
Therapy for recurrent acute pericarditis: A rheumatological
solution?

A. Brucato, G. Brambilla, Y. Adler1, D.H. Spodick2, B. Canesi 

Department of Rheumatology, Internal Medicine and Emergency Medicine, Ospedale Niguarda,
Milan, Italy; 1Cardiac Rehabilitation Institute, Sheba Medical Center, Tel-Hashomer, Israel; 

2Cardiovascular Division, University of Massachusetts Medical School, Worcester, 
Massachusetts, USA.

Abstract
Objective

To assess the efficacy of a multidrug protocol in recurrent acute pericarditis. We tried also to assess the specific role
of colchicine.

Methods
We studied 58 patients (34 males) in the largest monocentric observational study. All patients received prolonged
courses of non-steroidal anti-inflammatory drugs; generally we do not start a corticosteroid in recurrent acute 

pericarditis, but if a steroid had already been started, we planned a very slow tapering; if necessary azathioprine,
hydroxychloroquine, and other immunosuppressive drugs were used; 44 patients (27 males, 61.4%) were treated also

with colchicine and 14 patients (7 males, 50%) were not given this drug. 

Results
After starting our protocol recurrences dropped from 0.48 to 0.03 attacks/patient/month (p < 0.00001) within 12

months and remained at the same level till the end of the follow-up (mean 8.1 years) in the whole cohort. In the 44
patients treated with colchicine recurrences dropped from 0.54 to 0.03 attacks/patient/month (p < 0.00001) within 
12 months, and in 14 patients not given colchicine recurrences decreased from 0.31 to 0.06 attacks/patient/month 

(p = 0.002). In patients treated with colchicine the decrease was significantly higher (0.51) than in patients not taking
this drug (0.25) (p = 0.006). Colchicine was discontinued by 16.3% of patients because of side effects. 

Conclusion
A multidrug protocol including non-steroidal anti-inflammatory drugs at high dosage, slow tapering of corticosteroid,

colchicine, reassurance and close clinical monitoring is very effective in recurrent pericarditis; this improvement is
more dramatic in colchicine treated patients, but also patients who do not tolerate it can achieve good control of the

disease.
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Introduction
Recurrent acute pericarditis is general-
ly idiopathic or post-cardiac injury
(PCIS: Post Cardiac Injury Syndrome),
and is often a frustrating disease, for
both the patient and the physician. Sev-
eral therapies, particularly colchicine
(1-9), can be effective, but these find-
ings have not always been confirmed
(10). The role, type and dosages of
non-steroidal anti-inflammatory drugs
(NSAIDs) are not well established.
Steroids have been associated with an
higher risk of recurrences (11), and a
decreased effectiveness of colchicines
(6). It is now a current practice in
Rheumatology to treat several diseases
with a combination of different drugs,
with the aim of minimizing side effects
while increasing effectiveness. No
study has assessed the role of a similar
multidrug therapy in recurrent acute
pericarditis.
The primary aim of this study was to
assess whether an integrated protocol
including non-steroidal anti-inflamma-
tory drugs at high dosage, slow taper-
ing of corticosteroid, colchicine, reas-
surance and close clinical monitoring
might be useful to obtain a good con-
trol of the disease; secondary aim was
to evaluate the relative efficacy of col-
chicine by comparing patients treated
and not treated with the drug.

Patients and methods
Protocol
We enrolled all patients with recurrent
acute pericarditis seen by the senior
author AB at Niguarda Hospital, Milan,
since 1987. For each patient we select-
ed the time of our first evaluation as the
moment that arbitrarily divided his or
her clinical course into two phases: the
first ran from the onset of the disease to
our first assessment, and the second
phase from our first assessment, when
we implemented our protocol, to the
end of follow-up (October 2004). At
the first assessment (T0) we started a
protocol including (7, 12): 
a) NSAIDs used for a long time, till

complete normalization of C-reac-
tive protein (CRP) and erythrocyte
sedimentation rate (ESR), at appro-
priate dosages (preferably indo-
methacin 75-150 mg/day; if not tol-

erated ibuprofen 1200-1800 mg/day
or aspirin 1500-2400 mg/day or ni-
mesulide 200 mg/day);

b) Generally we do not start a corticos-
teroid in recurrent acute pericarditis,
according to accepted guidelines (3,
4, 13-15) but most of our patients
were already taking them when we
first saw them, with a long history of
recurrences at each withdrawal; we
always planned a very slow tapering
(using mainly prednisone), over
months, having as a target its com-
plete discontinuation if possible;

c) From 1994 colchicine was introduc-
ed, if tolerated; to minimize gastro-
intestinal side effects we started with
the dosage of 0.5 mg daily for 7
days, then 1 mg daily; therapy with
colchicine was planned for 1-2 years,
and was not intended to cure the cur-
rent attack, but to reduce the rate of
subsequent recurrences; colchicine
was always added to the previous
therapy (NSAIDs and often ster-
oids), and was never used alone; 

d) Close clinical monitoring in the
acute phase, with monthly clinical
evaluations and monthly tests of
CRP, ESR, ECG, and frequent echo-
cardiographic controls, but avoiding
hospital admission whenever possi-
ble; 

e) Reassurance concerning possible
late sequelae;

f) Introduction of other drugs if needed
to reduce the steroid dosage such as
hydroxychloroquine, azathioprine,
cyclosporine or methotrexate.

The daily cost of a therapy with pred-
nisone 10 mg, colchicine 1 mg and
indomethacine 100 mg daily will be
about 0.55 euro in Italy, or 1.5 USD in
USA.

Patients and inclusion criteria
We studied 61 consecutive patients
with recurrent acute pericarditis; 2 were
lost to follow-up. One patient with a
post-myocardial infarction recurrent
pericarditis died 4 months after the first
attack for a new myocardial infarction.
Thus 58 patients were enrolled in this
observational study: fifty-two (89.7%)
had been referred to us from other cen-
ters after failing to respond to previous
therapy. Thirty-four (58.6%) males and
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24 (41.4%) females (present mean age
48 yrs, range 19-76) were followed for
an average of 8.1 years (median 6,
range 1.4 - 43.2 yrs). Their ages at the
onset of the disease (first attack) ranged
from 9 to 67 years (mean 38.8 years).
Patients were included if they present-
ed with an original attack of acute peri-
carditis defined by the presence of all
the following features (12): typical
chest pain (with or without a pericar-
dial friction rub); electrocardiographic
(ECG) changes suggestive of acute
pericarditis; echocardiographic evi-
dence of pericardial effusion; increased
C-reactive protein (CRP) or increased
erythrocyte sedimentation rate (ESR).
Recurrences were defined as the com-
bination of: 1) typical chest pain; 2)
increased CRP or ESR; 3) ECG and/or
echocardiographic alterations. Since
acute pericarditis is an intense inflam-
matory disease we specified that CRP
or ESR had to be elevated in all cases
during an acute attack. 
At the beginning of the follow-up there
was no evidence of definable chronic
systemic illness, for example connec-
tive tissue disease, neoplasm or chronic
infection. In all patients we performed
a detailed clinical and immunological
evaluation (12). In 8 patients (13.8%)
recurrences occurred after pericardio-
tomy due to cardiac surgery; 2 patients
developed recurrent pericarditis imme-
diately after hemopericardium, 1 after
curative transcatheter ablation to pre-
vent arrhythmia, and the other after a
trial perforation during implantation of
a pacemaker; 3 patients (5.2%) devel-
oped recurrent pericarditis after acute
myocardial infarction. Interestingly we
observed 6 patients (10.3%) in which
one relative had a confirmed diagnosis
of acute idiopathic pericarditis (16).
Data were analysed retrospectively. All
patients gave written informed consent.

Statistical methods
The proportions were compared with
the chi-square test with continuity cor-
rection, and the means with the two-
tailed t test for paired or unpaired sam-
ples, as appropriate. 

Results
During the period of active disease we

observed 358 episodes, with a mean of
2.1 episodes per patient per year (range
0.1-8). The interval among recurrences
ranged from 1 month to 39 yrs (median
3 months). These patients had a total of
145 hospital admission for acute recur-
rent pericarditis, with a mean of 2.6 per
patient. Almost all these (135) were
before our first evaluation, and in other
hospitals, because it is our policy to
limit admissions for acute recurrent
pericarditis. Cardiologists are generally
concerned by a possible evolution in
constrictive pericarditis, and a detailed
analysis of the good long-term out-
come of these patients is object of a
separate paper (32). 
The majority of the patients (52, 89.7%)
were already on a corticosteroid (pred-
nisone in 47 patients, at a dosage rang-
ing from 50 to 20 mg daily, and pred-
nisolone in 5) when we saw them for
the first time, and we attempted to taper
these very gradually; 9 (15.5%) are still
taking them.
Notably no patient was treated with a
combination of NSAIDs plus steroids
plus colchicine before our first assess-
ment, and only 11 (18.9%) patients
were treated with both steroids and
NSAIDs; one patient (1.7%) was on
NSAIDs plus colchicine. The large ma-
jority of the patients arrived to our first

evaluation on monotherapy: 31 (53.4%)
on steroid only, 14 (24.1%) on NSAIDs
only and 1 (1.7%) on colchicine only.
In all the 58 patients we immediately
started the multidrug protocol describ-
ed, with a striking benefit. We defined
“attack rate” as the number of recurren-
ces each patient had on average each
month: attacks/patient/month; we as-
sessed it at T0 (time of our first assess-
ment), T1 (12 months after), and T2
(end of follow-up, October 2004) (see
Fig. 1). The basal attack rate, at  our first
assessment (T0), was 0.48 attacks/ pa-
tient/month; the attack rate dropped to
0.03 attacks/patient/month in the first
12 months after implementing the pro-
tocol (p<0.00001) (T1),  and remained
at the same level till the end of the fol-
low-up (T2) (8.1 years on average from
the first attack). After implementing the
protocol there was no further recur-
rence in 38/58 patients (65.5%).
In some patients the tapering of ster-
oids required the introduction of other
drugs: hydroxychloroquine in 2 pa-
tients, azathioprine in 2 patients, cyclo-
sporine in 1 patient, and methotrexate
in 1 patient. In the absence of solid
data, the choice of the drug derived
from a discussion with the patient and
the referring physicians (17).
We made also a sub-analysis in which
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Fig. 1. Attack rates in all the patients and in the subgroups of patients treated (Colchicine patients) and
not treated with colchicine (Not colchicine patients) at T0 (basal), T1 (in the first 12 months after
implementation of the protocol) and at T2 (at the end of follow up).
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we retrospectively compared patients
treated or not treated with colchicine.
Three patients were treated before
1994, before we started using colchi-
cine. To the other 55 patients we pro-
posed colchicine; 6 refused and 49 took
the drug. Five of these 49 patients stop-
ped colchicine within 4 weeks (10%),
because of gastrointestinal intolerance
(mainly diarrhea): these 5 patients were
considered not treated with colchicine.
Two other patients stopped colchicine
after 3 months, one because of gas-
trointestinal intolerance and one for a
skin rash, and another one stopped col-
chicine after 6 months because of fail-
ure. These 3 patients were included in
the group of patients treated with
colchicine, because we assumed that 3
or 6 months of therapy might have af-
fected the natural course of the disease.
Two other patients complained mild
gastrointestinal side effects, but did not
stop taking the drug. On the whole
10/49 patients suffered side effects
(20.4%), and 8/49 stopped colchicine
because of them (16.3%). For this
analysis we consider as “colchicine
patients” the 44 who took the drug for
at least three months. Treatment lasted
on average 17.9 months (range 3-74).
On the other hand we considered “not
colchicine patients” the 14 who did not
receive the drug: 3 because before 1994
we did not use it, 5 because they took it
for less than 4 weeks because of intol-
erance, and 6 because they did not want
to try the drug even though we pro-
posed it. These patients chose not to
take it for fear of side effects and/or be-
cause they thought it was not useful to
add another drug to their current thera-
py. 
The colchicine and not-colchicine
groups were comparable (see Table I)
for sex and mean age; idiopathic cases
were significantly more prevalent am-
ong the colchicine patients (p = 0.03),
and PCIS cases were more prevalent in
the non-colchicine group. They were
not also comparable as regards the in-
troduction of other drugs to reduce the
steroids dosage, since only the colchi-
cine patients received them. This might
mean these patients were more “com-
plicated” and resistant to therapy. 
The basal attack rate, before our first

assessment (at T0), was 0.54 attacks/
patient/month in colchicine patients
and 0.31 in not colchicine patients (p =
0.017); this too might indicate that the
former initially had a more active dis-
ease. In the 44 colchicine patients the
basal attack rate was 0.55 attacks/pa-
tient/month at T0, dropping to 0.03
attacks/patient/month in the first 12
months after implementing the proto-
col with colchicine (p < 0.00001) (T1),
and remaining at a similar level till the
end of the follow-up (8.1 years on aver-
age from the first attack). In the 14
non-colchicine patients the basal attack
rate (0.31 attacks/patient/month) drop-
ped to 0.06 (p = 0.002 from baseline) in
the first 12 months after implementing
the protocol without colchicine, and
then fell further to 0.01 attacks/patient/
month by the end of follow-up (8.2
years on average) (Fig. 1).
The attack rate was similar at the end of
the follow-up (T2) in both the groups;
this situation, 8.1 years on average after
the first attack, seems therefore to cor-
respond to the late dormant phase of
the disease. 
The decrease in the attack rate during
the first 12 months after implementing
the protocol was 0.51 (0.54-0.03) in the
44 colchicine patients, and 0.25 (0.31-
0.06) in the 14 patients not treated with
colchicine. We compared these decreas-
es with a two-tailed t test for unpaired
sample: p was 0.006.
After implementing the protocol there
was no further recurrence in 29/44 col-
chicine patients (65.9%) and 9/14 non-
colchicine patients (64.3%). Two pa-
tients experienced a new recurrence 3
and 4 months after stopping colchicine. 
During our follow up, in the 46 patients
originally labeled as idiopathic we
made a new diagnosis of primary Sjö-

gren’s syndrome according to accepted
criteria (18) in 4 patients (8.7%) and of
rheumatoid arthritis (ACR criteria) in 1
patient (2.2%). Considering the whole
cohort of 46 originally idiopathic pa-
tients, ANA were positive in 27 pa-
tients (59%) at a titre > 1/80, and in 7 of
them (15%) at a titre >1/160, and rheu-
matoid factor was positive in 7 (15%).
These data are presented in detail in a
separate paper (12).

Discussion
This is the first study to assess the role
of a multidrug protocol in the therapy
of recurrent acute pericarditis. In the
largest monocentric study reported till
now we found here that a protocol
including : a) very slow tapering of the
corticosteroid (months) , similar to what
is often done in many rheumatological
conditions; b) NSAIDs used at the rec-
ommended dosages; c) colchicine if
tolerated; d) close clinical monitoring
in the acute phase, avoiding hospital
admission; e) reassurance concerning
possible late sequelae; f) introduction
of other drugs if needed to reduce the
dosage of the corticosteroid, may be
very useful in controlling the activity
of recurrent acute pericarditis. The im-
provement was more marked and
quicker when colchicine was used. 
There is a general consensus that col-
chicine is safe and effective for the
management of recurrent pericarditis in
the adult (3-5, 13, 14, 19), although this
drug has not been tested in randomized
trials. Many papers suggested that the
drug might be useful (1, 2, 7-9, 20), but
other authors did not confirm these
findings (10) or observed slightly less
favourable findings (21). Many possi-
ble explanations exist. It has been sug-
gested that recurrent acute pericarditis

Table I. Main features of colchicine and non-colchicine patients.

Colchicine patients Non-colchicine patients
(n = 44) (n = 14)

Mean age at onset (years) 39 39

Gender 27 males (61.4%) 7 males (50%)

Idiopathic 37 (84.1%) 9 (64.3%)

PCIS* 7 (15.9%) 5 (36%)

Use of immunosuppressive drugs 6 (13.6%) 0

*PCIS: Post-cardiac injury syndrome.



Rheumatological therapy of recurrent pericarditis / A. Brucato et al. 

49

has a chronic course irrespective of the
therapy given (10). Controlled studies
are lacking, apart from ones in which
each patient was his/her own control,
before and after therapy. Patients with a
subclinical form of familial Mediter-
ranean fever may be differently repre-
sented in series from America and from
Europe and Israel, even if we have
recently demonstrated that familial
Mediterranean fever mutations are ab-
sent in idiopathic recurrent acute peri-
carditis (12). In patients with many
recurrences, already on prednisone, ad-
ding colchicine will give a good chance
of controlling the disease, but stopping
all the other therapies and using only
colchicine will probably lead to anoth-
er failure: colchicine is useful, but it is
not a magic bullet that alone will cure
all the most complicated cases of recur-
rent acute pericarditis.
In our study not all patients tolerated
colchicine; 20.4% suffered side effects
causing 16.3% to stop taking the drug.
The sub-analysis we made regarding
colchicine had limitations. Analysis
was retrospective; therapy with colchi-
cine was not randomized; different di-
agnoses had different prevalence in
colchicine and not colchicine patients.
We did not use an intention-to-treat an-
alysis, thus 5 patients who stopped
colchicine within 4 weeks were consid-
ered as “not treated” with colchicine,
because we assumed that less than four
weeks of therapy had no effect on the
course of the disease, but we recognize
that this is a problematic decision. We
acknowledge these limitations, but
their clinical significance seems mod-
est; probably some controls had milder
disease, since their basal attack rate
was significantly lower than in colchi-
cine patients, none of them needed
other immunosuppressive drugs and
the refusal of some of them to add col-
chicine to their current therapy might
indicate that they were not as “desper-
ate” as other cases. Secondly, this com-
parison, although flawed, is the first
reported in literature. Finally, a large
double-blind, controlled, prospective
trial is difficult considering the low
likelihood that physicians would want
to enter their patients as controls when
a simple safe therapy of unproven but

apparent efficacy is available (19).
In general, glucocorticoid treatment
should be restricted to patients with
severely symptomatic recurrent peri-
carditis that is unresponsive to NSAIDs
and colchicine (3, 4, 13, 14, 19). More-
over French authors have suggested
that corticosteroids given in the index
attack can favour the occurrence of re-
lapses (11). Recently we and others
have demonstrated that pretraetment
with steroids attenuates the efficacy of
colchicine in preventing recurrent peri-
carditis (6) in a multicenter all-case an-
alysis which enrolled 119 total patient,
41 of which are coming from the cohort
of patients object of the present study.
On the other hand in the real world
steroids are commonly employed; in
fact e.g. they were administered to 60%
of patients prior to initiation of col-
chicine in the largest multicenter study
(6). In our experience in these patients
no drug on its own is able to control the
disease and prevent recurrences unless
the corticosteroid is tapered extremely
slowly. Furthermore, in case of recur-
rence during tapering, our practice co-
incides with what suggested by Soler-
Soler (3): to not increase again or rein-
stitute the administration of a steroid,
but to try to control the symptoms with
NSAIDs. Actually the experience of
the Rheumatologist may be invaluable
also in the tapering of steroids in these
patients. 
NSAIDs are commonly employed in
the treatment of acute pericarditis, but
often with unsatisfactory results (8,
10). Some of these failures may be par-
tially due to low dosages or too short
courses. For instance, Guindo et al. (8)
report only two patients treated with
indomethacin, at a low dosage: 25 mg/
8 hr, and Millaire et al. (9) describe one
patient treated only with paracetamol.
We used NSAIDs for long courses and
at high dosages, till complete normal-
ization of CRP and ESR. This is proba-
bly important to control the ongoing
attack. Indomethacin may induce flow
reduction in the coronaries, but this is
probably a class effect of minor clinical
relevance shared by other NSAIDs (24-
26). Moreover in the rheumatological
experience this drug is often effective
and well tolerated. NSAIDs may be

troublesome in patients with Post-Car-
diac Injury Syndrome pericarditis who
are on warfarin; in these case therapy
must be tailored and strictly monitored.
We had one of these cases, that we
treated with nimesulide, with no com-
plication.
Idiopathic recurrent acute pericarditis
is a disease of suspected, yet unproven,
immune-mediated pathogenesis (3,
15). This is suggested by the presence
of pro-inflammatory cytokines in the
pericardial fluid (27), the presence of
anti-heart antibodies in the sera of these
patients (28) and the absence of the
common mutations linked to familial
Mediterranean fever (12). Thus a rheu-
matological approach can be useful
also in rare selected cases of “refracto-
ry” recurrent pericarditis (14,15,19), in
which rheumatological “second line”
drugs are proposed: azathioprine has
been employed in 5 patients (10, 23,
29), cyclophosphamide in one (23),
methotrexate in 5 (10), and cyclospor-
ine in one (10). Recently Peterlana
described 4 cases treated with intra-
venous immunoglobulin (30). We have
suggested that immunosuppressive
agents and steroid sparing agents might
be used very rarely in refractory cases
(17), acknowledging that we have nei-
ther evidence based data or hypothesis
on how these drugs act on the patho-
genetic mechanisms, preferring the less
toxic and less expensive drugs (e.g.
azathioprine, methotrexate), tailoring
the therapy on the single patient and,
importantly, with the patient informed
consent. Experience in the use of these
drugs is mandatory, and rheumatolo-
gists may well be of help for cardiolo-
gists in these cases.
The basal attack rates (0.48 attacks/
patient/month: approximately one re-
currence every 2 months) and the final
attack rates (0.03: 3 recurrences every
100 months) might be considered man-
ifestations of the clinical course of the
disease irrespective of the different
therapeutical protocols (10), with an
initial very active phase and a late dor-
mant phase. Anyway the highly signifi-
cant decrease of the attack rate, both
statistically and clinically, in the first
12 months after starting up the protocol
clearly reflects a response to therapy.
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Accordingly we also observed a mark-
ed drop in the number of hospital ad-
missions; this was partly due to our po-
licy to limit admissions as much as pos-
sible, reassuring patients while treating
them; so we agree that most acute peri-
carditis cases can be safely treated as
outpatients (31).
Our inclusion criteria selected patients
with acute attacks of an inflammatory
disease involving the pericardium who
had to have high CRP, so our conclu-
sions apply only to this type of patient.
Cases with acute or chronic cardiac
effusions or thoracic pain not fulfilling
our inclusion criteria (e.g. with normal
CRP) were excluded, and our therapeu-
tic protocol does not apply to them.
In conclusion we found in the largest
monocentric study that if patients with
recurrent acute pericarditis are treated
with a multidrug protocol which should
be familial to many Rheumatologists,
in which steroids are tapered very
slowly (over months), NSAIDs are
used at the recommended dosages,
colchicine is added if tolerated, and
including close clinical monitoring in
the acute phase, with reassurance about
late sequelae and avoiding hospital
admission, the clinical course and
patients’ quality of life will show rapid
improvement, gratifying both the
patient and the physician. These results
are more likely if colchicine is used,
but the disease can be controlled well
even in patients who do not tolerate it.
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