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Infectious Pericarditis

M Akif Blyiikbese', Hasan U¢cmak?

ABSTRACT

Mostly self-limited with an idiopathic or infectious etiology, pericarditis may be fatal in rare occasions. Thiny layer surrounding
myocardium is infected especially by viral organisms. Here, a recent Turkish and world literature will be reviewed and cases of
Epstein Barr virus, HIN1 virus as well as tuberculosis microorganisms leading to pericarditis and even tamponade will be dis-
cussed. You will also find rare parasitic infestations presenting with pericardial effusion, constrictive and crystal pericarditis of
infectious origin and read other rare metabolic associations such as myxedema and uremia.
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Enfeksiyoz Perikardit
OZET

Siklikla kendi kendini sinirlayabilen, nedeni belli olmayan ve enfeksiyoz nedenlerin etyolojide dnde geldigi perikardit hastaliginda
nadir durumlarda 6liim goriilebilir. Miyokard: cevreleyen ince zar ozellikle viral organizmalar tarafindan enfekte olmaktadir.
Burada, yakin zamanda yayinlanan Tiirk ve diinya literatiiriine g6z atilacak ve Epstein Barr viriis, HIN1 virlis ve tiiberkiiloz gibi
perikardite ve hatta tamponada neden olabilen mikroorganizmalar tartisilacaktir. Enfeksiyon kaynagi olarak perikardiyal efiizyon,
konstriktif ve kristal perikarditleri ile karsimiza ¢ikan nadir parazit enfestasyonlarini da keza bulabilecek ve miksédem ve liremi
gibi metabolik olaylarlarla nadiren olan birlikteliklerini okuyacaksiniz.

Anahtar kelimeler: Perikardit, enfeksiyoz perikardit, enfeksiyon

INTRODUCTION carditis (2,3). Coxsackie B virus, echovirus, and ad-
enovirus are the most frequent pathogens associated
with this condition, other viruses such as influenza,
mumps, varicella (VZV), human immunodeficiency virus
(HIV), and Epstein-Barr virus (EBV) can be the under-
lying causes of pericarditis, as well (2-4). Acute infec-
tious pericarditis,pericarditis mostly may be caused
by enterovirus family, in particular Coxsackieviruses.
Although self-limited in case ofthe absence of immu-
nodeficiency (5), EBV which belongs to Herpesviridae
Viruses family does rarely cause pericarditis, although a young
patient developing pericardial tamponade has been
published (6). It is the cause of infectious mononucleo-

Pericardium anatomically is a thiny layer surround-
ing and protecting the heart from outside damage.
Inflammation of this serous layer will cause many clini-
cal pictures such as arrythmias and chest pain -that may
need differential diagnosis with myocardial infarction-.
Idiopathic (1) and then infectious are the most common
reasons for pericarditis and below the latter will be dis-
cussed below.

Among children viruses are majority of infectious peri-
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sis and may be present with sore throat, lymphadenopa-
thy, elevated liver enzymes, polymyalgia, fever, asthe-
nia, hepatomegaly, splenomegaly.....etc. Asymptomatic
course may also be noted as well as pericarditis and
myocarditis (7,8). A positive blood test of viral capsid
antibody (VCA) IgM and EBV polymerase chain reaction
(PCR) positivity of pericardial effusion help for a prompt
diagnosis (6). Tamponade has also been reported with
an offending agent like EBV, but especially in the el-
derly, and on the very rare occasions in a young patient
without immunodeficiency condition (6).

An eight year old girl has been reported to have acute
pericarditis with parvovirus B19 (PVB19) infection (9).
This virus also had been responsible for adult pericar-
ditis related heart failure (10). It may also cause fetal
myocarditis, perimyocarditis (11). Specific IgM antibod-
ies against the virus detected by ELISA and DNA analysis
by PCR help for the diagnosis. Abrupt reductions in he-
moglobin, hematocrit, erythroid mass, and reticulocyte
values were thought to result from transient erythro-
blastopenia associated with PVB19 infection. It is also
the cause of erythema infectiosum (fifth disease), in
pediatric cases. Tumor markers had even been studied
in patients with viral etiology and cancer patients (12).
Carbonhydrate antigens CA12-5 and CA 15-3 together
with carcinoembryogenic antigen (CEA) had been com-
pared and viral etiology pericarditis demonstrated only
slight elevation during acute phase with diminishing
levels after a mean of one year follow-up (12). Apart
from this elevated CA-125 level in acute heart failure
due to Toxoplasma gondii perimyocarditis had been also
published (13).

H1N1 Virus

Pericarditis and pericardial effusion have been occa-
sionally associated with influenza A infections. Although
common features of seasonal influenza A include fever,
cough, sore throat, myalgia, pneumonia, asthma, and
bronchi-tis, the most common manifestation of swine-
ori-gin influenza A is a respiratory tract infection (pneu-
monia; 40% of patients) owing to a report from United
States (14). Swine-origin influenza A (H1N1) is caused
by a new strain of the influenza virus. The disease had
spread rapidly and was declared a pandemic in April,
2009. As of November 20th, 2009, H1N1 has infected
526,060 patients worldwide and killed 6,770 (15). A sin-
gle case of fulminant myocarditis was found in a child
infected with swine influ-enza A (16). This virus can af-

fect the infants. A 3-month-old boy with this novel influ-
enza A (H1N1) infection complicated by pericardial ef-
fusion had been reported (17). The patient was treated
with pericardial drainage, oseltamivir, and ibuprofen
and then improved. Another case of myopericarditis -
but this time fatal- presenting with cardiac tamponade
in a previously healthy 11-year-old child had also been
described (18). Report was from lItaly and cardiac fail-
ure had been developed during the course. Findings sug-
gest that cardiac tamponade and heart failure following
myopericarditis in this young patient were due to direct
tropism and damage caused by the 2009 H1N1 influenza
virus. Pandemic H1N1 2009 influenza A virus sequences
were identified in throat and myocardial tissues and
pericardial fluid, suggesting damage of myocardial cells
directly caused by the virus.

Bacterial pericarditis

Viral pericarditis often present with fever and chest
pain and less toxic profile comparing with bacterial
pericarditis. Nevertheless, if myocarditis accompanies
which usually does, then clinical view gets worsen (3).
Although purulent pericarditis is a rare entity in the
modern antibiotic era, it is also a devastating condition
and has the possibility to mortality. Purulent pericar-
ditis should be remembered as a life-threatening dis-
ease and bacterial origin. Even though tremendous ef-
forts with using suitable antibiotics in order to improve
from bacterial infection, purulent pericarditis has the
ability to complicate with cardiac tamponade leading
to death. Streptococcus pneumoniae purulent pericar-
ditis in a neonate -although a rare occasion- had been
reported from New York which was serotype 7F (19). A
67 year-old woman was also declared as a Danish report
indicating that both old and lower ages may be infected
via same offending agent (20). This elder had admitted
with massive pericardial fluid. The patient was treated
successfully with drainage and intravenous penicillin.
Early diagnosis, aggressive pericardial drainage and ap-
propriate antibiotic therapy are written to be essential
(20). Some case reports point out that effective anti-
biotherapy will prevent unnecessary pericardial window
opening and thoracotomy procedures (21). Rare weak
organisms may also cause dramatic pictures as in case
of 6-month-old male infant in whom Lactobacillus iners
had been responsible for pericarditis (22).

Tuberculosis (TB) has a several implications as a cause
of pericarditis owing to not only its chronicity but also
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its increased deleterious effect in association with HIV.
It has been shown that HIV-associated TB pericarditis is
a more aggressive disease with a greater degree of myo-
cardial involvement (23). Patients have larger pericar-
dial effusions with more frequent hemodynamic com-
promise and more significant ST segment changes in the
electrocardiogram. This is because HIV alters the natu-
ral history and outcomes of TB pericarditis. Again, it has
been announced that TB is the cause in greater than 85
% of cases of pericardial effusion in HIV-infected cohorts
(23). 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 dura-
tion of anti-TB therapy has yet to be established, and
the role of corticosteroids has yet to be resolved (23).

Likewise TB infected HIV- positive immunocompromised
patients, patients with lymphoma are also susceptible
to less frequently seen microorganisms. Infectious peri-
carditis due to Bordetella holmesii in an adult patient
with malignant lymphoma is such an example (24).
Sarcoidosis is also a chronic disease of unknown origin
but well known for its immunodeppressant effect. Its
association with purulent pericarditis leading to tam-
ponade had been experienced by French authorities
(25). Listeria monocytogenesis is a fearful organism of
central nervous system manifestations. It is fairly rare
in cardiac occasions-only association with infective en-
docarditis is commonly written in classic medical books.
However, chronic liver failure patient with Child Class
B classification had been presented with pericarditis of
this origin and successfuly treated with ampicillin and
pericardiectomy (26), thus again reminds opportunistic
rare bacterial involvement of the pericarditis scene.

Parasites and Pericarditis

Parasites such as leismaniasis hasParasites such as leis-
maniasis have also been reported to cause panniculitis
type of pericardities after antimony tretament (27).
Histopathologic examination revealed was a nodu-
lar vasculitis. Culture and PCR of the microorganism
do have diagnostic value. Amebiasis is a well known
parasite with a characterisic feature of bowel disease
presenting with bloody diarrhea in most cases. Amebic
pericarditis is rare but this infection is usually a second-
ary complication due to pathophysiologically, pyogenic
liver abscesses with hepato-pericardial fistula, leading
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to acute cardiac tamponade (28). However, perforation
of liver abscess into pericardial sac is quite rare. There
have been only 3 reports (29-31) in the literature point-
ing out 3 cases of amebic pericarditis infection in the
Thai population, of which 1 case was lethal. Another
liver abscess history written from Malaysia emphasizes
the importance of this possible pericarditis complication
especially in case of cardiac arrythmia association (32).
A marked peripheral blood eosinophilia was observed,
and the eruption was diagnosed as urticaria in a young
woman presenting with pericardial effusion and chole-
cystitis with a high titer of antibody against Ascaris lum-
bricoides (33). Treatment with albendazole drastically
improved all clinical manifestations along eosinophilia.

Manifestations of cardiac hydatid disease which is again
very rare, even in endemic regions of the world include
chest pain, anaphylactic shock, constrictive pericar-
ditis, congestive heart failure, and arterial embolism.
Surgery is announced to be the exclusive therapy, where
the cysts are excised during open-heart surgery which
should be performed carefully, given the potential com-
plications that surgery may bring. A 32-year-old male
patient was admitted with chest pain, weight loss, leth-
argy, and dizziness and transesophageal echocardiogra-
phy study revealed a cystic mass adjacent to the left
ventricular posterior wall (34). Diagnosis of hydatidosis
was confirmed with serologic tests (ELISA and indirect
immunofluorescence). Today, several regions of the
world for example, the Mediterranean countries, the
Middle East, South America, and East Africa are fre-
quently seen areas of the planet. Sometimes it is im-
possible to effectively complete the surgical procedure
without compromising anterosuperiorly displaced left
anterior descending artery (LAD) which will need a by-
pass repair of the injured one (34). Albendazole is the
selective medication after the operation.

A french French article publishes a young man with an
an aberrant migration of Dracunculus medinensis from
an endemic zone of bilharziasis and dracunculosis in
Cote d'lvoire (35) . There was a thrombus in the right
atrium leading to death owing to refractory cardiac in-
sufficiency. It was also a case of a relapsing pericardi-
tis. Filariasis, a mosquito-borne disease which is wide
spread in India. While laboratory diagnosis has been
conventionally done by demonstrating microfilaria in
peripheral blood smears, occasionally they are report-
ed in various body fluids including pericardial fluid. A
33-year-old man with severe dyspnoea and chest pain,
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referred from a private nursing home with a diagnosis
of unresolving pericarditis (36). Tropical diseases must
always be considered in the etiological diagnosis of peri-
cardial effusion. Chagas' disease, the most important
parasitic infection of the heart is currently considered a
global parasitic infection due to the growing migration
of populations from areas where these infections are
highly endemic to settings where they are not endemic.
The lack of effective vaccines, optimal chemoprophy-
laxis, or evidence-based pharmacological therapies to
control many of the parasitic diseases of the heart, in
particular Chagas' disease, makes this disease one of
the most important public health challenges of our time
(37). A case of acute pericarditis associated with recur-
rent Plasmodium ovale malaria is a French article pub-
lished last year (38). It is about a soldier whose mission
was in West Africa. A history of travel to endemic coun-
tries should remin done this type of infestation. A favor-
able clinical outcome was achieved using chloroquin (30
mg/kg on 6 days) in association with NSAID followed by
salicylates for one month, the authors write. A group of
scientist from Washington University School of Medicine
investigated the chest computed tomography (CT) find-
ings of North American paragonimiasis and found higher
rates of pericarditis in their series (39).

Constrictive infectious pericarditis

Inflammation in the pericardium may result in calcifica-
tion in some further deteriorating the myocardial func-
tioning owing to constrictive pericarditis (CP). In case of
the compression localized at right cardiac chambers, it
may eventually help develop pseudocirrhosis. Idiopatic
CP although old TB agent may also be responsible will
exhibit a clinical picture of exertional dyspnea, promi-
nent neck veins, ascites, positive hepatojuguler reflux,
significant hepatomegaly. Chest X-ray, transthoracic
echocardiography, CT and magnetic resonance imag-
ing (MRI) may help diagnose the condition. Plain x-ray
will reveal a circumferential pericardial calcification.
Electrocardiography may show atrial fibrillation or si-
nus tachycardia with low voltage in all derivations and
accompanying diffuse nonspecific T-vawe inversions.
On occasions where transesophageal echocardiography
showing a thickened pericardium is also important since
progressive dyspnea on exertion and lower extremity
edema which may also be associated with right-sided
pleural effusion may cause a misdiagnose of heart fail-
ure. Echo will also demonstrate preserved right and left
ventricular systolic function in these cases. Constrictive

filling pattern demonstrated with dopplerDoppler echo-
cardiography is almost the same pattern with restrictive
cardiomyopathy (40).

PVB19 has been report to be the cause of effusive-con-
strictive pericarditis in human (41). C-reactive protein
(CRP) levels are found to be important in the differen-
tial diagnosis of both conditions-latter will have lower
levels- (42). In case of cirrhosis-like symptoms con-
strictive pericardities also should be kept in mind. The
pathophysiology of transient constrictive pericarditis is
not clearly confirmed but may be due to transient thick-
ness and loss of elasticity caused by inflammation, fibrin
deposition, and edema (43). The definitive treatment
for constrictive pericarditis is pericardi-~ectomy (44)
but according to Haley et al. (45) transient constrictive
pericarditis can be resolved in 3 months by conserva-
tive medi-cal treatment, including NSAIDs or steroids. If
constrictive pericarditis is indicated in a hemodynami-
cally stable patient, medical treatment should be con-
sidered over pericardiecto-my in the early phase. A case
of acute CP in a healthy subject infected by H1N1 virus
had been reported (46). Although there may be an asso-
ciation between fulminant myocarditis and Swine influ-
enza, cardiovascular complications resulting from swine
Influenza A infection are exceedingly rare. The clinical
course and response to medical treatment of acute peri-
carditis as a complication of HI1N1 influenza infection
showed no difference from acute pericarditis due to any
other cause (46). CP is a relatively rare complication
of viral or idiopathic acute pericarditis (<0.5%) but in
contrast, is relatively frequent for specific etiologies,
especially bacterial (47). From 2000 to 2008, 500 con-
secutive cases were prospectively studied to evaluate
the CP in this study (47). Etiologies found were viral/
idiopathic in 83.2%, connective tissue disease/pericar-
dial injury syndromes in 7.2%, neoplastic pericarditis in
5.0%, tuberculosis in 4.0%, and purulent in 0.6%. The in-
cidence rate of CP was 0.76 cases per 1000 person-years
for idiopathic/viral pericarditis, 4.40 cases per 1000
person-years for connective tissue disease/pericardial
injury syndrome, 6.33 cases per 1000 person-years for
neoplastic pericarditis, 31.65 cases for 1000 person-
years for tuberculous pericarditis, and 52.74 cases per
1000 person-years for purulent pericarditis.

Myxedema and Infectious pericarditis

Myxedema which is untreated form of hypothyroidism
that may lead to coma is an extensive swelling of the
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soft tissue as well as the fluid collection in the inter-
space of the serous constructions such as peritoneum,
pleura and pericardium. Edema here is not soft and
there is no easily godet formation when one checks on
the pretibial region with the index finger due to muci-
nous liquid collection. Although leading cause for car-
diac tamponade has been declared as the malignant
origin, and TB and metabolic pericarditis (48) such as
uremia and myxedema were less offending reasons in
a 10 year of follow-up study (49), pericardial tampon-
ade due to synergistic effects of TB and myxedema has
been published in recent year (50). However, TB is a
leading cause of massive pericardial effusion and tam-
ponade especially in underdeveloped and developing
countries are frequently experienced. Hypothyroidism is
also associated with pericardial effusion, but with rare
progression to tamponade. This co-incidence case has
been treated with four-agents antituberculous and thy-
roxine replacement therapy and tamponade has been
attributed to both conditions’ synergistic effect. There
has been a review series of cardiac tamponade patients
from Cincinati and myxedema leading to pericardial
tamponade in another report was written (51).

Crystal periacarditis and tuberculosis

Another form of pericarditis is cholesterol crystal peri-
carditis which is characterized by the presence of cho-
lesterol crystals in pericardial fluid and may be associ-
ated with TBalthough chronic renal failure, rheumatoid
arthritis, myxedema or hypercholesterolemia have all
been reported (52,53). Factors responsible for increase
in pericardial fluid cholesterol may be its liberation from
injured pericardial cells and rheumatoid nodules, lysis
of red cells, or lymphatic obstruction and impairment
of the absorptive capacity of the pericardium (53). In
conclusion; pericardial effusions indicating pericarditis
may be due to many reasons other than infectious ori-
gin as well such as heart failure, chronic renal failure
and rheumatic disease. Effective measures and manage-
ment procedures for pericarditis should be applied on
time with special respect to its etiology.
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