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Abstract

Background and Acute heart failure (AHF) promotes inflammatory activation, which is associated with worse outcomes. Colchicine has pro-
Aims ven effective in other cardiovascular conditions characterized by inflammatory activation, but has never been evaluated in
the setting of AHF.

Methods This multicenter, randomized, double-blind, and placebo-controlled trial included patients with AHF, requiring >40 mg of
intravenous furosemide, regardless of their left ventricular ejection fraction (LVEF) and inpatient or outpatient setting.
Patients were randomized within the first 24 h of presentation to receive either colchicine or placebo, with loading dose
of 2 mg, followed by 0.5 mg every 12 h for 8 weeks.

Results A total of 278 patients [median age 75 years, LVEF 40%, baseline N-terminal pro-B-type natriuretic peptide (NT-proBNP)
4262 pg/mL] were randomized to colchicine (n = 141) or placebo (n = 137). The primary endpoint, the time-averaged re-
duction in NT-proBNP levels at 8 weeks, did not differ between the colchicine group [—62.2%, 95% confidence interval (Cl)
—68.9% to —54.2%)] and the placebo group (—62.1%, 95% Cl| —68.6% to —54.3%) (ratio of change 1.0). The reduction in
inflammatory markers was significantly greater with colchicine: ratio of change 0.60 (P <.001) for C-reactive protein and
0.72 (P =.019) for interleukin-6. No differences were found in new worsening heart failure episodes (14.9% with colchicine
vs. 16.8% with placebo, P = .698); however, the need for intravenous furosemide during follow-up was lower with colchicine
(P=.043). Diarrhea was slightly more common with colchicine, but it did not result in differences in medication withdrawal
(8.5% vs. 8.8%).

Conclusions Colchicine was safe and effective in reducing inflammation in patients with AHF; however, colchicine and placebo exhibited
comparable effects on reducing NT-proBNP and preventing new worsening heart failure events.

* Corresponding author. Tel: +34 868 888163, Email: dpascual@um.es

T See Supplementary data online, Appendix.
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Structured Graphical Abstract

Key Question

Does colchicine reduce the inflammatory outburst associated to acute heart failure (AHF)?

Key Finding

Colchicine was safe and effective and reduced C-reactive protein and Interleukin-6 levels compared to placebo, while colchicine did not

affect NT-proBNP levels nor prevent new AHF episodes.

Take Home Message

Colchicine is safe and effective in reducing inflammation in patients with AHF, although these beneficial effects do not translate into an
improvement of clinical endpoints. These findings justify further studies adequately powered to assess clinical endpoints.
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In this randomized, double-blind, placebo-controlled trial enrolling 278 patients within 24 h of presentation with AHF, colchicine was safe and ef-
fective in reducing inflammation compared to placebo, but it had comparable effects on reducing NT-proBNP levels and preventing new WHF
events. AHF, acute heart failure; Cl, confidence interval; CRP, C-reactive protein; HR, hazard ratio; IL-6, interleukin-6; LVEF, left ventricular ejection
fraction; NT-proBNP, N-terminal pro-B-type natriuretic peptide; WHF, worsening heart failure.

Keywords

Introduction

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.>™ Furthermore, most anti-inflammatory
drugs, including cytokine inhibitors and steroids, have been studied in
chronic HF patients who exhibit low-grade inflammation.> By contrast,
numerous studies have demonstrated a greater activation of inflamma-
tory pathways in patients with acute HF (AHF), which is associated

with worse outcomes during follow-up and, in particular, during the early
period (so-called ‘vulnerable period’).®

Heart failure * Colchicine ¢ Inflammation ¢ Acute ¢ Randomized controlled trial

Currently, colchicine is the only anti-inflammatory drug approved in
cardiovascular diseases for preventing pericarditis recurrences and re-
ducing cardiovascular events in adults with established atherosclerotic
cardiovascular disease or are at risk of developing it.” However,
only one randomized controlled 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.’® Colchicine has a wide spec-
trum of anti-inflammatory effects and, in particular, it inhibits the acti-
vation of inflammasome and the expression of various cytokines
along the interleukin (IL)-1 axis, such as IL-1p, IL-6, and IL-18.""
Furthermore, elevated concentrations of related cytokines (IL-1f and
IL-6) and acute-phase proteins (such as C-reactive protein, CRP)
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have been consistently associated with adverse clinical events.?
Blocking the IL-1 receptor with anakinra has yielded conflicting results
in terms of functional capacity in patients with chronic HF,*~"> but dir-
ect inhibition of IL-1B with canakinumab has been found to prevent
HF-related events in patients with prior myocardial infarction.'®

The COlLchicina en Insuficiencia Cardiaca Aguda (COLICA) trial
aimed to explore whether early initiation of colchicine promotes
clinical stability by lowering natriuretic peptide levels, reducing inflam-
mation, and preventing new worsening episodes of HF in patients pre-
senting with AHF.

Methods

Trial design

The trial design details have been previously published."” The COLICA trial
was a multicenter, randomized, double-blind, placebo-controlled trial of pa-
tients within 24 h of presenting with AHF. The COLICA trial complied with
the Declaration of Helsinki and Good Clinical Practice Guidelines. The
Spanish National Agency of Medications and Health Care Products
(AEMPS) (MUH/CLIN/EC) and the institutional review board at each partici-
pating centre independently approved the protocol (IMIB-CO-2020-01).
Written informed consent was obtained from all study participants before en-
rolment. The COLICA trial is registered at EudraCT (2020-000941-15), CTIS
(EU CT 2023-504165-23), and ClinicalTrials.gov (NCT04705987).

Trial population

Patients aged 18 years or older presenting with a primary diagnosis of AHF
were eligible for the study if they had clinical evidence of congestion requiring
at least 40 mg of intravenous (i.v.) furosemide and elevated concentrations of
N-terminal pro-B-type natriuretic peptide (NT-proBNP) (>900 pg/mL).
Patients were enrolled, regardless of their left ventricular ejection fraction
(LVEF), HF type (new-onset or chronic), treatment setting (hospital or out-
patient clinic-day hospital), and inflammatory activation at baseline.

Trial procedures

Patients were randomized within the first 24 h of presentation to receive
either placebo or colchicine. Randomization was performed using a web-
based system and stratified by those variables that potentially could influ-
ence NT-proBNP response (age, gender, baseline NT-proBNP, new-onset
HF, LVEF, atrial fibrillation, and care setting). Both patients and investigators
were blinded to the treatment group (placebo or active drug). The study
drug was initiated within 24 h after presentation. Patients received a loading
dose of 2 mg (1.5 mg initially, followed by an additional 0.5 mgafter 1 h) and
a maintenance dose of 0.5 mg twice daily for 8 weeks. For patients with re-
duced weight (<70 kg), elderly (>75 years old), or with a decreased renal
function [estimated glomerular filtration rate (eGFR) <50 mL/min/
1.73 m?], a reduced dosing regimen was employed: starting with a reduced
initial dose of 1.5 mg (1 mg initially, followed by 0.5 mg after 1 h) and a daily
maintenance dose of 0.5 mg per day during 8 weeks. Follow-up visits were
conducted at 7 days, 4 weeks, and 8 weeks after randomization. The final
visit took place at 8 weeks. Blood samples were stored and collected in a
central biobank for measuring NT-proBNP concentrations and for other
post-hoc analyses. NT-proBNP, CRP, and IL-6 concentrations were mea-
sured centrally at the end of the study.

Trial endpoints

The primary efficacy endpoint was the time-averaged proportional change in
NT-proBNP concentration from baseline through Weeks 4 and 8. Secondary
biomarker outcomes included time-averaged proportional changes in CRP
and IL-6 as markers of inflammatory response. We also conducted analyses
of secondary clinical outcomes reflecting worsening HF (WHF) episodes de-
fined as worsening symptoms and signs of HF after the index episode and

requiring intensification of diuretics, including HF hospitalization, emergency
or outpatient visit requiring i.v. furosemide, and outpatient visit requiring in-
tensification in dose of oral diuretics. WHF episodes were centrally adjudi-
cated. Other exploratory endpoints included symptom assessment using
the New York Heart Association (NYHA) functional class, the visual analogue
scale (VAS), and the 7-point Likert scale. Gastrointestinal and hematologic dis-
orders, infections, and renal and hepatic functions were considered as safety
endpoints of special interest.

Statistical analysis

A sample size of 278 patients was planned to detect a 25% greater time-
averaged proportional reduction in NT-proBNP levels from baseline to
Week 8 in the colchicine group than the placebo group considering a variabil-
ity of 0.75 in both groups, with a statistical significance threshold of 0.05, a stat-
istical power of 80%, and an expected loss of 25%. All studied endpoints were
evaluated based on the intention-to-treat principle with the use of all available
data. Baseline characteristics were described using mean =+ standard devi-
ation and median [interquartile range (IQR)] for continuous variables (accord-
ing to normality) and frequency (percentage) for categorical variables.
Normality was assessed with graphical (Q—Q plots, histograms, and boxplots)
and analytical methods (Kolmogorov—Smirnov tests). Continuous variables
with an exponential scale were log-transformed to achieve normality.
NT-proBNP, CRP, and IL-6 levels were logarithmically transformed due to
the non-normal distribution of values, and changes in the transformed variable
are equivalent to the geometric mean. Changes from baseline in NT-proBNP
levels were 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 WHF events as covariates. A simi-
lar method was used to analyse the secondary biomarker outcomes.
Least-squares means were calculated to assess differences over time and be-
tween groups, and 95% confidence interval (Cl) for the ratio of change was
calculated using the delta method, which estimates the variance of a ratio
by applying a Taylor series expansion. Clinical events were studied with sur-
vival analyses: Kaplan—Meier plots with log-rank test and Cox proportional ha-
zards models were used. Student’s t-test, Mann—Whitney U test, X2 test, and
Wilcoxon rank-sum tests and were used to determine differences between
treatment groups, as appropriate. The significance level used was 0.05, and
the null hypothesis (HO) was the non-existence of differences (two-tailed
tests) in all cases. R v4.1.2 software was used for all analyses, with the em-
means library used to estimate marginal means from the models.

Results
Study population

A total of 279 patients were enrolled at 12 participating centers from
February 2021 to March 2024. One patient was randomized inappro-
priately and did not receive any doses of the trial drug. The efficacy ana-
lyses included 278 patients, of whom 141 were randomly assigned to
receive colchicine and 137 to receive placebo (Figure 7). The trial data-
base was locked on 17 May 2024. The baseline characteristics of the
patients are shown in Table 1. There were no clinical or demographic
differences between the colchicine and placebo groups. At randomiza-
tion, the median age was 75 years (IQR: 64-81), and 68% of the parti-
cipants were male. The median LVEF was 40%, with 57% having
reduced LVEF <40% and 31% having LVEF >50%. Almost half of pa-
tients had a prior history of HF (54%) or were in-hospital (57%).
Baseline NT-proBNP concentrations had a median of 4262 pg/mL
(IQR: 2349-7778), and were similar between groups: 4253 pg/mL
(IQR: 2490-8068) in the colchicine group and 4366 pg/mL (IQR:
2349-7517) in the placebo group.
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620 Patients were screened

341 Were not enrolled
- 298 Screen failure.

- 43 Were not enrolled owing to patient,
guardian, or investigador decision.

279 Were enrolled and underwent randomization

]

141 Were assigned to receive colchicine

.

39 Discontinued treatment prematurely

14 Had adverse event.

6 Discontinued owing to patient, guardian, or investigator.
5 Withdrew consent.

1 Died while receiving trial drug.

5 Did not adhere to trial drug.

8 Were lost to follow-up.

2 Withdrew consent after
premature discontinuation of
treatment.

1 Died after premature
discontinuation of treatment.

1 Was lost to follow-up, with no
data on vital status.

141 Were included in efficacy analisis
- 114 Had data for primary efficacy outcome
at baseline and at week 4 or 8 (or both).

139 Were included in safety analisis
- 2 Were excluded (did not receive trial drug).

J

138 Were assigned to placebo group
1 Was excluded from analyses owing to randomization error

|

34 Discontinued treatment prematurely

23 Had adverse event.

5 Discontinued owing to patient, guardian, or investigator.
2 Did not adhere to trial drug.

4 Were lost to follow-up.

1 Was lost to follow-up,
with no data on vital
status.

137 Were included in efficacy analisis
- 120 Had data for primary efficacy outcome
at baseline and at week 4 or 8 (or both).

135 Were included in safety analisis
- 2 Were excluded (did not receive trial drug).

Figure 1 Consort diagram of the COLICA trial: screening, randomization, and follow-up

Trial treatment

Patients received the trial drug at a median of 15 h (IQR: 4-20) after initial
administration of i.v. furosemide, with a median dose of 80 mg at random-
ization (IQR: 60—120). At least one dose of a trial drug was administered to
274 patients (139 with colchicine and 135 with placebo); these patients
were included in the safety analyses (i.e. analyses of adverse events).
Excluding discontinuation due to death, the trial drug was discontinued pre-
maturely in 38 patients (26.9%) in the colchicine group and in 34 patients
(24.8%) in the placebo group (see Supplementary data online, Table S7 in
the Supplementary data online, Appendix). No safety concerns were ob-
served. Diarrhea was slightly more prevalent in the colchicine group
(13.7% vs. 11.9%, P = .727), but it did not result in differences in permanent
medication withdrawal (8.5% vs. 8.8%) (see Supplementary data online,
Table S1). Other safety events were below 1%, with only one episode of
pneumonia reported in each group, which was not related with medication.

Primary efficacy outcome

The time-averaged reduction in NT-proBNP did not show a significant dif-
ference between the colchicine and placebo groups (Table 2, Figure 2).
NT-proBNP concentrations decreased significantly in both treatment
groups from Day 7: percent change of —54.4% (—62.2, —45.0) with

colchicine and —53.5% (—61.4, —44.0) with placebo. By Week 8, the per-
cent change with colchicine vs. placebo group was —62.2% (95% Cl: —68.9
to —54.2) vs. —62.1% (95% Cl: —68.6 to —54.3), respectively [ratio of
change 1.00 (95% CI: 0.803 to 1.234; 0 = 0.973]. No interaction was ob-
served in the subgroup analysis by age (P=.578), LVEF (P =.104), and
baseline concentrations of NT-proBNP (P =.205), CRP (P =.624), and
IL-6 (P =.936) above or below the median.

Secondary efficacy outcomes

Regarding secondary endpoints (Table 2), the time-averaged reduction in
infllmmatory markers was significantly greater in the colchicine group
from Day 7 through Week 8 (Figure 3). The mean change of CRP was
—48.5% with colchicine and —31.7% with placebo at 7 days (ratio of change
0.756; 95% Cl: 0.571 to 0.994; P = .044) and —70.8% with colchicine and
—51.1% with placebo at 8 weeks (ratio of change 0.602; 95% ClI: 0.449
to 0.795; P < .001). The mean change of IL-6 was —32.5% with colchicine
and 10.8% with placebo at 7 days (ratio of change of 0.756;95% CI: 0.577 to
0.990; P =.040) and —49.9% with colchicine and —30.4% with placebo at
8 weeks (ratio of change of 0.719; 95% ClI: 0.543 to 0.951; P=.019).
New WHF episodes (any i.v. diuretic intensification leading to hospitaliza-
tion or not) did not differ between groups: 14.9% in the colchicine group vs.
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Table 1 Characteristics of the study population

Variables Colchicine Placebo P
n=141 n=137
Ageyears7531[63618226] ............................. 7442[65418108] ............................... 755
Male sex 96 (68.1) 94 (68.6) 1.000
BMI, kg/m? 29.28 +5.84 29.01+4.83 678

Characteristics at randomization

SBP, mmHg

DBP, mmHg

HR, Ipm

Oxygen saturation, %

NYHA class
I
l-1v

LVEF, %

LVEF category
<40%

419%—-49%
>50%

Patient location
Out-patient clinic
Hospital

IV furosemide, mg
Time from first dose, hours

IV inotropics

IV vasodilators

Respiratory support

Symptoms scales
VAS scale

Likert scale

Laboratory at randomization

Creatinine, mg/dL
Urea, mg/dL
eGFR, mL/min/1.73 m?
eGFR category
30-60 mL/min/1.73 m?
>60 mL/min/1.73 m*
Sodium, mmol/L
Potassium, mmol/L
Uric acid, mg/dL
NT-proBNP, pg/mL
CRP, mg/L

126.31+£22.97
75.80 + 14.96
82.09 +21.46
95.79 +2.83

61 (43.6)
79 (56.4)
39.45 + 16.43

83 (58.9)
16 (11.3)
42 (29.8)

59 (41.8)
82 (582)

80 [60, 120]
14.75 [3.75, 20.00]
1(0.7)
5(3.6)

17 (12.1)

5.63+1.92
421+1.06

1.10 [0.88, 1.40]
63.54 +20.43
56.20 +28.90

66 (49.3)

68 (50.7)
140.49 + 3.58
400 [3.63, 4.30]
7.51+£220
4253 [2490, 8068]
8.20 [3.72, 19.25]

124.88 £22.50
7549 + 1547
81.71+£22.80
95.84 +2.40

55 (40.1)
82 (59.9)
40.02 £ 16,63

75 (54.7)
17 (12.4)
45 (32.8)

62 (44.9)
75 (55.1)

80 [60, 125]
16.00 [4.00, 20.55]
0 (0.0)

8 (5.8)

25 (182)

549177
418 +1.12

1.09 [0.90, 1.36]
65.15+23.70
57.76 + 2843

57 (432)
74 (56.1)
139.65 + 430
410 [3.70, 4.50]
7.69 +2.07
4366 [2349, 7517]
830 [3.80, 23.60]

599
865
887
865
648

73
733

690

.304
540
1.000
543
212

527
809

925
.555
662
.387

078
196
534
.285
859

Continued
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Table 1 Continued

Variables Colchicine Placebo P
n=141 n=137
Ci6pgml 11105522005 115058521921 91
Hs-TnT, pg/mL 34.50 [22.82, 49.65] 34.80 [23.40, 65.10] 2212
Cholesterol, mg/dL 142.68 + 39.07 148.23 + 42.06 .288
GGT, U/L 58.00 [29.75, 96.25] 56.50 [35.00, 114.50] 647
Haemoglobin, gr/dL 13.10 [11.85, 14.85] 13.95 [12.00, 15.30] 130

Medical history

Hypertension 96 (68.6) 106 (77.4) 130
Diabetes 52 (37.1) 48 (35.0) 810
Dyslipidaemia 73 (52.1) 82 (59.9) 241
Smoking 34 (243) 28 (20.4) .533
Alcoholism 13 (9.3) 12 (8.8) 1.000
Prior HF 81 (57.9) 69 (50.4) 258
AF or flutter 83 (58.9) 76 (55.5) 653
CAD 34 (243) 24 (17.5) 230
AMI 26 (18.6) 21 (15.3) 576
Pacemaker 18 (12.9) 18 (13.1) 1.000
ICD 12 (8.6) 11 (8.0) 1.000
Valve prosthesis 13(9.2) 15 (10.9) .780
TIA or stroke 16 (11.4) 22 (16.1) 345
PVD 9 (64) 10 (7.3) 961
COPD 20 (14.3) 27 (19.7) 297
Hypothyroidism 7 (5.0) 6 (4.4) 1.000
Cancer 19 (13.6) 23 (16.8) 755

Previous medication

ACEIs or ARBs 56 (39.7) 50 (36.5) 668
ARNI 24 (17.0) 19 (13.9) 575
Betablockers 78 (55.3) 72 (52.6) 732
MRA 44 (312) 38 (27.7) 615
SGLT2i 49 (35.0) 41(299) 440
Oral furosemide 69 (49.3) 71 (51.8) 762
Thiazides 29 (20.7) 25 (18.2) 714
Statins 78 (55.7) 74 (54.0) 870
Digoxin 8(5.7) 9 (6.6) 963

Mean + SD, median [IQR], and n (%) are represented as appropriated.

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; NYHA, New York Heart Association; VAS, visual analogue scale; LVEF, left ventricular
ejection fraction; TIA, transient ischemic attack; COPD, chronic obstructive pulmonary disease; CAD, coronary artery disease; AF, atrial fibrillation; AMI, acute myocardial infarction; ICD,
Implantable cardioverter—defibrillator; HF, heart failure; NT-proBNP, N-terminal pro-B type natriuretic peptide; Hs-TnT, High-sensitivity troponin T; CRP, C-reactive protein; GGT,
gamma-glutamy! transferase; 1V, intravenous; IL-6, Interleukin-6; ACEI, angiotensin-converting-enzyme inhibitor; ARB, angiotensin Il receptor blockers; MRA, mineralocorticoid
receptor antagonist; ARNI, angiotensin receptor-neprilysin inhibitors; SGLT?2i, sodium—glucose cotransporter 2 inhibitors; eGFR, estimated glomerular filtration rate (MDRD equation).
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Table 2 Secondary efficacy outcomes at 8 weeks

Outcome Colchicine Placebo Colchicine vs. placebo
n=141 n=137
: c||n|ca| outcomes_no(%)ormed|an[|QR] ............................................................................... o (95% c|) ................ 5
Index AHF episode
Length hospitalization, days® 7.0 [5.0, 8.0] 6.0 [5.0, 8.0] 987
Length IV furosemide, days® 3.00 [1.00, 4.00] 2.00 [1.00, 4.00] 722
Dose IV furosemide, mg® 160 [80, 320] 190 [100, 312] 404
Follow-up
Death 2(14) 0 (0.0) 4.88 (0.40 to 35.80) 1.000
WHF events
HF hospitalization 9 (6.4) 7 (5.1) 1.25 (0.47 to 3.36) 654
Out-patient i.v. furosemide 11 (7.8) 18 (13.1) 0.59 (0.28 to 1.27) 178
Dose, mg* 120 [100, 125] 170 [120, 247] 043
Length, days® 1.00 [1.00, 2.75] 3.00 [1.00, 7.00] 066
Oral diuretics intensification 4 (2.8) 3(22) 1.93 (0.35 to 10.57) 445
Any WHEF event 21 (14.9) 23 (16.8) 0.88 (0.49 to 1.61) 698
HF hospitalization or i.v. furosemide 17 (12.1) 21 (15.3) 0.78 (0.41 to 1.48) 451
No-HF-related hospitalization 9 (6.4) 10 (7.3) 0.87 (0.35 to 2.14) 762
Biomarker outcomes — % (95% CI) Ratio of change (95% CI) P
Change in CRP, mg/L -708 (=774 to —-62.2) =511 (=619 to —37.2) 0.60 (0.45 to 0.80) <.001
Change in IL-6, pg/mL —49.9 (-60.8 to —36.0)  —30.4 (—45.4 to —11.2) 0.72 (0.54 to 0.95) 019
Change in hs-TnT, pg/mL —21.1 (=335 to —6.4) —28.8 (—=39.7 to —15.9) 1.11 (0.91 to 1.34) 294
Change in creatinine, mg/dL 3.6 (—1.0to 8.5) 31(-1.3t0 7.8) 1.00 (0.95 to 1.06) 850
Symptoms scales — mean (SD) Difference (95% CI) P
Change in VAS scale 136 +0.36 128 +0.41 0.08 (—0.43 to 0.60) 749
Change in Likert scale 0.79+0.28 0.81+0.32 —0.02 (—0.31 to 0.28) 914
Change in NYHA scale —0.64+0.15 —0.61+0.14 —0.03 (—0.20 to 0.15) 759

Events are expressed as number (%), median [interquartile range], mean ((95% Cl), and mean =+ standard deviation (SD).
HF, heart failure; WHF, worsening heart failure; 1V, intravenous; NT-proBNP, N-terminal pro-B type natriuretic peptide; hs-TnT, High-sensitivity troponin T; CRP, C-reactive protein;

VAS, visual analogue scale; NYHA, New York Heart Association; IL-6, interleukin-6.
*Mann-Whitney U test was used.

16.8% in the placebo group (HR 0.88, 95% Cl 0.49 to 1.61). However, pa-
tients in the colchicine group had lower rates of i.v. furosemide intensifica-
tion, with reduced total dose and duration. No differences were observed
in terms of death (n = 2) or HF hospitalizations (6.4% vs. 5.1%).

Concomitant guideline-directed medical
therapy

Figure 4 illustrates the medication management of patients based on
LVEF phenotype (<40% or >40%). Guideline-directed medical therapy
(GDMT) was optimized early from the time of randomization. At ran-
domization, the rates of GDMT were 84% for angiotensin-converting
enzyme inhibitors/angiotensin receptor blockers (ACEi/ARB) or
angiotensin receptor—neprilysin inhibitor (ARNI), 77% for beta-blockers,
68% for mineralocorticoid receptor antagonist (MRA), 52% for sodium—
glucose cotransporter 2 inhibitors (SGLT?2i) in patients with LVEF <40%,

and 32% with quadruple GDMT. By 7 days, these rates improved to 85%,
89%, 75%, 70%, and 47%, respectively, indicating an optimized GDMT.
The rates of SGLT2i in patients with LVEF >40% were 50% at random-
ization and 60% at 7 days. The median daily dose of oral furosemide was
60 mg/day (IQR: 40, 80) at 7 days, decreasing to 40 mg/day (IQR: 20, 80)
at 8 weeks. No differences were observed between colchicine and pla-
cebo groups (see Supplementary material).

Discussion

The COLICA trial is the first randomized, placebo-controlled trial spe-
cifically designed to assess the benefit of targeting inflammatory re-
sponse with colchicine in patients with acutely decompensated HF.
While confirming the anti-inflammatory effects in AHF and the favor-
able safety profile, the trial did not find significant reductions in
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NT-proBNP levels or significant clinical benefits (Structured Graphical
Abstract).

This study covers an unmet need. Despite ample evidence linking in-
flammation to HF progression, specific therapies are lacking. Colchicine
has emerged as a relevant anti-inflammatory therapy in cardiovascular
disease. Besides its role in treating acute pericarditis, the use of low-
dose colchicine has proved effective in chronic coronary artery disease
and has led to be approved as the first anti-inflammatory drug for pa-
tients who have established atherosclerotic cardiovascular disease or
are at risk of developing it.®"® To date, there was only one randomized
clinical trial studying colchicine in HF patients. Deftereos et al. studied
279 patients with stable chronic HF and LVEF <40%, excluding patients
with a recent (3 months) hospitalization. In this trial, treatment with
colchicine for 6 months was effective in reducing inflammatory biomar-
kers (CRP and IL-6), but it was not effective in improving NYHA class or
reducing risk of death and/or HF hospitalization."®

The COLICA trial expands the knowledge about the role of colchicine
in HF to those patients with AHF across the spectrum of LVEF. The early
initiation of colchicine in this setting, at a median of 15 h after the first
administration of i.v. furosemide, demonstrated superiority over placebo
in controlling the inflammatory response, as evidenced by reductions in
CRP and IL-6 levels. This effect was observed early at 7 weeks and main-
tained throughout the study period of 8 weeks. It is well established that
inflammatory parameters, including CRP, tumor necrosis factor-a, IL-6,
IL-1B, and ST2, are notably upregulated during AHF episodes.* This
heightened inflammatory response is associated with worse prognosis,
increased risk of death, and higher rates of hospitalization."*® In this con-
text, the COLICA trial provides evidence supporting the effectiveness of
colchicine in mitigating this detrimental inflammatory response in HF.

The COLICA trial focused on changes in NT-proBNP concentrations as
its primary endpoint, given its widespread adoption as a surrogate marker
for HF status. We observed a substantial reduction in NT-proBNP levels
early on, with a mean reduction exceeding 50% at 7 days, consistent across
both the colchicine and placebo groups. This reduction is notably greater
than anticipated based on prior trials. For instance, in the PIONEER-HF'
trial [HF with reduced ejection fraction (HFrEF)] and the PARAGLIDE-

HF? trial [HF with mildly reduced (HFmrEF) and preserved ejection frac-
tion (HFpEF)], control groups (without ARNI nor SGLT2i) showed mean
reductions of —25.3% and —16.3% at 4/8 weeks, respectively. In contrast,
in the COLICA trial, the control group exhibited a reduction of 62% at
8 weeks, including both ARNI and SGLT2i as contemporary therapies.
This significant reduction can be attributed to the early adoption of
GDMT within the first 24 h of patient randomization, where rates of all pil-
lars of therapy increased significantly among HFrEF patients, including
SGLT2iamong HFpEF patients (Figure 4). The benefits of this optimized ap-
proach and close follow-up were also reflected in alow rate of adverse clin-
ical events, with only two deaths and 5.8% of patients experiencing HF
hospitalizations.

The COLICA trial also assessed the need for diuretics as a relevant
secondary endpoint and included an expanded definition of WHF
events in the follow-up, considered need for i.v. furosemide or an in-
crease in oral dose of diuretics. During the index AHF episode, no dif-
ferences were found between colchicine and placebo groups in terms
of total need or i.v. furosemide; however, during the follow-up, rates of
i.v. furosemide use and total dose required were lower in the colchicine
group. This finding is relevant given that these patients were managed
into specific post-discharge programs and ambulatory HF clinics of par-
ticipating sites. In this context, while speculative, it is plausible that the
anti-inflammatory effects of colchicine may contribute to a tendency
towards reduced congestion and need for i.v. diuretics after the index
episode.

In hindsight, one might question whether the COLICA trial should
have enrolled patients with elevated baseline inflammatory biomarkers.
Other therapies targeting IL-1, like anakinra and canakinumab, have de-
monstrated that baseline CRP levels and their response can influence
clinical outcomes. In HF patients recently discharged (<14 days) with
reduced ejection fraction (LVEF <50%) and CRP >2 mg/dL, those trea-
ted with anakinra for 12 weeks showed significantly reduced CRP le-
vels, improved functional capacity, and exhibited a trend towards
lower rates of death or HF hospitalization after 24 weeks."* In another
small trial (n=30) involving patients admitted within 24 h for AHF
(LVEF <40%), anakinra was associated with a greater reduction of
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Figure 3 Change in inflammatory markers: C-reactive protein (CRP) and interleukin-6 (IL6)

CRP at 14 days without differences in the length of hospital stay."> The
Canakinumab  Anti-inflammatory Thrombosis Outcomes  Study
(CANTOS) trial found that in participants who responded to canakinu-
mab (as evidenced by a reduction in CRP to <2 mg/dL), 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."®

Another critical consideration regarding anti-inflammatory therapies
is their safety profile. Indeed, treatment with anti-cytokine therapies is
often constrained by an unfavourable cost-benefit balance and a higher
rate of fatal infections.>'? In the COLICA trial, colchicine regimen in-
cluded a loading dose, followed by 0.5 mg twice a day. This higher
dose, compared with that used in coronary artery disease studies,
was intended to address the greater inflammation associated with
the acute episode of HF and the associated short period of vulnerability.
As anticipated, the rate of diarrhoea was slightly elevated in colchicine

than placebo group, but this did not result in a higher rate of permanent
discontinuations. Overall, high discontinuation rates in both colchicine
and placebo groups might be primarily attributed to the advanced age
of the study population (median 75 years), which exceeded that of
other studies. Besides diarrhoea, no other significant adverse effects
were reported, including infections, underscoring the acceptable safety
profile of colchicine in the short-term and long-term uses.

The main limitation of this trial is the sample size, which prevents de-
finitive conclusions regarding the benefit of colchicine in patients with
AHF. The trial was underpowered due to a greater than expected re-
duction in NT-proBNP levels in patients on placebo, likely influenced by
the high prescription rate of GDMT, which may have also blunted the
effects of colchicine. Additionally, the study medication was discontin-
ued in nearly a quarter of patients in both the colchicine and placebo
arms during the short 8-week follow-up period, potentially limiting
the ability to detect an effect of colchicine over placebo and differences
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in clinical events. Furthermore, the design aimed to include a broad
range of patients with AHF, which reflects clinical practice, but may
have limited the ability to identify specific subgroups that could benefit
from the treatment. Nonetheless, the randomized controlled trial de-
sign does demonstrate an early and sustained anti-inflammatory effect
of colchicine in this population, superior to placebo on contemporary
GDMT. The COLICA trial indicates that in an optimal setting with high
rates of GDMT initiated promptly after an AHF episode, colchicine
does not provide additional benefits in terms of NT-proBNP levels, a
surrogate biomarker of HF status, but it provides an additional anti-
inflammatory effect on both CRP and IL-6. These findings support
the need for further studies adequately powered to determine if the
observed anti-inflammatory effects translate into reductions in clinical
endpoints, particularly in achieving better congestion stability in both
short- and long-term contexts. This necessity is underscored by the fa-
vourable safety profile of colchicine observed in our study, as well as in
other clinical scenarios.

In conclusion, while colchicine demonstrates robust anti-inflammatory
effects by reducing CRP and IL-6 levels over 8 weeks in patients with
AHF, it does not achieve a substantial reduction in NT-proBNP levels com-
pared to placebo. Further well-designed studies with sufficient power are
needed to evaluate colchicine impact on clinical stability and patient out-
comes. These studies should take into account the favourable safety profile
observed in patients receiving contemporary guideline-directed therapy.
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