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Background: Colchicine seems to be a good drug for
treating recurrences of pericarditis after conventional treat-
ment failure, but no clinical trial has tested the effects of
colchicine as first-line drug for the treatment of the first
recurrence of pericarditis.

Methods: A prospective, randomized, open-label de-
sign was used to investigate the safety and efficacy of col-
chicine therapy as adjunct to conventional therapy for
the first episode of recurrent pericarditis. Eighty-four con-
secutive patients with a first episode of recurrent peri-
carditis were randomly assigned to receive conven-
tional treatment with aspirin alone or conventional
treatment plus colchicine (1.0-2.0 mg the first day and
then 0.5-1.0 mg/d for 6 months). When aspirin was con-
traindicated, prednisone (1.0-1.5 mg/kg daily) was given
for 1 month and then was gradually tapered. The pri-
mary end point was the recurrence rate. Intention-to-
treat analyses were performed by treatment group.

Results: During 1682 patient-months (mean follow-
up, 20 months), treatment with colchicine significantly
decreased the recurrence rate (actuarial rates at 18 months
were 24.0% vs 50.6%; P=.02; number needed to treat=4.0;
95% confidence interval 2.5-7.1) and symptom persis-
tence at 72 hours (10% vs 31%; P=.03). In multivariate
analysis, previous corticosteroid use was an indepen-
dent risk factor for further recurrences (odds ratio, 2.89;
95% confidence interval, 1.10-8.26; P=.04). No serious
adverse effects were observed.

Conclusion: Colchicine therapy led to a clinically
important and statistically significant benefit over con-
ventional treatment, decreasing the recurrence rate in
patients with a first episode of recurrent pericarditis.
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ECURRENT PERICARDITIS 1S
the most troublesome com-
plication of acute pericardi-
tis, occurring in 15% to 50%
of patients."* It is generally
accepted that relapse is an autoimmune pro-
cess."® However, the optimal treatment for
preventing recurrences has not been estab-
lished,"** and no therapy has been proven
to prevent sequelae (such as cardiac tam-
ponade and constriction). Therapeutic mo-
dalities are nonspecific and include non-
steroidal anti-inflammatory drugs,
corticosteroids, immunosuppressive agents,
and pericardiectomy.'*7 Although most pa-
tients respond to nonsteroidal anti-
inflammatory drugs, others have a pro-
longed course and respond only to
corticosteroids."* In this setting, pro-
longed or frequent administration of corti-
costeroids may be necessary, possibly lead-
ing to corticosteroid dependence and
adverse drug effects."**
Several small studies*®'! have success-
fully used colchicine to prevent acute peri-
carditis recurrences after failure of conven-

tional treatment. On the basis of cumulative
anecdotal evidence, observational studies,
and opinion of experts, colchicine is rec-
ommended in the treatment of recurrent
pericarditis."”” However, randomized trials
are lacking to guide the evaluation and man-
agement of pericarditis, and strategies to pre-
vent recurrences require further study."

CME course available at
www.archinternmed.com

To our knowledge, no clinical trial
has tested the effects of colchicine as the
first-choice drug for the treatment of the
first recurrence of pericarditis. The aims
of this work are to verify the safety and
efficacy of colchicine therapy as an ad-
junct to conventional therapy for the
first episode of recurrence and to verify
whether the natural history of the dis-
ease may change because of the early use
of colchicine. No characteristics of the
tirst episode have been reported to pre-

dict the likelihood of recurrences'?*%1°;

1987

WWW.ARCHINTERNMED.COM

MHI EXHIBIT 2006

©2005 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 10/09/2023

Page 1 of 5



thus, the secondary aim is to search for possible risk
factors for further recurrences.

- =

STUDY DESIGN

A prospective, randomized, open-label, parallel-group study was
conducted. The validation of clinical events was ensured by an
ad hoc committee of expert cardiologists blinded to patient treat-
ment assignment. The study was conceived and managed by
the Cardiology Department, Maria Vittoria Hospital, Torino.
Data analyses were performed by an external data analysis com-
mittee masked to treatment assignment. We obtained ap-
proval for the study protocol from the institutional review board,
and all the participants gave informed consent.

PARTICIPANTS

Between January 1, 2001, and August 31, 2004, all consecutive
patients with a first episode of recurrence were enrolled in this
study. Eligible patients had no contraindication to colchicine,
provided informed consent, and had no unfavorable short-term
outlook. Inclusion criteria were a diagnosis of recurrent peri-
carditis (first episode); previous idiopathic, viral, and autoim-
mune etiologies (including postpericardiotomy syndromes and
connective tissue diseases) of the first episode of acute pericar-
ditis; 18 years or older; and informed consent. Exclusion crite-
ria were tuberculous, neoplastic, or purulent etiologies of the first
episode; known severe liver disease or current transaminase lev-
els greater than 1.5 times the upper limit of normal; a current
serum creatinine level greater than 2.5 mg/dL (>221 pmol/L);
known myopathy or a current serum creatine kinase level greater
than the upper limit of normal; known blood dyscrasias or gas-
trointestinal disease; pregnant and lactating women or women
of childbearing potential not protected by a contraception method;
known hypersensitivity to colchicine; and current treatment with
colchicine for any indication. The primary end point was the re-
currence rate. The secondary end point was symptom persis-
tence 72 hours after treatment onset. We also evaluated risk fac-
tors for recurrences.

DEFINITION OF RECURRENCE

Acute pericarditis was diagnosed when at least 2 of the follow-
ing criteria were present: pericarditic chest pain, pericardial fric-
tion rub, and widespread ST-segment elevation on the electro-
cardiogram.'*!'” Criteria for the diagnosis of recurrent
pericarditis"®*® were (1) a documented first attack of acute peri-
carditis according to definite diagnostic criteria and (2) evi-
dence of either recurrence or continued activity of pericardi-
tis. Recurrence was documented by recurrent pain and 1 or more
of the following signs: fever, pericardial friction rub, electro-
cardiographic changes, echocardiographic evidence of pericar-
dial effusion, and elevations in the white blood cell count or
erythrocyte sedimentation rate or C-reactive protein.'*%%

RANDOMIZATION AND TREATMENT REGIMEN

Patients were randomized to receive conventional treatment with
aspirin, 800 mg orally every 6 or 8 hours for 7 to 10 days, with
gradual tapering for 3 to 4 weeks (group 1), or treatment with
aspirin at the same dose combined with colchicine, 1.0 to 2.0
mg the first day and then a maintenance dose of 0.5 to 1.0 mg
daily for 6 months (group 2). The lower dose (an attack dose
of 1.0 mg and a maintenance dose of 0.5 mg/d) was given to
patients who weighed less than 70 kg or who were intolerant

of the highest dose (an attack dose of 1.0 mg twice daily and a
maintenance dose of 0.5 mg twice daily). Randomization was
based on permuted blocks, with a block size of 4.

As the preferred nonsteroidal anti-inflammatory drug, we used
aspirin according to our published experience,'*'” and for the col-
chicine dose we considered previous experiences in the treatment
of recurrent pericarditis**'° and our previous experience'"" to
assign patients to the lowest effective dose, thus reducing adverse
effects and improving drug tolerability. When aspirin was con-
traindicated (allergy, history of peptic ulcer or gastrointestinal bleed-
ing, or oral anticoagulant therapy when the bleeding risk was con-
sidered high or unacceptable), corticosteroid therapy was prescribed,
using prednisone as the agent of choice. Prednisone was given at
1.0 to 1.5 mg/kg per day for 4 weeks and then was gradually ta-
pered. In every patient, gastroduodenal prophylaxis was adopted
using omeprazole, 20 mg daily, also without initial evidence of
gastrointestinal intolerance as previously published.'®*

All the patients had M-mode, 2-dimensional, and Doppler
echocardiographic studies performed using a Sonos 2500 or 5500
(Hewlett-Packard, Palo Alto, Calif). Clinical and echocardio-
graphic follow-up were performed at 48 to 72 hours, 7 to 10
days, 1 month, 3 months, 6 months, and 1 year, and then yearly
in noncomplicated cases.

Patients were considered to have remission when they were
symptom free, with the disappearance of clinical, electrocardio-
graphic, and echocardiographic signs.'®'® Conversely, we consid-
ered treatment failure in patients with an unfavorable clinical re-
action with persistence of fever, pericardial effusion appearance
or worsening, and general illness lasting more than 7 days."»1%'8

SAFETY ASSESSMENTS

During follow-up, monitoring and recording of all adverse events
was performed. A severe adverse event was considered an un-
toward event that was fatal or life-threatening, or that required
hospitalization, or that was significantly or permanently dis-
abling or medically significant (may jeopardize the patient and
may require medical or surgical intervention to prevent an ad-
verse outcome). A safety monitoring committee masked to treat-
ment assignment performed an interim analysis.

STATISTICAL ANALYSIS

During the planned 3.2 years of study, we estimated a mini-
mum recurrence rate of 22.5% in the control group based on
previous local experience.'"'"'* The trial sample size was cal-
culated to test the hypothesis that the combined treatment (as-
pirin and colchicine) would decrease by another 50% the re-
currence rate of the control group according to previous
experiences.*!'?%2l Analysis was done by intention to treat.

Data are expressed as mean +SD. Comparisons between pa-
tient groups were performed using unpaired t tests for con-
tinuous variables and x? tests for categorical variables. A P<.05
was considered statistically significant. Kaplan-Meier survival
analyses and logistic regression multivariate analysis were per-
formed using a software program (SPSS version 13.0; SPSS Inc,
Chicago, I1D).

— R

PARTICIPANT CHARACTERISTICS

Eighty-four consecutive patients were recruited. None of
the participants were ineligible. Information on vital sta-
tus and clinical follow-up data were available in all pa-
tients for a mean of 20 months (range, 8-44 months). Forty-
two patients (age, 51.2+16.3 years; 13 men) were randomly
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*Data are given as number (percentage) except where indicated otherwise.
Group 1 received conventional treatment alone, and group 2 received
conventional treatment plus colchicine.

tAutoimmune etiologies include connective tissue diseases and
postpericardiotomy syndromes.

tCorticosteroid administration during the index attack.

well balanced across the groups (Table 1).

dence interval, 2.5-7.1).

assigned to receive conventional treatment alone (group

1), and 42 (age, 56.4+16.9 years; 16 men) were assigned 1.0

to receive conventional treatment plus colchicine (group

2). Baseline demographic and clinical characteristics were 0s. Colchicine +

PRIMARY END POINT 2l 4 p= s

% %JL”,.‘ Colchicine —

The overall efficacy profile of the 2 treatments is sum- 2 B S

marized in Table 2. During 1682 patient-months of 5 0.4

follow-up, a higher recurrence rate was recorded in -

group 1 compared with group 2. Actuarial recurrence

rates at 18 months were 50.6% vs 24.0%, respectively 021

(P=.02), with an absolute risk reduction of 26.6%.

Thus, the number needed to treat was 4.0 (95% confi- N

Patients in group 2 had a longer symptom-free inter- 0 10 éﬁlow_up’ mos ° 40 %

val than patients in group 1 (17.2+12.2 months vs Patients at Risk, No.

10.6£9.6 months; P=.007). The event-free survival rates Colchicine + 42 25 14 7 3

in the 2 study groups are shown in Figure 1. The event- Colchicine - 42 14 9 2 0

free survival rates according to treatment subgroups (as-
pirin alone, aspirin plus colchicine, prednisone alone, and
prednisone plus colchicine) are shown in Figure 2. Pa-
tients treated with prednisone plus colchicine exhibited
an event-free survival similar to that of the aspirin sub-
group (actuarial recurrence rates at 18 months were 58.7%
vs 65.8%; P=.91).

SECONDARY END POINT AND
RISK FACTORS FOR RECURRENCE

Lower symptom persistence rates at 72 hours were
recorded in group 2 than in group 1 (10% vs 31%;
P=.03) (Table 2). Patients with further recurrence dur-
ing follow-up had a higher rate of previous corticoste-
roid use than patients without further recurrence (57%
vs 25%; P=.008; Table 3). After multivariate analysis,
including as independent variables the reported clinical

Table 1. Baseline Demographic and Clinical Characteristics Table 2. Follow-up Data: Overall Efficacy and Safety Profiles
of Randomized Patients According to According to Treatment Assignment*
Treatment Assignment*
Group 1 Group 2

Group 1 Group 2 Characteristic (n=42) (n = 42) P Value
SR L Wedd) [scH) PR Follow-up, mean+SD,mo 214129 186+115 .30
Age, mean + SD, y 51.2+16.3 56.4+16.9 .16 Recurrences 19 (45) 9(21) .04
Male sex 13 (31) 16 (38) .65 Actuarial recurrence rate 50.6 24.0 .02
Pericarditic chest pain 42 (100) 42 (100)  >.99 at 18 mo, %
Pericardial rub 14 (33) 15 (36) >.99 Symptom persistence at 72 h 13 (31) 4(10) .03
Electrocardiographic changes 29 (69) 31 (74) .81 Adverse effects 6 (14) 3(7) A8
Pericardial effusion 27 (64) 26 (62) >.99 Severe adverse effects 0 0 >.99
Cardiac tamponade 0 1(2) .99 Cardiac tamponade 0 0 >.99
Previous idiopathic pericarditis 34 (81) 36 (86) .78 Constrictive pericarditis 1(2 0 .99
Previous autoimmune etiologiest 8(19) 6 (14) q7 Symptom-free period, 106+9.6 17.2+12.2f .007
Previous corticosteroid usef 16 (38) 14 (33) .82 mean + SD, mo
Time from first attack, 51+6.9 58+7.0 65 Recurrences, mean + SD, No. 1708 1.2+05 <.001

mean + SD, mo
*Data are given as number (percentage) except where indicated otherwise.

Group 1 received conventional treatment alone and group 2 received
conventional treatment plus colchicine.

tComparison of the symptom-free periods before and after colchicine
treatment yielded significant differences in study group 2 (mean + SD,
5.8+7.0vs17.2 £12.2 mo; P<.001).

Figure 1. Kaplan-Meier event-free survival curves according to subgroup.

characteristics given in Table 3, only previous cortico-
steroid use was an independent risk factor for the sub-
sequent development of recurrences (odds ratio, 2.89;
95% confidence interval, 1.10-8.26; P=.04), whereas
colchicine use was found to be protective (odds ratio,
0.34; 95% confidence interval, 0.12-0.95; P=.04).

SAFETY ASSESSMENTS AND ADVERSE EFFECTS

Safety profiles of the studied treatments are summarized
in Table 2. Overall drug tolerability was good for
aspirin and colchicine: no serious adverse drug effects
were recorded in the study groups. Diarrhea was
reported as the reason for discontinuing therapy for 3
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Figure 2. Kaplan-Meier event-free survival curves according to treatment
subgroups (P=.007).

patients (7%) in the colchicine group (group 2), and it
was promptly reversed after drug withdrawal. Two
patients experienced relapses after colchicine discon-
tinuation.

B COMMENT By

Previous studies"**#!12° have shown that colchicine is
effective and safe for the treatment and prevention of re-
current pericarditis after conventional treatment fail-
ure. In the largest prospective study,” only 7 (14%) of
51 patients had new recurrences during 1004 patient-
months of colchicine treatment. In a recent retrospec-
tive, multicenter analysis* in which published and un-
published patients treated with colchicine after at least
2 relapses were aggregated, only 21 (18%) of 119 pa-
tients had new recurrences with colchicine treatment, and
30% had new recurrences after its discontinuation.

On the basis of cumulative anecdotal evidence, previ-
ous observational experiences, and expert opinion, col-
chicine (0.5 mg twice daily) is recommended for the treat-
ment of recurrent pericarditis.'*> However, several
researchers recommend that colchicine be administered
to patients with 2 or more relapses and, thus, only after
the failure of conventional treatment.? It is unfortunate
that such a broad acceptance of this drug has been based
on rather weak evidence.*"> Although randomized trials
are lacking to guide the evaluation and management of peri-
carditis," evidence for colchicine use in recurrent peri-
carditis comes from observational studies in which col-
chicine was used after the failure of conventional treatment,
whereas no studies reported the treatment of patients with

Table 3. Baseline Demographic and Clinical Characteristics
(First Recurrence) of Patients With and Without Further
Recurrences During Follow-up*

Patients
Patients Without
With Further  Further

Recurrences Recurrences

Characteristic (n =28) (n =56) P Value
Age, mean + SD, y 52.9+146 542+178 .74
Female sex 22 (79) 33 (59) 12
Pericardial effusion 19 (68) 34 (61) .69
Severe pericardial effusion 3(11) 7(13) 91
Cardiac tamponade 1(4) 0 .72
Previous idiopathic etiology 20 (71) 50 (89) .08
Previous autoimmune etiologiest 8 (29) 6(11) .08
Previous corticosteroid use 16 (57) 14 (25) .008
Colchicine uset 9(32) 33 (59) .04

*Data are given as number (percentage) except where indicated otherwise.
Further recurrences refer to those after the first recurrence.

tAutoimmune etiologies include connective tissue diseases and
postpericardiotomy syndromes.

fFor treatment of the first recurrence, as in the study protocol.

a first episode of recurrent pericarditis. The finding of drugs
to treat and prevent such a complication would be use-
ful.'? Colchicine therapy may be a way to cope with this
complication. Because it is generally accepted that recur-
rence is an autoimmune process,"**> early treatment may
be more useful and beneficial than later treatment, after
the failure of conventional treatment.

This study reports the first randomized trial in this area,
to our knowledge. In the present study, the adjunct of
colchicine to conventional treatment significantly de-
creased the recurrence rate in patients with a first epi-
sode of recurrent pericarditis. Moreover, patients treated
with colchicine showed lower symptom persistence at 72
hours of treatment, suggesting that the drug may be use-
ful to control symptoms faster than with simple nonste-
roidal anti-inflammatory drugs or prednisone. These data
are similar to what has been described in patients with
gouty attack. Most patients respond to colchicine within
18 hours, and joint inflammation subsides in 75% to 80%
of patients within 48 hours.”

Our findings support the current recommendations,
providing a stronger evidence base for the use of colchi-
cine. This study also shows that colchicine might be con-
sidered as first-choice therapy for recurrent pericarditis.
Moreover, similar event-free survival rates were re-
corded in patients treated with aspirin alone and in those
treated with prednisone plus colchicine. Thus, predni-
sone plus colchicine seems to be a reasonable therapy for
patients who cannot take aspirin (Figure 2).

The exact mechanism of colchicine action is not fully
understood. Colchicine has been used for hundreds of
years as an anti-inflammatory agent for acute attacks of
gout. Most of the pharmacologic effects of colchicine on
cells involved in inflammation seem to be related to the
capacity of colchicine to disrupt microtubules. Colchi-
cine inhibits the process of microtubule self-assembly by
binding B-tubulin with the formation of tubulin-
colchicine complexes. This action takes place either in
the mitotic spindle or in the interphase stage; thus, col-
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chicine inhibits the movement of intercellular granules
and the secretion of various substances and various leu-
cocyte functions, and this effect should be the most sig-
nificant for the anti-inflammatory action.”?* Moreover,
colchicine shows a preferential concentration in leuco-
cytes, and the peak concentration of colchicine may be
more than 16 times the peak concentration in plasma.
This effect seems to enhance its therapeutic effect.****

In previous prospective studies,'? no characteristics
of the first episode predicted the likelihood of recur-
rences. However, concern has been raised that treating
pericarditis with prednisone may increase the risk of re-
currence.'>" Our study seems to support this fear be-
cause previous corticosteroid use was an independent risk
factor for the subsequent development of recurrences
(odds ratio, 2.89; 95% confidence interval, 1.10-8.26).
This result is consistent with findings in patients with at
least 2 relapses, as reported in a recent retrospective analy-
sis.”? Animal studies®'” have shown that corticosteroids
may exacerbate virally induced pericardial injury. Thus,
these data argue against the routine administration of cor-
ticosteroids during acute or recurrent pericarditis.>"?

The good tolerability of aspirin was probably due to
the efficacy of the gastroduodenal prophylaxis that was
adopted, also without evidence of gastrointestinal intol-
erance. Atdoses of 1 to 2 mg/d, colchicine has been found
to be safe even when given continuously for de-
cades.**** Gastrointestinal adverse effects are not un-
common, although generally mild, and may resolve with
dose reduction.?2° Moreover, no interference of colchi-
cine treatment was recorded in either growth rate or fer-
tility after a cumulative 15 000 years of follow-up in pa-
tients with familial Mediterranean fever.*

When colchicine was used to treat recurrent pericar-
ditis, temporary discontinuation of the drug or a reduc-
tion of its dose was needed in approximately 10% to 14%
of patients.* These adverse effects may limit its therapeu-
tic applicability. In the present study, using weight-
adjusted doses, diarrhea was reported as a reason for dis-
continuing therapy in 7% of the patients and was promptly
reversed after drug withdrawal. This drug regimen is re-
duced compared with other proposed prescriptions in re-
centarticles (2.0 mg/d for 1 or 2 days, followed by 1.0 mg/d
for all patients),'*'* but it seems to be effective, reducing
adverse effects and thus improving patient compliance.

A possible study limitation is the open-label design.
This work was designed as a preliminary study to test
the hypothesis that early treatment of the first recur-
rence with colchicine may reduce the subsequent
recurrence rate. However, the validation of clinical
events was ensured by an ad hoc committee of expert
cardiologists blinded to patient treatment assignment,
whereas data analyses were performed by an external
data analysis committee masked to treatment assign-
ment. The strict adherence to the intention-to-treat
principle ensures that the effects seen correspond
closely to what is achievable in clinical practice.
Despite these limitations, our findings provide stron-
ger evidence for the use of colchicine as the first-line
drug in the treatment of recurrent pericarditis.
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