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S and an under-recognized complica-

pontaneous bacterial empyema, a rare

tion of liver cirrhosis, is an infection of a
preexisting hydrothorax, which is defined
by the presence of > 500 neutrophils/mm3
in pleural fluid or a positive culture of
pleural fluid with > 250 neutrophils/mm3,
after the exclusion of parapneumonic
infection by chest X-ray or computed
tomography scan [1].
Previously reported cases of SBEM
were mostly caused by Enterobacteriacae,
Aeromonas spp, and Streptococcus spp
(Streptococcus bovis, mitis, sanguis, agalactiae, and intermidius), which are part
of the gastrointestinal flora. We report
here the first case of SBEM caused by
Streptococcus pneumoniae.
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Patient Description
An 84 year old man presented with
dyspnea and palpitations of a few days
duration. His past medical history was
remarkable for chronic obstructive pulmonary disease, hypertension, smoking
and heavy alcohol consumption. His
medications included allopurinol, folic
SBEM = spontaneous bacterial empyema

190

acid, alfuzosin and atenolol. His blood
pressure was 140/66 mmHg, pulse rate
regular at 108/min, oral temperature 37оC,
respiratory rate 32/min, and hemoglobin
oxygen saturation 85% while breathing
room air. Physical examination revealed
stigmata of chronic liver disease, ascites,
mildly increased jugular venous pressure,
and decreased breath sounds with dullness on percussion of both lung bases.
Although the patient was not known to
suffer from liver cirrhosis, the stigmata
of liver disease and ascites on physical
examination in addition to the consumption of large amounts of alcohol strongly
suggested liver cirrhosis.
Laboratory examination revealed white
blood cells 12.15 x 109/L (95% neutrophils), macrocytic anemia (hemoglobin
9.4 g/dl and mean corpuscular volume
110 fl), platelets 114 x 109/L, aspartate
aminotransferase 54 IU/L, alanine aminotransferase 30 IU/L, alkaline phosphatase
97 IU/L, albumin 2.28 g/dl and sodium
132 mEq/L. Prothrombin time was 64%
(normal > 70) and erythrocyte sedimentation rate was 116 mm in the first hour. A
chest X-ray demonstrated bilateral pleural
effusion, larger on the left side, and a CT
of the chest demonstrated bilateral pleural
effusion with atelactasis of the left lower
lobe with no evidence of pneumonia.
Pleurocentesis demonstrated clear pleural
fluid, with low levels of protein 2.2 g/dl
(serum protein 5.6 g/dl), glucose 171 mg/
dl, pH 7.4, elevated lactate dehydrogenase
level of 691 IU/dl, and white blood cell
count of 2.34 x 109/L (67% neutrophils);
cytology was negative for tumor cells. An
echocardiography showed normal left
ventricular function and increased pul-

monary artery pressure, 60 mmHg.
Considering that the patient suffered
from alcoholic liver cirrhosis with ascites
and hydrothorax, treatment with diuretics
and a low salt diet was initiated, but there
was no improvement.
Streptococcus pneumoniae, sensitive to
all antibiotics, grew in culture of pleural
fluid. Since the patient remained afebrile
and there was no other clinical or laboratory evidence of empyema, a repeat pleurocentesis was performed, which again
revealed similar parameters and growth
of the same bacterium. Treatment with
ampicillin was initiated and a repeat CT
scan of the chest was performed, again
showing bilateral pleural effusion with no
sign of an inflammatory infiltrate. A third
pleurocentesis was performed, finally
demonstrating parameters consistent
with empyema: lactate dehydrogenase
992 U/dl, glucose 1 mg/dl, pH 6.94, and
protein 3 g/dl (serum protein 5.8 g/dl).
Blood cultures that were obtained before
starting ampicillin were negative.
A chest tube was inserted with subsequent drainage of 1500 ml of foulsmelling serous fluid. The chest tube was
removed a few days later and antibiotic
treatment was continued for a total duration of 2 weeks. The patient recovered
uneventfully.

Comment
Hepatic hydrothorax is defined as a pleural effusion, usually larger than 500 ml, in
a patient with cirrhosis without a primary
cardiac, pulmonary or pleural disease [2].
It is present in 4%–10% of patients with
advanced cirrhosis and is caused by fluid
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retention and passage of ascites from the
peritoneal to the pleural cavity, through
small diaphragmatic defects located in the
tendinous portion of the diaphragm [2].
Cirrhosis of liver is known to be associated with increased incidence and
severity of infections, with infectionattributed death occurring in 7%–40% of
these patients. This is due to neutrophilic
dysfunction, complement deficiency,
deficient reticuloendothelial phagocytic
action, increased tumor necrosis factoralpha activity, and impaired antibodymediated bactericidal activity found in
cirrhosis [3].
Whereas spontaneous bacterial peritonitis is a well-known entity, SBEM is a
rare infective complication of a preexisting hydrothorax in cirrhotic patients.
It is probably caused by two different
mechanisms: passage of infected ascitic
fluid into the pleural cavity or bacteremic
seeding of a preexisting hydrothorax [1].
Pleural fluid from patients with hepatic
hydrothorax was found to have lower
opsonic activity than found in the pleural
fluid of patients with other causes, which
might be a predisposing factor for developing SBEM [4].
In a prospective study of 120 cirrhotic
patients with pleural effusion on admission who underwent a diagnostic pleurocentesis, 13% had 24 episodes of SBEM;

all of them with advanced cirrhosis, and
only 57% had associated SBP [1].
Our patient, like most previously
reported cases, had a pleural fluid with
normal protein and glucose levels, and
only LDH was elevated. In many of the
previously reported episodes of SBEM
the pleural fluid properties mimic those
of transudative pleural effusion [1]. We
suggest that continuous passage of transudative ascitic fluid to the pleural cavity
may cause dilution of its protein contents,
making it similar to those of transudative
effusion. After a few days our patient
developed full-blown empyema requiring chest tube insertion. Despite its name,
empyema is a rare complication of SBEM.
Antibiotic treatment alone is sufficient in
most patients with SBEM, and chest tube
insertion should be limited to those with
empyema [1,5]. Chest tube insertion in
cirrhotic patients with hydrothorax can
be harmful as it may cause massive electrolyte and protein depletion [5].
The microorganisms isolated from
pleural fluid/blood cultures of patients
with SBEM in decreasing order of prevalence are Escherichia coli, Streptococcus
spp, Enterococcus, and Klebsiella pneumoniae [1]. To the best of our knowledge,
this is the first published case of SBEM
2

3

SBP = spontaneous bacterial peritonitis
LDH = lactate dehydrogenase

caused by Streptococcus pneumoniae.
Since the clinical manifestations and
pleural fluid findings in SBEM are not as
pronounced as in parapneumonic empyema, there should be a low clinical threshold of suspicion in a cirrhotic patient with
hydrothorax who is hospitalized because
of any clinical deterioration. A diagnostic
pleurocentesis should be performed in
these patients to rule out SBEM.
Corresponding author:
Dr. W.R. Saliba
Dept. of Internal Medicine C, HaEmek Medical
Center, Afula 18101, Israel
Phone: (972-4) 649-5143
Fax: (972-4) 649-5134
email: salibuss@yahoo.com;
saliba_wa@clalit.org.il

References
1. Xiol X, Castellví JM, Guardiola J, et al. Spontaneous
bacterial empyema in cirrhotic patients: a
prospective study. Hepatology 1996; 23: 719-23.
2. Xiol X, Guardiola J. Hepatic hydrothorax. Curr
Opin Pulm Med 1998; 4: 239-42.
3. Christou L, Pappas G, Falagas ME. Bacterial
infection-related morbidity and mortality in
cirrhosis. Am J Gastroenterol 2007; 102: 1510-17.
4. Sese E, Xiol X, Castellote J, Rodríguez-Fariñas E,
Tremosa G. Low complement levels and opsonic
activity in hepatic hydrothorax: its relationship
with spontaneous bacterial empyema. J Clin
Gastroenterol 2003; 36: 75-7.
5. Runyon BA, Greenblatt M, Ming RH. Hepatic
hydrothorax is a relative contraindication to chest
tube insertion. Am J Gastroenterol 1986; 81: 566-7.

Capsule
New targets for intervention in the treatment of postmenopausal osteoporosis
Postmenopausal osteoporosis is a disease of high bone
remodeling, with an imbalance of bone resorption over bone
formation, resulting in decreased bone mineral density and
disruption of bone microarchitecture. With our improved
understanding of the molecular and cellular regulators and
mediators of bone remodeling, new targets for therapeutic
intervention have been identified. Lewiecki reviewed the
new approaches. Receptor activator of nuclear factor κB
ligand (RANKL) is the principal regulator of osteoclast
differentiation, activity, and survival; denosumab, a fully
human monoclonal antibody to RANKL, inhibits bone
resorption and is approved for the treatment of women
with postmenopausal osteoporosis at high risk of fractures.
Cathepsin K is a protease produced by activated osteoclasts

that degrades the protein matrix of bone. An inhibitor of
cathepsin K, odanacatib, is in phase III clinical trials for the
treatment of postmenopausal osteoporosis; it decreases
bone resorption while seeming to suppress bone formation
less than other antiresorptive agents. Sclerostin is a
cytokine produced by osteocytes that inhibits osteoblastic
bone formation; investigational monoclonal antibodies to
sclerostin, such as AMG 785, have osteoanabolic properties
with the potential to improve clinical outcomes in patients
with osteoporosis. These and other novel interventions that
target newly recognized regulators of bone remodeling are
promising agents for the treatment of osteoporosis.
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Eitan Israeli

191

