objectively
defined when pleural fluid pH drops to below 7.20 in addition to
other less sensitive markers such as glucose below 60 mg/dL and
Lactate dehydrogenase (LDH) more than three times the upper
limit of normal [2]. Usually, an invasive procedure such as tube
thoracostomy, is necessary for its resolution [3]. Mortality can be
as high as 47% in hospital acquired infections [4]. Recent studies
have noted a change in the bacteriology of empyema, possibly due
to the widespread use of antibiotics as well as an increase in the
incidence of fungal empyema [5,6]. Moreover, mortality in fungal
empyema has been reported to be as high as 70% [5].

Although most patients previously have been treated with a
combination of surgical drainage and antifungal therapy, the treat-
ment of fungal empyema has not been protocolized and there is no
consensus or guidelines for therapy [3,5,7].

We present a case of fungal empyema in a woman previously
diagnosed with T-cell acute lymphocytic leukemia (ALL) success-
fully treated with tube thoracostomy and intrapleural fibrinolytic
therapy in addition to antifungal antibiotics.

Case Report

A 55-year old woman with a history of relapsed T-cell ALL
presented with several days of fever, cough and right sided pleu-
ritic chest pain. Computed tomography (CT) of the chest showed
a small loculated right pleural effusion with adjacent consolida-
tion of the right lower lobe. Broad spectrum antibiotics including
meropenem were initiated. Ultrasound-guided thoracentesis yield-
ed serous, slightly cloudy pleural fluid. Analysis of the fluid
revealed a neutrophil-predominant exudative process with a pH of
7.0, glucose of 109 mg/dL and LDH of 260 IU/l. The patient
remained febrile with worsening pleuritic chest pain and a repeat
CT revealed recurrence of the effusion with significant loculations
(Figure 1). Due to the posterior location of dominant loculation as
well as to guide optimal placement, ultrasound-guided tube thora-
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costomy via the Seldinger technique with a 14 French pigtail
catheter was performed. Intrapleural instillation of alteplase (t-PA)
10 mg and dornase alpha (DNase) 5 mg concurrently twice daily
over a 3-day period was initiated. For each instillation, the chest
tube was clamped for 1 h. Meanwhile, pleural fluid culture yielded
C. neoformans and amphotericin B was initiated. Repeat imaging
24 h after the last fibrinolytic dose demonstrated a 76% decrease
in the size of the effusion, measured volumetrically, with small
residual loculation (Figure 2). Another attempt to drain the fluid
was unsuccessful as the loculation was quite small and located
para-scapular. Since the patient continued to improve clinically, no
further pleural drainage was attempted. She was discharged
approximately 3 weeks following her initial presentation on oral
fluconazole. Repeat chest CT obtained 1-week post discharge
showed complete resolution of the pleural effusion (Figure 3).

Discussion

Pleural infections are associated with high morbidity and mor-
tality [4]. As noted above, complex pleural effusions and empyema
can be fatal in as much as half of the patients who develop them.
Early drainage of the pleural fluid and appropriate antibiotic ther-
apy is fundamental to treatment. Prior to the MIST 2 trial, complex
parapneumonic effusions and empyema often required surgical
intervention for complete evacuation of the pleural space and con-
trol of infection [3]. Less invasive options such as antibiotics and
drainage with tube thoracostomy fails in about a third of the
patients [8,9].

The use of intrapleural fibrinolytic therapy in the treatment of

complex pleural effusions dates back to the 1950s when Tillet et al
reported that intrapleural injection of streptokinase and streptodor-
nase facilitated pleural drainage in patients with empyema [10].
Widespread use of these agents did not start until the 1990s when
several observational studies reported the usefulness of fibrinolyt-
ics in the management of patients with loculated parapneumonic
effusions [11,12]. Although this potential benefit of intrapleural
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fibrinolytics was not supported by the large First Multicenter
Intrapleural Sepsis Trial (MIST1) and a subsequent meta-analysis
[13,14], Rahman and colleagues were able to show the benefits of
intrapleural fibrinolytics (t-PA-DNase) in terms of fewer referrals
for thoracic surgery and shorter hospital stay [8]. Subsequent stud-
ies have also shown successful management of complicated pleu-
ral space infections with t-PA and DNase [9,15].

A recently published meta-analysis comparing surgical versus
non-surgical (tube thoracostomy with or without intrapleural fibri-
nolysis) management for pleural empyema concluded that there
was no difference in mortality between the groups. Video-assisted

Figure 2. Repeat CT showing marked decrease in pleural fluid

with some residual loculations.

Figure 1. Sagittal CT showing loculated effusion before chest tube
placement.

Figure 3. Follow-up CT-post 3 weeks showing complete resolu-
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