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OverviewOverview

�� Study GoalStudy Goal

�� To evaluate the efficacy and safety of colchicine in To evaluate the efficacy and safety of colchicine in 

reducing incessant or recurrent pericarditis after a reducing incessant or recurrent pericarditis after a 

first acute attackfirst acute attack

�� Study SupportStudy Support

�� Azienda Sanitaria Locale 3 of TurinAzienda Sanitaria Locale 3 of Turin

�� Acarpia grant (provided study drug and placebo)Acarpia grant (provided study drug and placebo)

�� Trial designed by primary author; approved by Trial designed by primary author; approved by 

steering and ethics committeessteering and ethics committees



PericarditisPericarditis

�� Pericardium of heartPericardium of heart

�� FibrousFibrous

�� Visceral and parietal layers separated by pericardial Visceral and parietal layers separated by pericardial 

cavitycavity

�� Acute inflammation of the pericardiumAcute inflammation of the pericardium

�� 90% of cases are idiopathic or viral90% of cases are idiopathic or viral

�� See Table 1, Causes of Acute PericarditisSee Table 1, Causes of Acute Pericarditis





Acute PericarditisAcute Pericarditis

�� Clinical ManifestationsClinical Manifestations

�� Sharp, retroSharp, retro--sternal chest painsternal chest pain

�� Must be differentiated from myocardial Must be differentiated from myocardial 

infarction/ischemia, pulmonary embolisminfarction/ischemia, pulmonary embolism

�� See Table 2, Differentiation of Pericarditis from MI/PESee Table 2, Differentiation of Pericarditis from MI/PE

�� SequelaeSequelae

�� Cardiac tamponadeCardiac tamponade

�� Recurrent pericarditis (15Recurrent pericarditis (15--30%)30%)

�� Pericardial constrictionPericardial constriction





Pericarditis TreatmentPericarditis Treatment

�� AspirinAspirin

�� High doseHigh dose

�� Ex: 650Ex: 650--975 mg every 6975 mg every 6--8 hours for ~4 weeks8 hours for ~4 weeks

�� NSAIDs (ibuprofen)NSAIDs (ibuprofen)

�� High doseHigh dose

�� GlucocorticoidsGlucocorticoids

�� Less favorable to aspirin and NSAIDsLess favorable to aspirin and NSAIDs

�� ColchicineColchicine



ColchicineColchicine

�� Isolated centuries agoIsolated centuries ago

�� Mainstay of prevention/treatment for acute gout Mainstay of prevention/treatment for acute gout 
flareflare

�� Substrate of CYP3A4 and PSubstrate of CYP3A4 and P--gp (drug gp (drug 
interactions)interactions)

�� US availabilityUS availability

�� Colcrys 0.6 mg PO tablet onlyColcrys 0.6 mg PO tablet only



ColchicineColchicine

�� IndicationsIndications
�� ApprovedApproved

�� Prevention and treatment of acute goat flaresPrevention and treatment of acute goat flares

�� Treatment of familial Mediterranean feverTreatment of familial Mediterranean fever

�� Unlabeled Unlabeled 
�� Primary biliary cirrhosisPrimary biliary cirrhosis

�� PericarditisPericarditis

�� Theoretical Mechanism of Action: PericarditisTheoretical Mechanism of Action: Pericarditis

�� Concentrate in leukocytes (granulocytes)Concentrate in leukocytes (granulocytes)

�� Disrupt microtubulesDisrupt microtubules

�� 16x greater concentration than plasma16x greater concentration than plasma



HypothesisHypothesis

�� ““Our study, called the Investigation on Our study, called the Investigation on 

Colchicine for Acute Pericarditis (ICAP), was a Colchicine for Acute Pericarditis (ICAP), was a 

randomized, doublerandomized, double--blind, placeboblind, placebo--controlled, controlled, 

multicenter trial designed to evaluate the efficacy multicenter trial designed to evaluate the efficacy 

and safety of colchicine to treat a first attack of and safety of colchicine to treat a first attack of 

acute pericarditis and to prevent recurrences.acute pericarditis and to prevent recurrences.””



MethodsMethods



Study DesignStudy Design

�� Prospective, randomized, doubleProspective, randomized, double--blind, placebo blind, placebo 

controlled study of efficacy and safetycontrolled study of efficacy and safety

�� Multicenter trial: 5 general hospitals in Northern Multicenter trial: 5 general hospitals in Northern 

ItalyItaly



TreatmentTreatment

�� Each patient received colchicine or placebo for Each patient received colchicine or placebo for 

3 months, plus conventional therapy and PPI3 months, plus conventional therapy and PPI

�� Colchicine 0.5 mg twice daily (1 mg total) if > 70 kgColchicine 0.5 mg twice daily (1 mg total) if > 70 kg

�� Colchicine 0.5 mg once daily if Colchicine 0.5 mg once daily if << 70 kg OR with side 70 kg OR with side 

effects at 0.5 mg twice daily effects at 0.5 mg twice daily 

�� No loading doseNo loading dose

�� Colchicine and placebo tablets identicalColchicine and placebo tablets identical



TreatmentTreatment

�� Conventional TherapyConventional Therapy

�� Aspirin 800 mg or ibuprofen 600 mgAspirin 800 mg or ibuprofen 600 mg

�� Every 8 hours for 7Every 8 hours for 7--10 days, followed by a tapering period 10 days, followed by a tapering period 

of 3of 3--4 weeks4 weeks

�� Prednisone 0.2Prednisone 0.2--0.5 mg/kg0.5 mg/kg

�� Daily for 2 weeks with gradual taperingDaily for 2 weeks with gradual tapering

�� OnlyOnly for patients with contraindications to aspirin or for patients with contraindications to aspirin or 

ibuprofen OR patients with a history of side effectsibuprofen OR patients with a history of side effects

�� ProtonProton--pump inhibitor daily, unnamedpump inhibitor daily, unnamed



ObjectivesObjectives

�� Establish the efficacy and safety of colchicine Establish the efficacy and safety of colchicine 

for treatment of an initial attack of acute for treatment of an initial attack of acute 

pericarditispericarditis

�� Confirm preliminary findings of colchicineConfirm preliminary findings of colchicine’’s s 

effectiveness in acute pericarditiseffectiveness in acute pericarditis



CriteriaCriteria

�� InclusionInclusion

�� 18 years of age or older18 years of age or older

�� First episode of acute pericarditisFirst episode of acute pericarditis

�� IdiopathicIdiopathic

�� ViralViral

�� PostPost--cardiac injurycardiac injury

�� Associated with connectiveAssociated with connective--tissue diseasetissue disease



CriteriaCriteria

�� Inclusion, continued.Inclusion, continued.

�� Acute Pericarditis diagnosis criteria:Acute Pericarditis diagnosis criteria:

�� At least TWO of the following:At least TWO of the following:

�� Typical chest pain (sharp and pleuritic, improved by sitting up Typical chest pain (sharp and pleuritic, improved by sitting up 

and leaning forward)and leaning forward)

�� Pericardial friction rubPericardial friction rub

�� Suggestive changes on ECGSuggestive changes on ECG

�� New or worsening pericardial effusionNew or worsening pericardial effusion

�� Informed consent provided by all participantsInformed consent provided by all participants



CriteriaCriteria

�� ExclusionExclusion

�� Tuberculosis pericarditisTuberculosis pericarditis

�� Neoplastic pericarditisNeoplastic pericarditis

�� Purulent pericarditisPurulent pericarditis

�� Severe liver disease or current aminotransferase levels > 1.5x Severe liver disease or current aminotransferase levels > 1.5x 

ULNULN

�� SCr > 2.5 mg/dLSCr > 2.5 mg/dL

�� Skeletal myopathy or CK > ULNSkeletal myopathy or CK > ULN

�� Blood dyscrasiaBlood dyscrasia

�� Inflammatory bowel diseaseInflammatory bowel disease



CriteriaCriteria

�� Exclusion, continued.Exclusion, continued.

�� Hypersensitivity to colchicine or other Hypersensitivity to colchicine or other 

contraindication to its usecontraindication to its use

�� Current treatment with colchicineCurrent treatment with colchicine

�� Life expectancy Life expectancy << 18 months18 months

�� Pregnant or lactating womenPregnant or lactating women

�� Women of childbearing potential not protected by a Women of childbearing potential not protected by a 

contraception methodcontraception method

�� Myocarditis, evidenced by elevated troponin levelMyocarditis, evidenced by elevated troponin level



ProtocolProtocol

�� Random assignment to colchicine or placebo in Random assignment to colchicine or placebo in 

a 1:1 ratio based on permuted blocks of 4a 1:1 ratio based on permuted blocks of 4

�� Regular follow up visits planned at 1 week, 1 Regular follow up visits planned at 1 week, 1 

month, 3 months, 6 months, 12 months, and month, 3 months, 6 months, 12 months, and 

every 6 months thereafter until study completionevery 6 months thereafter until study completion

�� All patients followed for at least 18 monthsAll patients followed for at least 18 months

�� Average follow up = 22 monthsAverage follow up = 22 months



ProtocolProtocol

�� FollowFollow--up visitsup visits

�� Blood testingBlood testing

�� CRPCRP

�� AminotransferasesAminotransferases

�� CKCK

�� CBCCBC

�� ECGECG

�� EchocardiogramEchocardiogram



EndpointsEndpoints

�� PrimaryPrimary

�� Incessant or recurrent pericarditisIncessant or recurrent pericarditis

�� Incessant = Persistent pericarditis or symptomIncessant = Persistent pericarditis or symptom--

free interval < 6 weeksfree interval < 6 weeks

�� Recurrent = Documented first attack, plus Recurrent = Documented first attack, plus 

symptomsymptom--free interval free interval >> 6 weeks, plus evidence 6 weeks, plus evidence 

of subsequent recurrence of pericarditisof subsequent recurrence of pericarditis



EndpointsEndpoints

�� SecondarySecondary

�� Symptom persistence at 72 hoursSymptom persistence at 72 hours

�� Remission within 1 weekRemission within 1 week

�� Number of recurrencesNumber of recurrences

�� Time to first recurrenceTime to first recurrence

�� DiseaseDisease--related hospitalizationrelated hospitalization

�� Cardiac tamponadeCardiac tamponade

�� Constrictive pericarditisConstrictive pericarditis



Statistical AnalysisStatistical Analysis

�� Assumed rate of incessant or recurrent Assumed rate of incessant or recurrent 
pericarditis of 30% in placebo group at 18 pericarditis of 30% in placebo group at 18 
monthsmonths

�� Estimated that colchicine could reduce this rate by Estimated that colchicine could reduce this rate by 
50%50%

�� TwoTwo--sided alpha of 0.05 required enrollment of sided alpha of 0.05 required enrollment of 
240 patients for a power of 80%240 patients for a power of 80%

�� Detection of ARR of 15 percentage points in Detection of ARR of 15 percentage points in 
incessant or recurrent pericarditisincessant or recurrent pericarditis



Statistical AnalysisStatistical Analysis

�� IntentionIntention--toto--treat analysestreat analyses

�� MannMann--Whitney test for continuous variablesWhitney test for continuous variables

�� ChiChi--square test for categorical variablessquare test for categorical variables

�� KaplanKaplan--Meier, LogMeier, Log--rank testsrank tests

�� TimeTime--toto--event dataevent data



ResultsResults



Patient EnrollmentPatient Enrollment

�� 280 patients assessed for eligibility280 patients assessed for eligibility

�� 240 randomized (85.7%)240 randomized (85.7%)

�� 240 included in analysis240 included in analysis

�� 120 colchicine group (14 discontinued)120 colchicine group (14 discontinued)

�� 120 placebo group (10 discontinued)120 placebo group (10 discontinued)



ComplianceCompliance

�� > 95% compliance with colchicine > 95% compliance with colchicine beforebefore the the 

primary outcome was reached or study primary outcome was reached or study 

completedcompleted

�� Placebo compliance rate not significantly different, Placebo compliance rate not significantly different, 

yet unreportedyet unreported

�� Target compliance Target compliance >> 80%80%

�� Count of pills in dispensed boxesCount of pills in dispensed boxes







Result Analysis of Primary Result Analysis of Primary 

Endpoint?Endpoint?

RRRR RRRRRR ARRARR NNTNNT

Primary EndpointPrimary Endpoint 0.450.45 55%55% 20.8%20.8% 4.84.8





Adverse EventsAdverse Events

�� No significant difference in overall rateNo significant difference in overall rate

�� 11.7 % in colchicine group11.7 % in colchicine group

�� 10 % in placebo group10 % in placebo group

�� PP--value = 0.84value = 0.84

�� No significant difference in individual ratesNo significant difference in individual rates

�� GI disturbance (diarrhea), pGI disturbance (diarrhea), p--value = 0.67value = 0.67

�� Drug discontinuation rate not significant Drug discontinuation rate not significant 

between both groups, pbetween both groups, p--value = 0.52value = 0.52



Discussion & Discussion & 

ConclusionsConclusions



AuthorAuthor’’s Conclusionss Conclusions

�� ““In patients with a first episode of acute pericarditis, In patients with a first episode of acute pericarditis, 

the use of colchicine in addition to conventional antithe use of colchicine in addition to conventional anti--

inflammatory therapy significantly reduced:inflammatory therapy significantly reduced:

�� the the raterate of incessant or recurrent pericarditisof incessant or recurrent pericarditis

�� the the numbernumber of recurrences of pericarditisof recurrences of pericarditis

�� In patients with a first episode of acute pericarditis, the In patients with a first episode of acute pericarditis, the 

use of colchicine in addition to conventional antiuse of colchicine in addition to conventional anti--

inflammatory therapy significantly inflammatory therapy significantly prolongedprolonged the time to the time to 

recurrence.recurrence.””



Study ValidityStudy Validity

�� Strong Internal ValidityStrong Internal Validity

�� Appropriate statistical analysisAppropriate statistical analysis

�� Computer generated randomizationComputer generated randomization

�� Sound methodologySound methodology

�� Questionable External ValidityQuestionable External Validity

�� Italian study, only 5 centers (sample size)Italian study, only 5 centers (sample size)

�� Extensive exclusion criteriaExtensive exclusion criteria

�� Similar baseline characteristicsSimilar baseline characteristics



AuthorsAuthors’’ Conclusions Conclusions 

vs. Current Literaturevs. Current Literature

�� European Society of CardiologyEuropean Society of Cardiology
�� 2004 Guidelines on the Diagnosis and Management of 2004 Guidelines on the Diagnosis and Management of 

Pericardial DiseasesPericardial Diseases

�� Acute pericarditis treatmentAcute pericarditis treatment
�� NSAIDs Class IB recommendationNSAIDs Class IB recommendation

�� Addition of/monotherapy colchicine (0.5 mg BID) for initial attaAddition of/monotherapy colchicine (0.5 mg BID) for initial attack ck 
and recurrence prevention, Class IIaBand recurrence prevention, Class IIaB

�� 2005 COPE Trial: Colchicine in Addition to 2005 COPE Trial: Colchicine in Addition to 
Conventional Therapy for Acute PericarditisConventional Therapy for Acute Pericarditis
�� Same hypothesis as ICAP trial (same lead author)Same hypothesis as ICAP trial (same lead author)

�� Prospective, randomized, OPEN label, 120 patientsProspective, randomized, OPEN label, 120 patients

�� Reduced recurrence rate in patients with a Reduced recurrence rate in patients with a first episodefirst episode of acute of acute 
pericarditispericarditis



AuthorsAuthors’’ Conclusions Conclusions 

vs. Current Literaturevs. Current Literature
�� 2005 CORE Trial: Colchicine as First2005 CORE Trial: Colchicine as First--Choice Therapy for Choice Therapy for 

Recurrent PericarditisRecurrent Pericarditis
�� Evaluate efficacy and safety of colchicine as adjunct to conventEvaluate efficacy and safety of colchicine as adjunct to conventional ional 

therapy for the therapy for the firstfirst episode of episode of recurrentrecurrent pericarditis (same lead author)pericarditis (same lead author)

�� Prospective, randomized, OPEN label, 84 patientsProspective, randomized, OPEN label, 84 patients

�� Reduced recurrence rate in patients with a first episode of Reduced recurrence rate in patients with a first episode of recurrentrecurrent

pericarditispericarditis

�� 2011 CORP Trial: Colchicine for Recurrent Pericarditis2011 CORP Trial: Colchicine for Recurrent Pericarditis
�� Evaluate the efficacy and safety of colchicine for the Evaluate the efficacy and safety of colchicine for the secondary prevention of secondary prevention of 
recurrentrecurrent pericarditis (same lead author)pericarditis (same lead author)

�� Prospective, randomized, doubleProspective, randomized, double--blind, placeboblind, placebo--controlled, multicenter controlled, multicenter 
trial, 120 patientstrial, 120 patients

�� Colchicine is safe and effective for secondary prevention of recColchicine is safe and effective for secondary prevention of recurrent urrent 
pericarditispericarditis



Conclusions/Clinical ApplicationConclusions/Clinical Application

�� Colchicine appears to be an effective and safe Colchicine appears to be an effective and safe 

option for qualified patients with initial attacks option for qualified patients with initial attacks 

of acute pericarditis, in addition to conventional of acute pericarditis, in addition to conventional 

therapytherapy

�� Care must be taken in patient selection prior to Care must be taken in patient selection prior to 

colchicine administrationcolchicine administration

�� Consider drug interactions and always Consider drug interactions and always 

administer with an agent for ulcer prophylaxisadminister with an agent for ulcer prophylaxis
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