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Abstract

Background: Methicillin-Sensible Staphylococcus aureus (MSSA) as the pathogen of the pericardial space is an
uncommon case that can be fatal if untreated. The underlying disease accompany with infection that lead to cardiac
tamponade can increase mortality rate of the patient.

Case description: We present a 29 years old male patient with severe dispnea who was found to have cardiac
tamponade secondary to a purulent pericardial effusion. He was also had end stage renal disease with regular
hemodialysis. The diagnosis was suggested by clinical context, imaging, pericardial fluid analysis and was confirmed by
culture. MSSA were isolated from 2 times pericardial fluid, peripheral blood and double lumen catheter exit site swab
that were growth in blood agar only. Identification and susceptibility to antibiotics was assessed by VitekZ2 Compact
automated system (BioMerieux), represent sensitive to penicillin, cephalosporin, quinolone, aminoglycoside except
macrolides. Administration of cefazolin intravenous for 5 days and also pericardial drainage result in a full recovery for
the patient.

Discussion: Purulent pericardial effusion is a rare condition that carries a high mortality rate as it can rapidly progress
into cardiac tamponade. In developing countries, Mycobacterium tuberculosis is the most frequent cause of acute
pericarditis followed by Haemophilus, Staphylococcus and Streptococcus. Prior to the advent of antibiotics,
Staphylococcus aureus takes role as the predominant pathogen, this event was common as the result of hematogenous
seeding such as catheter related hemodialysis in this patient.

Conclusion: Prompt diagnosis of purulent pericardial effusion also initiation of appropriate antibiotic and pericardial
drainage treatment are the mainstays of successful management of this rare but potentially lethal case.
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1. Introduction

Staphylococcus aureus is responsibe for numerous infection cases, it could be relatively mild to life-threatening. The
primary reservoir for staphylococci is the human nares, with colonization also occuring in skin surfaces. As with most
infections, the development of staphylococci infection is initiated when a breach of the skin or mucosal barrier allows
staphylococci access to adjoining tissues or the blood stream. Less common bacteria success to invade the pericaridum
when the bacterial flora has been exposed by antibacterial use and when the immune system is compromized.
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Purulent pericardial effusion is the most serious manifestation of bacterial pericarditis, the appearance is gross pus in
the pericardium or microscopically as purulent effusion. The condition is acute with fever, shortness of breath that
suddenly can be severe and chest pain with the less common. Purulent pericarditis is always fatal if untreated. The
mortality rate in treated patients is 40%, and death is mostly due to cardiac tamponade, sepsis, systemic toxicity, cardiac
decompensation, and constriction, meanwhile the mortality in untreated patients approach 85%[1].

Acute bacterial pericarditis is rarely encountered in the modern antibiotic era. Before that, in developing countries and
HIV patients, Mycobacterium tuberculosis is the most frequent cause of acute pericarditis followed by Haemophilus,
Staphylococcus and Streptococcus (rheumatic pancarditis). Two large reviews of the bacteriology of purulent
pericarditis in the antibiotic era found that Staphylococcus aureus was the most common pathogen, acccounting for 31%
of cases in one series and 22% in the other[2][3].

Bacterial infections of the pericardial space are an uncommon cause of pericardial effusion. In the advent era of
antibiotics, purulent pericarditis was more common and usually was the result of hematogenous or direct spread from
an adjacent infection from another organs[4]. Here, we present a severe case of cardiac tamponade secondary to a
purulent pericardial effusion in end stage renal disease (ESRD) patient with regular hemodialysis which was managed
successfully with administration of intravenous antibiotics and pericardial drainage.

2. Case Description

A 29 years old male patient with history of hypertension, ESRD and had regular hemodyalisis since three months ago,
came to emergency room with chief complaint dispnea. The symptoms began within 2 days before and getting worse
until the present day. There was also chest pain and palpitation that he feel, every moment the episodes arised, it had
no pattern of time. He was admitted in the day when he came and also had malaise, sweating, and extended purpuric
exanthema. The patient also reported nausea at the onset, which was solved by spasmolytic treatment.

On the physical exam blood pressure was 110/70 mm Hg, the frequency rate was 154 bpm, respiratory rate was 24
bpm, axillary temperature was 36.8°C, peripheral capillary oxygen saturation was 95%, jugulary vein pressure +5 cm
H20, cardiac auscultation: S1 S2 normal, irregular, murmur (+), muffle heart sound (+). There is also purpura with
partially confluent lesions on the neck, chest and trunk, with double lumen catheter (DLC) access on his right jugular
vein. Laboratory results showed an inflammatory syndrome, slight leukocytosis, and impaired renal function, chest x-
ray showed cardiomegaly with all chamber dilatation suspected pericardial effusion, then with echocardiographic
examination showed severe circumfrential pericardial effusion with sign of tamponade and uncoordinated septal wall
motion (Figure 1a and 1b).

Based on the facts before, the cardiologist performed pericardiocentesis to evacuated the pericardial fluid to prevent
the condition become more massive and threatened the life of the patient, then pericardial fluid analysis and cultures
were performed, meanwhile antibiotic treatment was hold due to there is no sign of sepsis also point of entry as
evidence. On the night following treatment, fever and tachypnea were observed, his respiratory was stable also there
was no vomiting. On the morning of the second day of treatment, the patient's pericardial fluid analysis was released
out with the macroscopic was purulent fluid (Figure 2a) then microscopic cell was dominated by polymorphonucelar
neutrophils, pericardial fluid culture was sent for the second time too. On the third day, fever was found in the patient,
the first pericardial fluid culture identification and susceptibility to antibiotics was assessed by Vitek2 compact
automated system (BioMerieux) informed the presence of MSSA which sensitive to cefazolin, then the antibiotic was
administered.

Fever and other sign of bacterial infection make the cardiologist ordered a set of peripheral blood + DLC exit site swab
culture to identify the risk factor of infection entry site and the spread. In following days, patient’s condition going better
and stable, surprisingly all the culture informed the same presence of MSSA (Figure 2b and 3), cefazolin was given until
7th day, also subxiphoid pericardiostomy was performed. On 6th-9th day, the patient made a full recovery also laboratory
results were fine. His pericardial drain and chest tube were eventually removed, he was discharged on 10t day with a
follow-up at the infectious disease clinic.
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Figure 1a Severe circumfrential pericardial effusion with echo sign of tamponade, largest diameter 4.6 cm at
posterior Left Atrium
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Figure 2 a. Purulent pericardial fluid b. medium to large (0.5-1.5 um); smooth, entire, slightly raised, white colonies
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Figure 3 Gram-positive coccus with catalase positive (+) and coagulase positive (+)

3. Discussion

Purulent pericarditis is a rare life-threatening infection of the pericardial space, the cases were more likely happened
in the pre-antibiotic era[5]. The pericardium that lacks compliance, and moreover expanding bacterial infection can
rapidly increase pericardial pressures causing cardiac tamponade. The mode of infection spreading can be classified
into: direct extension of chest wall infection, local extension from an intrathoracic process, open chest wall wounds
(e.g.injury or surgery), and hematogenous spread. The infection frequently found in patients who are
immunocompromised, diabetes mellitus, alcohol abuse, and wide spread systemic infection[6].

Pericardial effusion may develop as a result of pericarditis. The etiological distribution of pericardial efussion of acute
presentation with cardiorespiratory symptoms are: neoplasm (33%), idiopathic (14%), acute pericarditis (12%),
trauma (12%), uremia (6%), post-pericardiotomy (5%) and infection (5%, 4% bacterial)[7]. The microbiology of
purulent pericarditis mostly found with Staphylococcus, Streptococcus, Haemophilus, and Mycobacterium tuberculosis
predominating, though atypical organisms such as Candida and Salmonella have been described, polymicrobial
infections are uncommon[3][8]. Treatment should be initiated promptly with broad-spectrum antibiotics and source
control.

Staphylococcus aureus is Gram-positive bacteria that are cocci-shaped and tend to be arranged in clusters that are
described as “grape-like.” On media, these organisms can grow in up to 10% salt, and the color appearance are often
golden or yellow. These organisms can grow aerobically or anaerobically (facultative) and at temperatures between
189C-402C. Typical biochemical identification tests include catalase and coagulase positive. S. aureus are one the most
common bacterial infections in humans and are the causative agents of multiple human infections, including bacteremia,
infective endocarditis, skin and soft tissue infections, osteomyelitis, septic arthritis, prosthetic device infections,
pulmonary infections, gastroenteritis, meningitis, toxic shock syndrome, and urinary tract infections[9].

The diagnosis of purulent staphylococcal pericarditis was based on the isolation of MSSA in purulent pericardial fluid.
Theoretically, it could be caused by local transmission from the endocardial source or even caused by blood spread.
Cardiac tamponade is extremely rarely diagnosed in the context of bacterial infections; in a series of 136 consecutive
cases, only 5 patients had positive cultures out of which 2 were with S. aureus and other 3 were diagnosed with infective
endocarditis[10].

In our patient, the purulent pericarditis likely caused by hematogenous spread which evidenced by MSSA cultured in
blood, pericardial fluid drainage, and also DLC exit site swab. The detection of MSSA suggested the possibility of
bacteremia from the skin puncture related to the catheterization and the spread of infection into bloodstream ended at
the pericardial sac. Hemodialysis, thoracic surgery, chemotherapy, immunocompromise, and AIDS are all risk factors
for purulent pericarditis[11]. The history of ESRD and regular hemodialysis with poor hygiene made the higher chance
that mechanism happened in this patient. The presence of extended purpura exanthema raised the possibility of a toxic
pathology process. Previously, there was reported that Staphylococcus aureus enterotoxin C (SEC) was the cause for a
series of 3 fatal cases of purpura fulminans associated with sepsis[12]. Echocardiography remains the gold standard
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tool for diagnosing pericardial disease and cardiac tamponade. Pericardiocentesis with echocardiography-guided is
become the first line treatment in cardiac tamponade[13].

Pericardial fluid drainage is always performed when the patient presents with cardiac tamponade and when there is
indication for purulent or potential massive pericardial effusion. Aggressive management is necessary as purulent
pericarditis carries a high mortality risk, simple percutaneous drainage alone is usually insufficient and could cause the
disease process to become a constrictive or persistent form of purulent pericarditis because of loculations and
adhesions[14][15][16]. Classical subxiphoid pericardiotomy has the advantage of achieving more permanent and
complete drainage than pericardiocentesis while avoiding the risk of sternal or pleural contamination and is useful in
the critically ill patients where a thoracotomy may be too aggressive. Furthermore, it allows for mechanical breakdown
of loculations and septations by the surgeon[17][18].

Evidence of MSSA systemic infections were isolated from 2 bottles of blood culture, pericardial fluid, and DLC exit site
swab culture. The susceptibility to antibiotics was also assessed by Vitek2 Compact automated system (BioMerieux).
S.aureus was the most frequently isolated pathogen in blood cultures and pericardial fluid in a group of 21 patients in
which pericarditis was the revealing symptom of endocarditis; the aortic valve was mainly affected and 47% of the cases
exhibited cardiac tamponade[19], similar to this presented case. Although drainage of the pericardial fluid is required
for adequate source control and, in some cases, achieving hemodynamic stability also should not delay initiation of
antibiotic therapy are important.

Empiric treatment should be involved an anti-staphylococcal agent with a cephalosporin and fluoroquinolone[8][19].
In selecting antimicrobial therapy, the ability of potential agents to kill the causative organism as well as the minimum
inhibitory concentration (MIC; the lowest concentration that inhibits growth) need to be considered. In this case,
antibiotic sensitivity test show that MSSA was sensitive to penicillin, cephalosporin, quinolone, aminoglycoside except
macrolides. Empiric combination of an antistaphylococcal antibacterial and aminoglycoside, followed by tailored
antibacterial therapy according to the results of pericardial fluid and blood cultures should be applied promptly[20].

4. Conclusion

Purulent pericarditis lead to effusion and cardiac tamponade is a rare condition that most physicians probably have not
encountered before. Pericardium sac is inelastic and rapid accumulations of fluid process could rapidly increase
pericardial pressures too, it's impacts can cause hemodynamic collapse even death. The microbiology diagnostic of
purulent pericarditis cause of bacterial infection found that MSSA as the pathogen, through rapid diagnosis and
initiation of appropriate antibiotic also pericardial drainage treatment are the mainstays of successful management of
this rare but potentially lethal case.
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