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Abstract

Acute and recurring pericarditis are frequently encoun-
tered clinical entities. Given that severe complications
such as tamponade and constrictive pericarditis occur
rarely, the majority of patients suffering from acute
pericarditis will have a benign clinical course. However,
pericarditis recurrence, with its painful symptoms, is
frequent. In effect, recent studies have demonstrated
a beneficial role of colchicine in preventing recurrence,
while also suggesting an increase in recurrences with
the use of corticosteroids, the traditional first-line agent.
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INTRODUCTION

Pericarditis is a frequently encountered clinical entity.
Studies have shown that pericarditis accounts for 5%
of the final diagnoses among patients consulting in the
emergency department for non-anginal chest pajnm. Few
studies have addressed the treatment of acute and recur-
ring pericarditis and, until recently, recommendations
were based on a few small studies. Moreovet, one of the
most complete publications on the subject, the “Guide-
lines on the Diagnosis and Management of Pericardial
Diseases” from the European Society of Cardiology", is
based predominantly on expert opinion. However, in the
past decade, several clinical studies have been published
on pericarditis, mainly from Italian and Israeli research-
ers. A recent publication in Circulation” and a publica-
tion from our groupl4J summarized these studies. It is
important to note that some of these studies reinforce
the current recommendations to use corticosteroids only
in cases of treatment failure or intolerance to other treat-
ments and support the use of colchicine, even for a first
episode.

This article focuses on the treatment of pericarditis
after a brief exploration of its pathophysiology, diagno-
sis and prognosis. Other pericardial pathologies such as
constrictive pericarditis, chronic pericardial effusion and
tamponade will not be discussed.

PATHOPHYSIOLOGY

The pericardial space is bordeted by two layers: the fi-
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Figure 1 Transthoracic echocardiography. A: Parasternal long axis view show-
ing a moderate pericardial effusion without compression of the cardiac cavities;
B: Subcostal view showing a mild pericardial effusion without compression of the
cardiac cavities.

brous peticardium and the visceral peticardium. The later
is in close contact with the epicardial fat. In normal condi-
tions, a small amount of liquid (25-30 mL) is present in
the pericardial space which prevents friction between the
two layers of the pericardium and, as a result, between the
beating heart and adjacent structures’” (Figure 1).

The most frequent pericardial disease is acute peticat-
ditis. Most cases are idiopathic and assumed to result from
viral infection. Other frequent, non-infectious etiologies
are autoimmune disease, neoplasia and iatrogenic (i.e.
post-cardiac procedures). Pericarditis due to tuberculo-
sis is mainly seen in developing countries™. After years
of decreasing prevalence, the frequency of tuberculous
peticatrditis has been increasing in the context of the HIV
epidemic.

Inflammation of the pericardial layers leads to increas-
ing exudation of fluid while decreasing the normal peri-
cardial drainage by the lymphatic ducts. Thus, inflamma-
tion often leads to pericardial effusion. Although usually
small, if sufficient, this volume of liquid can impinge on
the filling of the right cardiac chambers, culminating with
tamponade. Pericardial effusion occurring in a context of
acute pericarditis is distinguished from chronic effusion
by the fact that the effusion regresses when the inflam-
mation resolves and the pericardium resumes its normal
functions. On the other hand, chronic inflammation can
lead to fibrosis and rigidity of the pericardium, as seen in
constrictive pericarditis.
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PROGNOSIS

Tamponade and constrictive pericarditis are the most se-
rious complications of acute pericarditis. Tamponade
can be life-threatening: the accumulated fluid causes
compression of the cardiac chambers, preventing their
filling. Prompt treatment is vital and consists in removal
of the peticardial effusion, usually vz pericardiocentesis.
In contrast, in constrictive pericarditis, compression of
the cardiac cavities results from a stiffened pericardium.
Constrictive pericarditis presents with right heart failure
and low cardiac output. The definitive treatment of this
pathology is surgical removal of the pericardium, a high
risk procedure. Fortunately, both of these complications
rarely arise following acute or recurring pericarditis such
as demonstrated in a review of several clinical studies on
peticarditis. This review reports that 3 % of patients with
recurring peticarditis evolved towards tamponade and only
1 out of 296 patients developed constrictive pericarditism.

Several studies have tried to identify patients at high
risk for the development of complications from an epi-
sode of acute pericarditis. Their goal was to determine
the patients who would benefit from hospitalization for
surveillance. High-risk features included: a pericardial ef-
fusion more than 20 mm, risk factors for hemorrhagic
pericardial effusion (anticoagulation, neoplasia, accidental
or iatrogenic thoracic trauma), temperature above 38°C,
myopericarditis, pulsus paradoxus, evidence of systemic
inflammation, subacute evolution (in contrast to acute)
and, finally, patients with treatment failure”. However, it
1s important to note that the majority of patients pres-
ent none of these characteristics. Besides identifying the
patients with a higher risk of complications, these charac-
teristics can also help identifying those for whom a precise
etiology is more likely to be discovered and who would
benefit from a more extensive investigation.

A significant proportion of patients with acute pericar-
ditis also present a certain degtee of myocarditis, possibly
because they share several common etiologies, in particu-
lar viral infections. Detection of these patients relies on an
elevation of cardiac biomarkers (troponins, CK-MB) and
a new left ventricular dysfunction as usually demonstrated
by echocardiography. Besides providing hemodynamic
support, if needed, guideline recommended therapy
for non-ischemic left ventricular dysfunction is advised
(B-blockers and angiotensin-converting enzyme inhibi-
tors). Moteover, because of their possible harmful effects
on myocarditis, non-steroidal anti-inflammatory drugs
(NSAIDs) should be used with caution in perimyocarditis.
It is recommended to use a lower dosage and to favour
the use of acetylsalicylic acid. However, some causes of
myocarditis require specific treatments, as described in a
recent New England Journal of Medicine article”.,

The main concern in the evolution of acute pericar-
ditis lies in the high rate of recurrences, which occur, on
average, in 24 % of patients, according to the biggest
case-series available"”. This rate is approximately twice as
frequent in recurring pericarditis.
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Drugs Discharge dose (adults)

Tapering (wait until symptom free and
normal CRP)

Monitoring/follow-up (in addition to
follow-up for the clinical condition)

Acetylsalicylic acid (preferred 650 mg po gid for 1-2 wk (2-4 wk

for patients with known when recurring)

atherosclerosis)

Ibuprofen 600 mg po tid for 1-2 wk (2-4 wk
when recurring)

Indomethacin 50 mg po tid for 1-2 wk (2-4 wk
when recurring)

Colchicine 0.5 mg (or 0.6 mg) po bid for 3 mo -
(6 mo when recurring)
Use 0.5 mg (or 0.6 mg) po daily in
patients intolerant to higher doses,
over 70 yr old or less than 70 kg

Prednisone 0.2-0.5 mg/kg po daily for 2 wk

(2-4 wk when recurring)

Taper the dose by 30 % every 1-2 wk

Taper the dose by 30 % every 1-2 wk

-Taper the dose by 10% every 1-2 wk

-Use gastric protection

then stop

-Use gastric protection

then stop
Taper the dose by 30 % every 1-2 wk

-Use gastric protection

then stop

-Adjust for renal function

-AST ALT CK, creatinine initially,
then at 1 mo

-Osteoporosis prophylaxis

-Taper slowly, especially when it comes

to 15 mg/d, where decreases could be as

low as 1.0 mg/d every 6 wk

Modified from the tables in the last recommendations?®l. CRP: C-reactive protein.

DIAGNOSIS

Two out of four criteria are required to diagnose acute
pericarditis. They include the presence of (1) a character-
istic chest pain; (2) diffuse ST elevations; (3) a pericardial
rub; and (4) a pericardial effusion!"”

If suspected, the basic investigation, after history and
physical examination, should include the following: an
electrocardiogram, a chest X-ray, a transthoracic echo-
cardiogram, cardiac biomarkers (troponins and creatine
kinase), markers of inflammation [C-reactive protein
(CRP) and sedimentation rate] as well as a complete blood
count and a basic renal function profile. A more extensive
workup is usually not required because the majority of
pericarditis cases, seen in the emergency department in
developed countties, are idiopathic. If a specific etiology
is suspected, such as neoplasia, systemic disease, or tubet-
culosis, appropriate investigations should be performedm.

TREATMENT

Pericardial diseases are one of the few areas in cardio-
vascular medicine without multiple practice guidelines.
The European Society of Cardiology is the only major
organisation that has established guidelines concerning
peticardial diseases (2004). Moreovert, these guidelines are
mainly based on expert opinion because, until recently,
few randomized controlled trials were available. In the
past few years, several trials explored the subject, particu-
latly regarding the role of colchicine and corticosteroids
as treatments for acute and recurring pericarditis. This
section will discuss these treatments in further detail.

NSAIDs

Although there is no large study on the use of anti-
inflammatory drugs for the treatment of acute and recur-
ring pericarditis, they remain the cornerstone of treat-
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ment. Clinical experience shows that in order to prevent
treatment failure, both the dosage of NSAIDs and the
duration of treatment must be adequatem. Recommended
dosages and tapering are presented in Table 1. Tapering
of NSAIDs should not be attempted before complete
resolution of symptoms. Also, the follow-up of inflam-
matory markers, such as CRP, should guide the tapering,
It is recommended to wait for their normalization before
every decrease in dosagem.

Corticosteroids

Corticosteroids are often used in acute and recurring peri-
carditis because of their ability to quickly induce a positive
clinical response. However, recent recommendations limit
their role because of the lack of clinical evidence showing
medium and long-term benefit. Indeed, the use of cor-
ticosteroid therapy for recurring pericarditis is only sup-
ported by a retrospective study of 12 patients treated with
high doses of prednjsonellzj.

Recent data identified the use of corticosteroids as be-
ing a factor favoring the recurrence of pericarditis. High vs
low dosage of corticosteroids in the treatment of recur-
ring pericarditis was evaluated in a retrospective study of
100 patientsm. The high dose group not only experienced
more side effects, mainly osteoporosis, but also had more
recurrences of pericarditis and hospitalizations. This in-
crease in recurrences was also observed in two retrospec-
tive observational studies™"".

These findings are reflected in the European recom-
mendations which limit the use of cotticosteroids to
refractory and recurring pericarditis or in cases of intoler-
ance, contraindication or failure of the usual treatments
(NSAIDs and colchicine)"”. Patients receiving steroids for
more than 3 mo should receive osteoporosis prophylaxis:
calcium, vitamin D and bisphosphonates“ﬁj. The proposed
corticosteroid doses are inferred from the experience ac-
quired in the treatment of serositis such as in lupus and
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other systemic inflammatory diseases. They are presented
in Table 1. As with NSAIDs, corticosteroid tapering should
begin only after the resolution of symptoms and normal-
ization of the inflammatory markers.

Colchicine

The action of colchicine is mainly obtained through modu-
lation of the cellular microtubule formation. Colchicine is
mainly used in the treatment of gout and familial Mediter-
ranean fever!', During the 1990s, the analysis of several
small series of patients raised a potential benefit of colchi-
cine in the prevention of pericarditis recurrences. However,
it was only in 2005, with the publication of the CORE"™
and COPE" trials that colchicine was clearly demonstrated
to be effective in the treatment of pericarditis.

The COPE trial was randomized although not blinded.
One hundred and twenty patients were approached during
their first episode of pericarditis and randomly assigned to
an anti-inflammatory treatment alone or in combination
with colchicine. The recurrences of pericarditis at 18 mo
were 11% in the colchicine-treated group »s 32% for the
group not receiving colchicine. Only 5 patients stopped
colchicine because of diarrhea, the most frequent side ef-
fect of this medication.

Similatly, the CORE trial was randomized but not blind-
ed. It recruited patients suffering from a first recurrence
of pericarditis. Eighty-eight patients were randomized to
an anti-inflammatory treatment alone or in association
with colchicine. In the colchicine group, recurrence was at
24% vs 51% for the group not receiving colchicine.

Three randomized controlled trials, in progress since
2007, are exploring the use of colchicine in the treat-
ment of acute”™” and recurringl21J pericarditis. Their results
should allow clinicians to clarify the possible benefits of
colchicine in the treatment of pericarditis. While waiting
for these results, colchicine should be preferred over corti-
costeroids in the context of more robust data and a more
favourable side effect profile associated with its use.

Other treatments

In refractory cases, investigations should focus on trying
to identify a secondary cause of pericarditis, where spe-
cific treatments could be available, or a cause that could
explain treatment failure.

Literature recommendations for patients with recur-
ring pericarditis that is refractory to conventional treat-
ments are sparse. First-line therapy consists in combining
NSAIDs, colchicine and corticosteroids”. If this triple
therapy fails, a trial of immunosuppressive agents can be
attempted and proved successful in small trials. Azathio-
prine and methotrexate are the most often reported and
less toxic of such agentsm]. It is important to note that,
according to expert opinions, patients suffering from peri-
carditis should not participate in competitive sports for a

period of 3 mo*’.

CONCLUSION

Acute and recurrent pericarditis are frequently encoun-
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tered clinical entities. Since severe complications such as
tamponade and constrictive pericarditis occur in rare cases,
the majority of patients suffering from acute pericarditis
will have a benign clinical course. However, recurrence of
pericarditis with its painful symptoms is much more fre-
quent. On this matter, recent studies have demonstrated
a benefit of colchicine in reducing the risk of recurrence
of pericarditis, while also suggesting an increase in recur-
rence with the use of corticosteroids, the traditional first-
line agent.
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