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Aims Heart failure (HF) elicits a pro-inflammatory state, which is associated with impaired clinical outcomes, but no
anti-inflammatory therapies have demonstrated a clinical benefit yet. Inflammatory pathways related with the
interleukin-1 axis are overactivated during episodes of acute HF. Colchicine, an anti-inflammatory drug with proven
benefits in acute pericarditis and ischaemic heart disease, may target this inflammatory response. This study aims to
assess the efficacy of colchicine in acute HF patients.

Methods COLICA is 2 multicentre, randomized, double-blind, placebo-controlled trial enrolling 278 patients across 12 sites.
Patients presenting with acute HF, clinical evidence of congestion requiring >40 mg of intravenous furosemide
and N-terminal pro-B-type natriuretic peptide (NT-proBNP) >900 pg/ml, are eligible for participation. Patients
are enrolled irrespective of left ventricular ejection fraction, HF type (new-onset or not) and setting (hospital or
outpatient clinic). Patients are randomized 1:1 within the first 24 h of presentation to either placebo or colchicine,
with an initial loading dose of 2 mg followed by 0.5 mg every 12 h for 8 weeks (reduced dose if <70 kg, >75 years old,
or glomerular filtration rate <50 ml/min/1.73 m?). The primary efficacy endpoint is the time-averaged proportional
change in NT-proBNP concentrations from baseline to week 8. Key secondary and exploratory outcomes include
symptoms, diuretic use, worsening HF episodes, related biomarkers of cardiac stress and inflammation, total and
cardiovascular readmissions, mortality and safety events.
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Graphical Abstract

COLICA trial: Does colchicine improve patients presenting with acute heart failure by reducing
inflammatory overactivation?
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Schematic representation of the rationale and design of the COLICA study: acute heart failure (AHF) is associated with an overactivation of
the interleukin (IL)-1 axis and elevated pro-inflammatory cytokines, which causes cardiac dysfunction and facilitates clinical adverse events. The
anti-inflammatory effect of colchicine, initiated within the first 24 h after AHF presentation, will facilitate clinical stability through such vulnerable
period, including lower levels of N-terminal pro-B-type natriuretic peptide (NT-proBNP) and lower rates of worsening heart failure (WHF) at
8 weeks, as compared with placebo.
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Introduction

A close relationship between cardiovascular disease and inflam-
mation has been observed in experimental and clinical research
for many years. In patients with heart failure (HF), inflammation
has been linked to disease development and progression and
correlates with worse outcomes.” Unfortunately, this knowledge
has not led to anti-inflammatory therapies with well-recognized
benefits, such is the case of anti-cytokine therapies or steroids.?~>
The majority of studies have focused on anti-inflammatory drugs
in chronic HF patients who display low-grade inflammation.2 On
the other hand, numerous studies have demonstrated a greater
activation of inflammatory pathways in patients with acute HF
(AHF), which is associated with adverse clinical events during
follow-up and, in particular, during the early period after discharge
(so-called ‘vulnerable period’).t

Although several inflammatory biomarkers have been linked
to HF the interleukin-1 (IL-1) axis is markedly overactivated

in AHF syndromes. Furthermore, elevated concentrations of
related cytokines (IL-1p and IL-6) and acute-phase proteins (such
as C-reactive protein [CRP]) have been repeatedly associated
with adverse clinical events.” Blockade of the IL-1 axis by using
a receptor monoclonal antibody against the IL-1 receptor has
yielded conflicting results in terms of functional capacity in
patients with chronic HFE8~' Recently, direct inhibition of IL-1f
with canakinumab has been found to prevent HF-related events
in patients with prior myocardial infarction.’ Colchicine is an old
and inexpensive anti-inflammatory drug that inhibits the activation
of inflammasome and the expression of various cytokines along
the IL-1 axis, such as IL-1p, IL-6, and IL-18."* Colchicine is the
only anti-inflammatory drug approved in cardiovascular diseases,
for preventing recurrences of pericarditis and, recently, for reduc-
ing cardiovascular events among adults who have established
atherosclerotic cardiovascular disease or are at risk of developing
it.3-1> However, only one randomized controlled trial (RCT)
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Rationale and design of the COLICA trial

has investigated the efficacy and safety of low-dose colchicine in
patients with stable chronic HF; at 6 months, colchicine was safe
and reduced inflammatory markers but did not improve clinical
endpoints.'®

Our hypothesis posits that colchicine confers benefits to
individuals suffering from AHF by attenuating the exaggerated
activation of inflammatory pathways. Consequently, we designed
a trial to investigate whether the early initiation of colchicine
facilitates clinical stability by reducing levels of natriuretic peptides
and preventing new worsening HF episodes.

Methods
Study design

COLICA is a phase lll, multicentre, randomized, double-blind and
placebo-controlled trial designed to assess the safety and efficacy
of colchicine compared to placebo in patients diagnosed with AHF
(Figure 7). Planned enrolment of 278 patients will occur at 11 partici-
pating centres in Spain and one in Italy.

Study population

Patients aged 18 years or older presenting with a diagnosis of AHF will
be screened within the first 24 h after presentation. AHF is diagnosed
based on symptoms and signs of clinical congestion, need for intra-
venous diuretics and elevated concentrations of N-terminal pro-B-type
natriuretic peptide (NT-proBNP) >900 pg/ml. Patients are eligible irre-
spective of a previous history of HF (i.e. new-onset or worsening
chronic HF), left ventricular ejection fraction (LVEF) — preserved or
reduced — and setting care (hospital admission or urgent ambulatory
visit). Patients meeting all the inclusion criteria and none of the exclu-
sion criteria (outlined in Table T) may be eligible for study participation.

Randomization and study drug

Randomization is performed using a web-based system, and stratified
by age (<60 vs. 60—75 vs. >75 years), gender (male vs. female), baseline
NT-proBNP levels (900-2500 vs. 2500-5000 vs. >5000 pg/ml),

new-onset HF (yes vs. no), LVEF (<40% vs. >40%), atrial fibrillation
(yes vs. no) and care setting (hospital vs. outpatient). This stratification
intends to control the distribution between groups of those variables
that potentially influence NT-proBNP response, without affecting
the potency of randomization. Both patients and investigators are
blinded to the therapy group (placebo or active drug). The study
drug is initiated within 24h after presentation. Patients receive
a loading dose of 2mg (1.5mg initially, followed by an additional
0.5mg after 1 h) and a maintenance dose of 0.5mg twice daily for
8 weeks. For patients with reduced weight (<70kg), elderly (>75 years
old), or with a decreased renal function (glomerular filtration rate
<50 mI/min/1.73 m?), a reduced dosing regimen is employed: starting
with a reduced initial dose of 1.5mg (1mg initially, followed by
0.5mg after 1 h), and a daily maintenance dose of 0.5mg per day
during 8 weeks.

Study endpoints

The primary endpoint is the change in NT-proBNP concentration from
baseline through week 8, as a surrogate biomarker of congestion, dis-
ease status and stability. In addition, several events reflecting worsening
HF are included as secondary efficacy endpoints to assess the effect
in terms of clinical stability. NT-proBNP concentrations will be mea-
sured centrally at the end of the study. Among other secondary and
exploratory endpoints: symptoms are assessed by the New York Heart
Association (NYHA) class and using the visual analogue scale (VAS) and
the 7-point Likert scale; other related biomarkers reflecting cardiac
stress and inflammation will be measured (high-sensitivity troponin T,
CRP, IL-1B, IL-6, soluble suppressor of tumorigenicity-2 [ST2], and car-
bohydrate antigen 125). Among safety adverse events, gastrointestinal
and haematologic disorders, infection, renal and hepatic function
are considered of special interest. All study endpoints are listed
in Table 2.

Follow-up and study procedures

Follow-up visits are conducted at 7 days, 4 weeks and 8 weeks after
randomization. The final visit takes place in 8 weeks. The last dose of
the blinded study drug is administered on the morning of the week 8

Loading
—— dose Maintenance
2 mg* 0,5 mg/12 hours
240 mg Furosemide iv
c
Congestion evidence -f—z Colchicine :
4 :
n=139 : .
HFrEF or HFpEF E : Change in NT-proBNP
NT-proBNP >900 pg/mL _g Worsening HF events
s : Symptoms
Hospital or out-patient .;2 : ymp
Placebo
n=139
AHF Screening [ | _ :
C C = O
| <24 h 1 week 4 weeks 8 weeks

Figure 1 Schematic flow-diagram of the study. AHF, acute heart failure; HF, heart failure; HFpEF, heart failure with preserved ejection fraction;
HFrEF, heart failure with reduced ejection fraction; iv, intravenous; NT-proBNP, N-terminal pro-B-type natriuretic peptide. *If <70kg or
>75years or glomerular filtration rate <50 ml/min/1.73 m2: loading dose 1.5 mg (1 mg followed by 0.5 mg after 1 h), and daily maintenance

dose of 0.5 mg.
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Table 1 Inclusion and exclusion criteria

Inclusion criteria

o Unplanned visit for symptoms or signs of congestion due to HF and requiring at least 40 mg of intravenous furosemide

Exclusion criteria

Clinical or radiological evidence of congestion
NT-proBNP concentration >900 pg/ml
Patients >18 years of age and provided written informed consent

o Severe valvular heart disease with an indication for surgery

Non-cardiac disease with life expectancy of <1 year

Inflammatory bowel disease, chronic diarrhoea or malabsorptive disease

Any severe gastrointestinal disease

Peptic ulcer

Rheumatic inflammatory disease

Neuromuscular disease

Haematologic disease such as blood dyscrasias

Severe renal impairment (eGFR <30 ml/min/1.73 m?)

History of cirrhosis, chronic active hepatitis, or severe hepatic disease (defined by GOT or GPT levels >X3 upper limit of normal)
Patients currently taking colchicine for other indication

History of allergic reaction or hypersensitivity to colchicine

Chronic treatment with immunosuppressants, steroids or IL-1 antagonists in the é previous months to inclusion

Pregnant or nursing (lactating) women

Women of child-bearing potential, defined as all women physiologically capable of becoming pregnant unless they are using two
birth control methods.

eGFR, estimated glomerular filtration rate; GOT, glutamic-oxaloacetic transaminase; GPT, glutamic-pyruvic transaminase; HF, heart failure; IL-1, interleukin-1; NT-proBNP,
N-terminal pro-B-type natriuretic peptide.

Table 2 Study endpoints and measures

Primary endpoint

Secondary endpoints

o Time-averaged proportional change in NT-proBNP from baseline

o Total dosage and length of use of IV loop diuretics during the index episode
e Symptoms assessed by the visual analogue scale, 7-point Likert scale and NYHA functional classification
‘Worsening HF episodes’, defined as the need for IV diuretics or for increasing oral diuretic doses, in either a planned or

unplanned visit, with or without hospitalization
o ‘Acute worsening HF episodes’ defined as the need for IV diuretics in an unplanned visit, with or without hospitalization

Time to first recurrent HF hospitalization
Rate of HF rehospitalizations, total HF rehospitalizations and total days of HF hospitalization

e Time to cardiovascular death or HF rehospitalization

o Time to death or hospitalization for any cause

Rates of total mortality, cardiovascular mortality, HF-related mortality and sudden cardiac death

o Change in concentrations of related biomarkers from baseline to 8 weeks: hsTnT, C-reactive protein, IL-1f, IL-6, sST2 and
CA125

Severity of worsening HF episodes defined by need for ICU admission or inotropes

Total resource consumption: total days of hospitalization, number of urgent care visits or unplanned visits for worsening HF

episodes

CA125, carbohydrate antigen 125; HF, heart failure; hsTnT, high-sensitivity troponin T; ICU, intensive care unit; IL, interleukin; IV, intravenous; NT-proBNP, N-terminal
pro-B-type natriuretic peptide; NYHA, New York Heart Association; sST2, soluble suppressor of tumorigenicity-2.

visit. The study procedures are shown in Table 3. Blood samples will be
stored for measuring NT-proBNP concentrations and for pre-specified
post-hoc analysis.

Statistical plan

The sample size was calculated considering a statistical significance
threshold of 0.05, a statistical power of 80%, and an expected loss
of 25%. A sample size of 278 patients (139 per group) was planned

to detect a 25% greater time-averaged proportional reduction in
NT-proBNP levels, from baseline to week 8, in the colchicine group
compared to the placebo group, considering a variability of 0.75 in
both groups. NT-proBNP levels will be logarithmically transformed
due to the expected non-normal distribution of values. The changes
in the transformed variable are equivalent to the geometric mean, and
the expected reduction of 25% is consistent with the rate observed in
the PIONEER-HF study, which had a similar design.’” All endpoints will
be evaluated based on the intention-to-treat principle. Changes from
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Rationale and design of the COLICA trial

Table 3 Study procedures

Visit Screening

randomization

Days

Informed consent
Demographics

Medical history

Local blood test®
Pregnancy test
Electrocardiogram

Vital signs®

NYHA class, VAS and 7-point Likert scales
Patient-reported outcomes
Study events

XXXX XXX XX©eo

Adverse events

X

Medication reconciliation
Biobank X

Visit 1 Visit 2 Final visit
1 4 8
7+1 28+2 56+2
X
X
X X X
X X X
X X X
X X X
X X X
X X X
X X X

NYHA, New York Heart Association; VAS, visual analogue scale.

2Local blood test: sodium, potassium, creatinine, estimated glomerular filtration rate, blood count, N-terminal pro-B-type natriuretic peptide, troponin T, liver function test,

uric acid, lipid panel, C-reactive protein.
bWeight, height, blood pressure, and heart rate.

baseline in NT-proBNP levels will be compared between groups using
a mixed-design model (ANOVA with a within-subjects variable [time:
baseline and final] and a between-subjects variable [group: placebo
and colchicine]), and considering baseline NT-proBNP levels and
occurrence of acute worsening HF events as covariates. The trajec-
tories of NT-proBNP levels over time will be described and drawn,
and changes at 1week and at 4weeks from baseline will be also
compared between groups. Tukey test or multiple comparisons with
Bonferroni—Holm correction will be performed for post-hoc analysis.
Comparisons will be made for those significant effects, assuming
homoscedasticity or not. Exploratory analysis by group (placebo
vs. colchicine) will be performed for secondary endpoints, such as
scatter plots, bar charts, histograms and boxplots. Variables related
to medication requirement or number of events will be analysed both
dichotomously by time and group (McNemar test) and continuously
(mixed model ANOVA or Brunner—Langer non-parametric model).
Ordinal categorical variables such as the NYHA class or the symptom
scales will be studied using the non-parametric Brunner—Langer
model, and continuous variables, using mixed ANOVA models. In
cases with different time trends observed between groups (placebo
vs. colchicine), hierarchical linear models (aka linear mixed-effects
models or multilevel models) will be fitted to adjust for relevant
covariates. In order to analyse adverse events and time-to-event
variables, survival analysis will be performed, including Kaplan—Meier
plots and proportional hazards Cox models adjusting for covariates.
In the presence of competing risks (such as new hospitalization or
death), Cox regression models will be performed on the combined
event and competing risk models with cumulative incidence curves and
Fine—Gray regressions will be fitted. All data analysis will be performed
at the end of the study in a centralized manner, without intermediate
analyses before the end of data collection. The significance level used
will be 0.05 and the null hypothesis (HO) will be the non-existence of
differences (two-tailed tests) in all cases. R software will be used for
all analyses.

Ethical and administrative considerations

The COLICA trial complies with the Declaration of Helsinki and Good
Clinical Practice guidelines. The National Agency of Medications and
Health Care Products (AEMPS) (MUH/CLIN/EC) and the institutional
review board at each participating centre independently approved the
protocol (IMIB-CO-2020-01) (21 August 2020). Written informed
consent was obtained from all study participants before enrolment.
The COLICA trial is registered at EudraCT (2020—-000941-15), CTIS
(EU CT 2023-504 165-23) and ClinicalTrials.gov (NCT04705987).

Discussion

Heart failure is a complex disease in which decongestion and
modulation of neurohormonal compensatory mechanisms have
been the main therapeutic strategy. However, inflammation is
present in HF with increased circulating levels of pro-inflammatory
cytokines and decreased anti-inflammatory cytokines.'® This
pro-inflammatory state causes ventricular dysfunction and myocar-
dial adverse remodelling, as well as vascular and peripheral organ
dysfunction, which accelerates disease progression and promotes
greater instability.”? Indeed, inflammatory parameters (CRP,
tumour necrosis factor [TNF]-a, IL-6, IL-1f and ST2, among
others) are elevated in patients with chronic HF, and they are
highly up-regulated during the acute phases?®. These augmented
levels are associated with worse prognosis and higher risk of
death and hospitalization."?® Furthermore, the prognostic value
of all these interleukins is independent of LVEF. Therefore, there
is a large knowledge linking inflammation with accelerated disease
progression. For this reason, studies aimed at reducing this inflam-
matory state in patients with HF have been conducted, but they
failed to demonstrate a significant clinical benefit. These may be
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explained by using certain cytokines as therapeutic targets, which
do not actively participate in the disease (e.g. TNF-a),>* or by
not selecting the proper population, for example, stable chronic
HF patients, where the role of inflammation may be less relevant

compared with other pathophysiological processes.®'?

Role of the interleukin-1 axis

The IL-1 axis includes a family of ILs with different receptors.
IL-1p is an upstream mediator, and its production follows imme-
diately inflammasome activation. IL-1f has proven a causal role
in the progression of atherosclerosis and ventricular dysfunction
in experimental models.2’ IL-1§ is also markedly elevated in AHF
patients, identifying those with a worse prognosis.” There is much
experimental evidence indicating that IL-1p administration impairs
both myocardial contractility and relaxation, and induces reversible
non-ischaemic cardiomyopathy.?' Interestingly, injecting mice with
plasma obtained from patients with AHF produces impairments in
systolic function, which can be prevented by pre-treatment with
an anti-IL-1 antibody.22 |IL-6 acts downstream of the IL-1 axis; it is
the primary stimulus for the liver production of CRP and mediates
the transition from acute to chronic inflammation. IL-6 elevation
is associated with impaired myocardial function and remodelling
and has deleterious effects on other organs, including impaired
natriuresis and renal function, and resistance to diuretics.® Infu-
sion of IL-6 causes diastolic dysfunction that can be reversed with
the IL-6 receptor antagonist tocilizumab, as well as cardiomyocyte
hypertrophy and fibrosis.2> CRP does not have an active role, but
as an acute-phase reactant protein identifies overactivation of the
IL-1/IL-6 axis and has been consistently associated with a worse
prognosis. Therefore, several trials have used this marker of inflam-
mation to identify patients with an inflammatory status, even con-
sidering the lack of specificity of this acute-phase reactant. Overall,
the IL-1 axis is a relevant inflammatory pathway in HF, with a role
in disease progression based on experimental studies, and it is
over-activated in patients, identifying a worse prognosis.

Role of interleukin-1-based
anti-inflammatory therapies

Blockade of the IL-1 axis may be achieved by specific ther-
apies, either blocking directly IL-1p (canakinumab) or IL-6
(Ziltivekimab), the IL-1 receptor (anakinra) or the IL-6 receptor
(tocilizumab), or by non-specific therapies (colchicine). First,
anakinra was shown to improve cardiac function in a small study
of patients with rheumatoid arthritis.?? In two small RCTs,
patients with HF and preserved LVEF (Diastolic Heart Failure
Anakinra Response Trial [D-HART Pilot], n=12; and D-HART?2,
n=231) anakinra increased peak oxygen consumption (VO,) at
2 weeks, but no improvement was obtained after 12 weeks com-
pared with placebo.”?* RED-HART (Recently Decompensated
Heart Failure Anakinra Response Trial) enrolled HF patients
with LVEF <50% and CRP >2mg/dl within 14days of hos-
pital discharge. Patients receiving 12weeks of anakinra had
significantly lower CRP levels and improved peak VO, and exhib-
ited a trend toward lower rates of death or HF hospitalization

after 24 weeks.® In another small RCT (n=30) that recruited
patients within 24 of admission with AHF (LVEF <40%), anakinra
was associated with a greater reduction of CRP at 14 days, with-
out differences in the length of hospital stay.”® No clinical trial
has specifically evaluated the effects of IL-6 blockade in HF. In
patients with rheumatoid arthritis, tocilizumab was associated
with improvements in cardiac function and remodelling param-
eters measured by cardiac magnetic resonance imaging.?’> The
most encouraging results have been achieved with canakinumab,
a monoclonal antibody directed to block IL-1p. The CANTOS
(Canakinumab Anti-Inflammatory Thrombosis Outcomes Study)
trial found that in participants who responded to canakinumab (as
evidenced by a reduction in CRP to <2 mg/L), IL-1p blockade was
associated with a significant 38% reduction in HF hospitalizations
and a 32% reduction in the composite of HF hospitalizations
and all-cause death, compared with placebo.”” This benefit was
observed in both patients with or without a history of HF. How-
ever, adoption of this strategy was limited by an unfavourable
cost—benefit balance and a higher rate of fatal infections.>"?

Rationale for the use of colchicine

Colchicine is an old, inexpensive and safe drug with good
anti-inflammatory activity.'”> Among the multiple anti-inflammatory
mechanisms of action, the inhibition of the inflammasome, respon-
sible for the conversion of pro-IL-1 to IL-1p, is a main determinant
of the beneficial effects of colchicine in cardiovascular diseases.?!?
Other mechanisms include the inhibition of neutrophil migration
by blocking tubulin polymerization and microtubule formation,
and the inhibition of IL-1 production in activated neutrophils, and
the reduction of other inflammatory chemokines such as IL-6 and
IL-18.7 In cardiovascular disease, colchicine is indicated for the
treatment of acute pericarditis to prevent recurrences.'>? It has
also shown efficacy in other cardiovascular conditions mediated
by inflammation, such as post-pericardiotomy syndrome and atrial
fibrillation after cardiac surgery or pulmonary vein isolation.'
Recently, low-dose colchicine has proved effective in chronic coro-
nary artery disease, mainly because of a reduced risk of stroke
and coronary revascularization, with a similar incidence of adverse
events as placebo.'?’ Among patients with a recent myocardial
infarction, colchicine at a dose of 0.5 mg daily led to a significantly
lower risk of ischaemic cardiovascular events than placebo.'
This has recently led to the U.S. Food and Drug Administration
approval of colchicine as the first anti-inflammatory drug for
patients who have established atherosclerotic cardiovascular dis-
ease or are at risk of developing it, which raises interest in studying
colchicine for other cardiovascular conditions where inflammation
is relevant such as HF Indeed, colchicine reduces myocardial
stiffness and cardiac hypertrophy in pre-clinical models of HF.'23°
There is only one previous RCT studying colchicine in chronic
HF where treatment with colchicine for 6 months, although
effective in reducing inflammatory biomarkers, was not effective
in reducing clinical endpoints or improving functional status for
patients with stable HF and reduced LVEF® In a retrospective
study evaluating the role of colchicine in treating acute gout flares
in patients with AHF, colchicine use was associated with a lower
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Rationale and design of the COLICA trial

rate of all-cause and cardiovascular mortality during the index
hospitalization, without significant differences in 30-day readmis-
sion rates.’’ Therefore, considering that colchicine has shown a
benefit in several cardiovascular disorders where the inflammatory
IL-1 axis is over-activated, it is plausible to expect a benefit in
patients with HF, and a dedicated RCT is needed to define its role
in this syndrome.

Rationale for the selected population,
short-duration treatment and endpoints

There are several reasons to hypothesize that colchicine may prove
effective in patients with AHF. First, related cytokines are signifi-
cantly more elevated in the acute setting, at admission, and identify
a higher risk of adverse clinical events at follow-up.® Second, AHF
patients are prone to suffer new worsening HF episodes and have a
higher risk of death, which persists during the early post-discharge
period. Based on these premises, starting an anti-inflammatory
therapy as early as possible (within 24h of diagnosis) may be
effective by blunting the over-activated inflammatory status. A
short-duration treatment (8 weeks) with an anti-inflammatory drug
can be beneficial in order to deal with the vulnerable period after
the AHF episode (~1-2 months) and avoid the potential adverse
side effects associated with a longer administration.

We decided to enrol patients with the whole spectrum of LVEF,
considering that inflammation is present and predictive of com-
plications irrespective of LVEF. Contrary to most previous RCTs,
we did not include among selection criteria a specific threshold of
CRP levels. We recognized that the identification of an inflamma-
tory status may be relevant in chronic patients with low grades of
inflammation. However, in patients suffering AHF, the presence of
inflammation may be taken for granted, and CRP levels are not a fair
indicator in the acute phase (0—24 h) given that serum levels tend
to increase significantly 6—8h after the stimulus but peak occurs
around 48h.32 Therefore, we opted for a pragmatic approach
where the clinical diagnosis of AHF takes priority by intending to
start the anti-inflammatory therapy within the first 24 h.

The primary endpoint is the decrease in NT-proBNP concentra-
tions as a well-established marker that may be used as a surrogate
of severity and clinical outcomes. We used a similar design to the
PIONEER-HF trial, where the use of sacubitril/valsartan showed
a reduction in NT-proBNP levels at 8 weeks, as well as a reduc-
tion in secondary clinical endpoints reflecting worsening HFE. We
also included, as secondary endpoints, HF-related clinical events
to assess disease stability with different definitions, as well as
non-cardiovascular events (including drug-related adverse events)
and the response of other relevant biomarkers of cardiac stress
and inflammation.

Limitations

A surrogate primary efficacy endpoint, NT-proBNP, was chosen
because of financial constraints precluding a larger sample size.
The study is not powered to assess secondary clinical endpoints,
however the sample size was calculated to be sufficient to pro-
vide relevant information about the role of an anti-inflammatory

therapy, colchicine, initiated early at diagnosis of AHF. Indeed,
this is the larger study with an anti-inflammatory therapy in AHF,
and, to our knowledge, there is only one ongoing trial testing
colchicine in HF, albeit just HF with preserved LVEF and with an
open-label design.?* Another potential limitation is that the optimal
duration of treatment with colchicine in AHF is unknown and the
8-week follow-up planned could be too short. Finally, it was not
considered a personalized approach to identify patients who may
get the greater benefit of an anti-inflammatory treatment,>* but
post-hoc analyses may be of additional value to explore this point.

Conclusion

The COLICA trial will be the first randomized double-blind
placebo-controlled clinical trial testing colchicine for AHF. There
is an unmet need for therapies in the acute phase of HF that may
increase clinical stability and improve patient outcomes. Blocking
the early acute inflammatory response with colchicine could be
beneficial and become a new therapeutic option for HE
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Hospital Clinico Universitario Virgen de la Arrixaca:
Domingo Pascual-Figal, Maria Teresa Pérez-Martinez, Andrés
Ramén Martinez, Alejandro Riquelme-Pérez, Iris Paula Garrido
Bravo, Alberto Nieto Lépez, Francisco José Pastor Pérez, Noelia
Fernandez Villa; Alvaro Herndndez-Vicente; Rocio Muiiiz-Anquela;
Carmen Sanchez-Pérez.

Hospital Clinico Universitario de Valencia: Julio Nufez,
Sandra Villar, Anna Mollar.
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Hospital Clinico Universitario Santiago de Compostela:
Jose Ramoén Gonzélez-Juanatey, Jose Seijas.

Hospital Universitario Fundaciéon Jiménez Diaz: Borja
Ibafiez, Mikel Taibo-Urquia, Sandra Goémez Talavera, Maria
Lopez Alvarez, Alba Maria Vega Viyuela, Pablo Gil Pérez, Jorge
Balaguer-German, Marifa José Diez Medrado.

Hospital Universitario 12 de
Gonzilez-Martin, Laura Moran Fernandez, Juan Carlos Lépez-Azor

octubre: Javier

Garcia, Javier de Juan Baguda, M Dolores Garcia-Cosio Carmena,
Juan F Delgado Jiménez.

Hospital Universitario Ramoén y Cajal: Pau LlLacer, Luis
Manzano, Raul Ruiz, Genoveva Lépez.

Hospital Universitario Germans Trias i Pujol: Antoni
Bayés-Genis, Meritxell Soler, Cinta Llibre.

Hospital Santa Creu i Sant Pau: Sonia Mirabet, Marta De
Antonio, Carlos Moliner-Abds, Antonia Pomares, Isabel Zegri,
Clara Simén.

Fondazione Toscana Gabriele Monasterio: Alberto Aimo,
Michele Emdin.

Hospital General Universitario Gregorio Marafion:
Manuel Martinez-Selles, lago Sousa, Eduardo Zatarain.

Hospital Universitario Reina Sofia: Manuel Anguita.

Hospital Clinico Universitario de Salamanca: Pedro Luis
Sanchez.

References

1. Adamo L, Rocha-Resende C, Prabhu SD, Mann DL. Reappraising the role of
inflammation in heart failure. Nat Rev Cardiol 2020;17:269—-285. https://doi.org
/10.1038/s41569-019-0315-x

2. Murphy SP, Kakkar R, McCarthy CP, Januzzi JL. Inflammation in heart failure. | Am
Coll Cardiol 2020;75:1324—1340. https://doi.org/10.1016/j.jacc.2020.01.014

3. Mann DL, McMurray JJV, Packer M, Swedberg K, Borer S, Colucci WS,
et al. Targeted anticytokine therapy in patients with chronic heart failure.
Circulation 2004;109:1594—1602. https://doi.org/10.1161/01.CIR.0000124490
.27666.B2

4. Chung ES, Packer M, Lo KH, Fasanmade AA, Willerson |T. Randomized,
double-blind, placebo-controlled, pilot trial of infliximab, a chimeric mono-
clonal antibody to tumor necrosis factor-a, in patients with moderate-to-severe
heart failure. Circulation 2003;107:3133-3140. https://doi.org/10.1161/01.CIR
.0000077913.60364.D2

5. Mir6 O, Takagi K, Gayat E, Llorens P, Martin-Sanchez FJ, Jacob |, et al. CORT-AHF
study: Effect on outcomes of systemic corticosteroid therapy during early
management acute heart failure. JACC Heart Fail 2019;7:834—845. https://doi.org
/10.1016/j.jchf.2019.04.022

6. Garofalo M, Corso R, Tomasoni D, Adamo M, Lombardi CM, Inciardi RM,
et al. Inflammation in acute heart failure. Front Cardiovasc Med 2023;10:1235178.
https://doi.org/10.3389/fcvm.2023.1235178

7. Pascual-Figal DA, Bayes-Genis A, Asensio-Lopez MC, Hernandez-Vicente A,
Garrido-Bravo |, Pastor-Perez F, et al. The interleukin-1 axis and risk of
death in patients with acutely decompensated heart failure. | Am Coll Cardiol
2019;73:1016—1025. https://doi.org/10.1016/j.jacc.2018.11.054

8. Van Tassell BW, Canada ], Carbone S, Trankle C, Buckley L, Erdle CO,
et al. Interleukin-1 blockade in recently decompensated systolic heart failure:
Results from REDHART (Recently Decompensated Heart Failure Anakinra
Response Trial). Circ Heart Fail 2017;10:e004373. https://doi.org/10.1161
/CIRCHEARTFAILURE.117.004373

9. Van Tassell BW, Arena R, Biondi-Zoccai G, McNair Canada |, Oddi C, Abouzaki
NA, et al. Effects of interleukin-1 blockade with anakinra on aerobic exercise
capacity in patients with heart failure and preserved ejection fraction (from the
D-HART pilot study). Am | Cardiol 2014;113:321-327. https://doi.org/10.1016/j
.amjcard.2013.08.047

10. Van Tassell BW, Abouzaki NA, Erdle CO, Carbone S, Trankle CR, Melchior
RD, et al. Interleukin-1 blockade in acute decompensated heart failure: A ran-
domized, double-blinded, placebo-controlled pilot study. J Cardiovasc Pharmacol
2016;67:544—551. https://doi.org/10.1097/F)C.0000000000000378

-

20.

21.

22.

23.

24.

25.

26.

28.

29.

30.

31.

1.

Everett BM, Cornel |H, Lainscak M, Anker SD, Abbate A, Thuren T, et al.
Anti-inflammatory therapy with canakinumab for the prevention of hospitaliza-
tion for heart failure. Circulation 2019;139:1289—-1299. https://doi.org/10.1161
/CIRCULATIONAHA.118.038010

. Deftereos SG, Beerkens F), Shah B, Giannopoulos G, Vrachatis DA, Gio-

taki SG, et al. Colchicine in cardiovascular disease: In-depth review. Circulation
2022;145:61-78. https://doi.org/10.1161/CIRCULATIONAHA.121.056171

. Imazio M, Nidorf M. Colchicine and the heart. Eur Heart | 2021;42:2745-2760.

https://doi.org/10.1093/eurheartj/ehab221

. Nidorf SM, Fiolet ATL, Mosterd A, Eikelboom JW, Schut A, Opstal TS|,

et al; LoDoCo2 Trial Investigators. Colchicine in patients with chronic coro-
nary disease. N Engl | Med 2020;383:1838-1847. https://doi.org/10.1056
/NEJM0a2021372

. Tardif JC, Kouz S, Waters DD, Bertrand OF, Diaz R, Maggioni AP, et al. Efficacy

and safety of low-dose colchicine after myocardial infarction. N Engl | Med
2019;381:2497-2505. https://doi.org/10.1056/NEJMoa1912388

. Deftereos S, Giannopoulos G, Panagopoulou V, Bouras G, Raisakis K, Kossy-

vakis C, et al. Anti-inflammatory treatment with colchicine in stable chronic
heart failure: A prospective, randomized study. JACC Heart Fail 2014;2:131-137.
https://doi.org/10.1016/j.jchf.2013.11.006

. Velazquez EJ, Morrow DA, DeVore AD, Duffy Cl, Ambrosy AP, McCague K, et al;

PIONEER-HF Investigators. Angiotensin-neprilysin inhibition in acute decompen-
sated heart failure. N Engl | Med 2019;380:539-548. https://doi.org/10.1056
/NEJM0oa1812851

. Briasoulis A, Androulakis E, Christophides T, Tousoulis D. The role of inflam-

mation and cell death in the pathogenesis, progression and treatment of heart
failure. Heart Fail Rev 2016;21:169—176. https://doi.org/10.1007/s10741-016
-9533-z

. Schiattarella GG, Sequeira V, Ameri P. Distinctive patterns of inflammation across

the heart failure syndrome. Heart Fail Rev 2021;26:1333—1344. https://doi.org/10
.1007/s10741-020-09949-5

Abbate A, Toldo S, Marchetti C, Kron ], van Tassell BW, Dinarello CA.
Interleukin-1 and the inflammasome as therapeutic targets in cardiovascular dis-
ease. Circ Res 2020;126:1260—1280. https://doi.org/10.1161/CIRCRESAHA.120
.315937

Van Tassell BW, Toldo S, Mezzaroma E, Abbate A. Targeting interleukin-1
in heart disease. Circulation 2013;128:1910-1923. https://doi.org/10.1161
/CIRCULATIONAHA.113.003199

Ikonomidis |, Lekakis JP, Nikolaou M, Paraskevaidis |, Andreadou |, Kaplanoglou T,
et al. Inhibition of interleukin-1 by anakinra improves vascular and left ventricular
function in patients with rheumatoid arthritis. Circulation 2008;117:2662—-2669.
https://doi.org/10.1161/CIRCULATIONAHA.107.731877

Zhao L, Cheng G, Jin R, Afzal MR, Samanta A, Xuan YT, et al. Deletion of
interleukin-6 attenuates pressure overload-induced left ventricular hypertro-
phy and dysfunction. Circ Res 2016;118:1918—-1929. https://doi.org/10.1161
/CIRCRESAHA.116.308688

van Tassell BW, Trankle CR, Canada JM, Carbone S, Buckley L, Kadariya D, et al.
IL-1 blockade in patients with heart failure with preserved ejection fraction. Circ
Heart Fail 2018;11:€005036. https://doi.org/10.1161/CIRCHEARTFAILURE.118
.005036

Kobayashi Y, Kobayashi H, Giles JT, Hirano M, Nakajima Y, Takei M. Association
of tocilizumab treatment with changes in measures of regional left ventricular
function in rheumatoid arthritis, as assessed by cardiac magnetic resonance imag-
ing. Int | Rheum Dis 2016;19:1169—-1174. https://doi.org/10.1111/1756-185X
12632

Toldo S, Mezzaroma E, Buckley LF, Potere N, di Nisio M, Biondi-Zoccai G, et al.
Targeting the NLRP3 inflammasome in cardiovascular diseases. Pharmacol Ther
2022;236:108053. https://doi.org/10.1016/j.pharmthera.2021.108053

. Andreis A, Imazio M, de Ferrari GM. Colchicine for the treatment of cardiovas-

cular diseases: Old drug, new targets. | Cardiovasc Med 2020;22:1-8. https://doi
.org/10.2459/JCM.0000000000001079

Imazio M, Brucato A, Brucato A, Cemin R, Ferrua S, Maggiolini S, et al; ICAP
Investigators. A randomized trial of colchicine for acute pericarditis. N Engl | Med
2013;369:1522—1528. https://doi.org/10.1056/NEJMoa1208536

Aimo A, Pascual Figal DA, Bayes-Genis A, Emdin M, Georgiopoulos G. Effect
of low-dose colchicine in acute and chronic coronary syndromes: A systematic
review and meta-analysis. Eur | Clin Invest 2021;51:e13464. https://doi.org/10
1111/eci. 13464

Shen S, Duan J, Hu J, Qi Y, Kang L, Wang K, et al. Colchicine alleviates inflam-
mation and improves diastolic dysfunction in heart failure rats with preserved
ejection fraction. Eur | Pharmacol 2022;929:175126. https://doi.org/10.1016/j
.ejphar.2022.175126

Roth ME, Chinn ME, Dunn SP, Bilchick KC, Mazimba S. Association of colchicine
use for acute gout with clinical outcomes in acute decompensated heart failure.
Clin Cardiol 2022;45:733-741.

© 2024 The Author(s). European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.

8518017 SUOWILLIOD BAFe8ID) 8|l |dde au Aq pausenob aJe sajolfe YO ‘8sn Jo s8Nl 1oy AkeiqiT 8UlUO A1 UO (U0 pUo-pue-SWLBH LD A8 | AReiq Ul juO//:SdNU) SUORIPUOD Pue SWiB | 8y} 88S *[7202/20/82] Uo ArigiTauliuo A8|im ‘e1felieueIya00 Aq 00EE U B/Z00T 0T/10p/wod A8 1M Arelq1jeul|uo//Sdny woiy pepeo|umoq ‘0 ‘780681


https://doi.org/10.1038/s41569-019-0315-x
https://doi.org/10.1038/s41569-019-0315-x
https://doi.org/10.1038/s41569-019-0315-x
https://doi.org/10.1016/j.jacc.2020.01.014
https://doi.org/10.1016/j.jacc.2020.01.014
https://doi.org/10.1161/01.CIR.0000124490.27666.B2
https://doi.org/10.1161/01.CIR.0000124490.27666.B2
https://doi.org/10.1161/01.CIR.0000124490.27666.B2
https://doi.org/10.1161/01.CIR.0000077913.60364.D2
https://doi.org/10.1161/01.CIR.0000077913.60364.D2
https://doi.org/10.1161/01.CIR.0000077913.60364.D2
https://doi.org/10.1016/j.jchf.2019.04.022
https://doi.org/10.1016/j.jchf.2019.04.022
https://doi.org/10.1016/j.jchf.2019.04.022
https://doi.org/10.3389/fcvm.2023.1235178
https://doi.org/10.3389/fcvm.2023.1235178
https://doi.org/10.1016/j.jacc.2018.11.054
https://doi.org/10.1016/j.jacc.2018.11.054
https://doi.org/10.1161/CIRCHEARTFAILURE.117.004373
https://doi.org/10.1161/CIRCHEARTFAILURE.117.004373
https://doi.org/10.1161/CIRCHEARTFAILURE.117.004373
https://doi.org/10.1016/j.amjcard.2013.08.047
https://doi.org/10.1016/j.amjcard.2013.08.047
https://doi.org/10.1016/j.amjcard.2013.08.047
https://doi.org/10.1097/FJC.0000000000000378
https://doi.org/10.1097/FJC.0000000000000378
https://doi.org/10.1161/CIRCULATIONAHA.118.038010
https://doi.org/10.1161/CIRCULATIONAHA.118.038010
https://doi.org/10.1161/CIRCULATIONAHA.118.038010
https://doi.org/10.1161/CIRCULATIONAHA.121.056171
https://doi.org/10.1161/CIRCULATIONAHA.121.056171
https://doi.org/10.1093/eurheartj/ehab221
https://doi.org/10.1093/eurheartj/ehab221
https://doi.org/10.1056/NEJMoa2021372
https://doi.org/10.1056/NEJMoa2021372
https://doi.org/10.1056/NEJMoa2021372
https://doi.org/10.1056/NEJMoa1912388
https://doi.org/10.1056/NEJMoa1912388
https://doi.org/10.1016/j.jchf.2013.11.006
https://doi.org/10.1016/j.jchf.2013.11.006
https://doi.org/10.1056/NEJMoa1812851
https://doi.org/10.1056/NEJMoa1812851
https://doi.org/10.1056/NEJMoa1812851
https://doi.org/10.1007/s10741-016-9533-z
https://doi.org/10.1007/s10741-016-9533-z
https://doi.org/10.1007/s10741-016-9533-z
https://doi.org/10.1007/s10741-020-09949-5
https://doi.org/10.1007/s10741-020-09949-5
https://doi.org/10.1007/s10741-020-09949-5
https://doi.org/10.1161/CIRCRESAHA.120.315937
https://doi.org/10.1161/CIRCRESAHA.120.315937
https://doi.org/10.1161/CIRCRESAHA.120.315937
https://doi.org/10.1161/CIRCULATIONAHA.113.003199
https://doi.org/10.1161/CIRCULATIONAHA.113.003199
https://doi.org/10.1161/CIRCULATIONAHA.113.003199
https://doi.org/10.1161/CIRCULATIONAHA.107.731877
https://doi.org/10.1161/CIRCULATIONAHA.107.731877
https://doi.org/10.1161/CIRCRESAHA.116.308688
https://doi.org/10.1161/CIRCRESAHA.116.308688
https://doi.org/10.1161/CIRCRESAHA.116.308688
https://doi.org/10.1161/CIRCHEARTFAILURE.118.005036
https://doi.org/10.1161/CIRCHEARTFAILURE.118.005036
https://doi.org/10.1161/CIRCHEARTFAILURE.118.005036
https://doi.org/10.1111/1756-185X.12632
https://doi.org/10.1111/1756-185X.12632
https://doi.org/10.1111/1756-185X.12632
https://doi.org/10.1016/j.pharmthera.2021.108053
https://doi.org/10.1016/j.pharmthera.2021.108053
https://doi.org/10.2459/JCM.0000000000001079
https://doi.org/10.2459/JCM.0000000000001079
https://doi.org/10.2459/JCM.0000000000001079
https://doi.org/10.1056/NEJMoa1208536
https://doi.org/10.1056/NEJMoa1208536
https://doi.org/10.1111/eci.13464
https://doi.org/10.1111/eci.13464
https://doi.org/10.1111/eci.13464
https://doi.org/10.1016/j.ejphar.2022.175126
https://doi.org/10.1016/j.ejphar.2022.175126
https://doi.org/10.1016/j.ejphar.2022.175126

Rationale and design of the COLICA trial

32. Pepys MB, Hirschfield GM. C-reactive protein: A critical update. | Clin Investig
2003;111:1805—-1812. https://doi.org/10.1172/JCI118921

33. Shchendrygina A, Rachina S, Cherkasova N, Suvorov A, Komarova |, Mukhina N,
et al. Colchicine in patients with heart failure and preserved left ventricular
ejection fraction: Rationale and design of a prospective, randomised, open-label,

34.

crossover clinical trial. Open Heart 2023;10:e002360. https://doi.org/10.1136
/openhrt-2023-002360

Pascual-Figal D, Fuster ]J, Bayes-Genis A. Personalizing anti-inflammatory therapy
in heart failure: A new way. Eur | Heart Fail 2023;25:1933—-1935. https://doi.org
/10.1002/ejhf.3052

© 2024 The Author(s). European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.

95UB917 SUOWIWOD BAII1D 3[qedt|dde au Aq peusenob ale sajoiLe YO ‘8sh Jo Sajni Joj Akeigi]auluo A3]1A UO (SUONIPUOD-pUe-SWLB)/L0D A8 |IM Akelq iUl uo//sdny) SUONIpUOD pue sle | au) 89S *[720z/20/82] Uo Aeiqi7auluo (I elfelpuelyooD Ad 00EE 14 B/Z00T 0T/I0p/wod e im Akelqiput|uo//sdny wolj pspeojumod ‘0 ‘v¥806.8T


https://doi.org/10.1172/JCI18921
https://doi.org/10.1172/JCI18921
https://doi.org/10.1136/openhrt-2023-002360
https://doi.org/10.1136/openhrt-2023-002360
https://doi.org/10.1136/openhrt-2023-002360
https://doi.org/10.1002/ejhf.3052
https://doi.org/10.1002/ejhf.3052
https://doi.org/10.1002/ejhf.3052

	Colchicine in acute heart failure: Rationale and design of a randomized double-blind placebo-controlled trial (COLICA)
	Introduction
	Methods
	Study design
	Study population
	Randomization and study drug
	Study endpoints
	Follow-up and study procedures
	Statistical plan
	Ethical and administrative considerations
	Discussion
	Role of the interleukin-1 axis
	Role of interleukin-1-based anti-inflammatory therapies
	Rationale for the use of colchicine
	Rationale for the selected population, short-duration treatment and endpoints
	Limitations
	Conclusion
	Acknowledgements
	Funding
	Appendix
	COLICA Investigators
	References

