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Abstract

Background: The global burden of cardiovascular and
cerebrovascular events is increasing. Addition of Colchicine
can be beneficial and more effective in reducing adverse
events in STEMI patients. Therefore, we planned this study to
get evidence for Colchicine in STEMI patients to improve their

outcome and avert adverse outcomes.

Objective: To compare the effectiveness of colchicine in
addition to conventional treatment after primary episode of

acute ST-elevation Myocardial Infarction (STEMI).

Study design: Randomized controlled trial.

Study place and duration: Department of Medicine, KEMU and

Mayo Hospital, Lahore for 3 months.

Material and methods: In this trial, 92 patients (46 patients in
each group) were included with primary STEMI and randomly
divided in two groups. Baseline investigations were done.
Group A: Standard treatment plus placebo were given. Group
B: Along with standard treatment plus tablet Colchicine 0.5 mg
once daily were given. Follow up at the end 01 month and then
at 03 months to see Major Adverse Cardiovascular Events
(MACE) and adverse events were noted. Data were entered

into SPSS-26.

Results: In patients taking standard treatment, the mean age
was 54.67 + 13.41 years. In patients given Colchicine with
standard treatment, the mean age was 48.83 + 14.42 years.
Within 1 month, cardiovascular deaths were noted as 9
(19.6%) vs. 2 (4.3%) cases and within 3 months,
cardiovascular deaths were noted as 10 (21.7%) vs. 3 (6.5%).
Hospitalization was noted as 13 (28.3%) vs. 3 (6.5%) within 1
months while 15 (32.6%) vs. 4 (8.7%) cases within 3 months.
Ischemic stroke was 8 (17.4%) vs. 2 (4.3%) within 1 months
while 12 (26.1%) vs. 2 (4.3%) within 3 months and difference
was significant. Diarrhea was reported as 3 (6.5%) vs. 4 (8.7%)

within 1 month while 8 (17.4%) vs. 5 (10.9%) within 3 months.

Conclusion: Thus addition of Colchicine in standard treatment
for primary STEMI is more effective in reducing MACE, while
having no significant adverse effects were noted.

Keywords: Colchicine; Major adverse cardiovascular events;
ST-segment elevation myocardial infarction; cardiovascular
deaths; Ischemic stroke

Introduction

In the year 2015, the global burden of cardiovascular disease CVD
was predicted to be 422 million instances, with roughly 7 million
cases of acute myocardial infarction AMI and around 18 million
deaths attributable to CVD [1]. Although the global burden of
Coronary Artery Disease (CAD) and its associated morbidity and
mortality is decreasing, it is increasing in certain developing countries
[2]. According to the inter heart study, which evaluated CAD risk
factors in 52 countries, the average age of persons suffering from
acute myocardial infarction in South Asia is ten years younger than in
Europe, China, and Hong Kong [3]. As a result, there is a rise in
morbidity and death, as well as an economic strain on Pakistan's poor
health infrastructure.

One of the fundamental causes of CAD is atherosclerosis, and
inflammation plays a key role in all stages of the disease, from
initiation through progression and finally post-Acute Myocardial
Infarction (AMI) consequences [4]. Due to its significant anti-
inflammatory characteristics, colchicine has lately emerged as a
unique therapeutic option for cardiovascular disease [5,6]. Colchicine
is an inexpensive anti-inflammatory medicine that works by
decreasing microtubule polymerization and perhaps by affecting
cellular adhesion molecules, inflammatory chemokines, and the
nucleotide-binding oligomerization domain-like receptor protein 3
inflammasome, also known as NLRP3 [7].

The NLRP3 protein complex is an intracellular protein that triggers
a powerful inflammatory response in response to threat signals.
NLRP3 dependent inflammation promotes negative left ventricular
remodeling and recurrent thromboembolic atherosclerotic episodes
after an AMI. NLRP3 or its downstream effectors (interleukin-1 and
interleukin-18) inhibitors, both selective and nonselective, may
prevent unfavourable left ventricular remodeling and recurrent
atherosclerotic events [8-11].

The increased global prevalence of CAD and its associated
morbidity and mortality constitutes the rationale for conducting this
trial. The quest for an effective drug to decrease morbidity and
mortality associated with CAD, which is both cheaper and more
effective than current treatments available, in the subcontinent
population, is the foundation stone of this study.

Objective: To compare the effectiveness of colchicine in addition
to conventional treatment after primary episode of Acute ST-Elevation
Myocardial Infarction (STEMI).

Materials and Methods

Study design: Randomized controlled trial.
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Setting: Department of Medicine, KEMU and Mayo Hospital,
Lahore.

Duration of study: 3 months after approval of synopsis.

Sample size: The sample size of 92 patients (46 patients in each
group) is estimated by using a 95% confidence level, 10% absolute
precision with the percentage of colchicine group as 5.5% and placebo
group as 7.1% [12].

Sampling technique: Non-probability, consecutive sampling.

Sample selection
Inclusion criteria

» Either gender

* Age between 18 to 85 years

¢ Primary ST elevation myocardial infarction STEMI
* Myocardial infarction

Exclusion criteria

* Pregnancy or lactation on history

» Diagnose case of cardiomyopathy due to any cause

* Previous contraindications for Colchicine such as hypersensitivity,
diarrhea

* Previous usage of chemotherapy or immunosuppressant usage

e Current evidence or previous history of ischemic or hemorrhagic
stroke

* Presence of atrial fibrillation

* Inflammatory bowel disease, non-cutaneous cancer within previous
3 years, neuromuscular disease, or raised creatine kinase level
greater than three-fold from the normal line.

* Renal disease with a serum creatinine level greater than two-fold
from the upper limit of normal.

* Hepatic disease with a ALT greater than two-fold from the upper
limit of normal.

Data collection procedure: After obtaining approval from ethical
committee of hospital, patients fulfilling inclusion and exclusion
criteria were enrolled after taking an informed written consent. After
admission in emergency, patients were divided into two groups i.e. A
and B by computer generated randomization sequence, and each group
will contain 46 patients. Details of drug along with side effects were
explained to patient. Then investigations including complete blood
count, liver function test, renal function test, serum electrolytes, lipid
profile, troponin levels, CPK levels, LDH, prothrombin time, and
activated partial thromboplastin time were sent.

Group A: Standard treatment plus placebo were given including
Tab Aspirin 75 mg 1 x OD, Tab Clopidogrel 75 mg 1 x OD, Tab
Atorvastatin 40 mg 1 x HS, ACE Inhibitors and Beta blockers were
given to both groups as per requirement according to blood pressure
and heart rate up to their safe maximum limits i.e. Bisoprolol 10 mg,
metoprolol 200 mg, Lisinopril 20 mg, Valsartan 160 mg, amlodipine
10 mg and hydrochlorothiazide 25 mg.

Group B: Along with standard treatment plus Tablet Colchicine 0.5
mg once daily were given. During the study period, nonsteroidal anti-
inflammatory drugs except Aspirin, immune modulators and other
study drugs were prohibited throughout the study period. Follow up at

the end 01 month and then at 03 months to see Major Adverse
Cardiovascular Events (MACE) were done telephonically/telemetry or
in person. Patients were followed for efficacy and safety of study drug
according to operational definitions. Any patient showing adverse/
severe adverse reactions including diarrhea, flatulence and abdominal
discomfort, skin rashes were excluded from study after stopping the
intervention. The primary efficacy end point is the incidence of
MACE observed from the start of the study drug administration to one
day following discontinuation or completion of study drug. Major
adverse cardiovascular events were defined as three point composite
MACE i.e. (Emergency hospitalizations due to spontancous MI,
ischemic stroke, and cardiovascular death), proven by history,
examination, labs and wusing questionnaire during 03 months
surveillance post STEMI. Effectiveness was assessed as decrease in
composite MACE during 03 months treatment with colchicine. The
primary safety event is the incidence of drug reaction i.e. severe
allergic reaction or SJS, and clinically significant diarrhea.

Data analysis: Data were entered into SPSS-26. For comparison of
both groups, chi-square test and independent samples t-test were
applied. P-value < 0.05 was kept as significant.

Results

In this trial, we enrolled 92 patients and divided them in two equal
groups (46 cases in each group). In patients taking standard treatment,
the mean age was 54.67 + 13.41 years. In patient given Colchicine
with standard treatment, the mean age was 48.83 + 14.42 years. In
standard group, there were 22 (47.8%) males and 24 (52.2%) females.
In Colchicine+standard group, there were 26 (56.5%) males and 20
(43.5%) females. In standard group, 21 (45.7%) were hypertensive
while in Colchicinetstandard group, 26 (56.5%) were hypertensive. In
standard group, 21 (45.7%) were diabetic while in Colchicine
+standard group, 25 (54.3%) were diabetic. In standard group, 13
(28.3%) were smoker while in Colchicine+standard group, 15 (32.6%)
were smoker. In standard group, 18 (39.1%) had family history of IHD
while in Colchicine+standard group, 12 (26.1%) had family history of
IHD. In standard group, 16 (34.8%) patients had stage 1 CKD and 30
(65.2%) patients ad stage 2 CKD. In Colchicine+standard group, 14
(30.4%) patients had stage 1 CKD and 32 (69.6%) patients ad stage 2
CKD. In standard group, mean BMI of patient was 31.50 + 3.97
kg/m2. In Colchicine+standard group, mean BMI of patient was 31.11
+ 4.08 kg/m2. In standard group, mean hemoglobin level of patient
was 10.88 + 0.59 g/dl. In Colchicine+standard group, mean
hemoglobin level of patient was 10.71 + 0.54 g/dl. In standard group,
mean TLC was 8015.83 + 1522.23. In Colchicinetstandard group,
mean TLC was 8516.70 + 1486.73. In standard group, mean bilirubin
level was 3.41 + 1.30. In Colchicinetstandard group, mean bilirubin
level was 3.38 + 1.23. In standard group, mean LDL level was 230.20
+ 37.26 mg/dl. In Colchicinet+standard group, mean LDL level was
221.28 + 41.22 mg/dl. In standard group, mean uric acid was 6.25 +
0.60 mg/dl. In Colchicinetstandard group, mean uric acid level was
6.18 £ 0.70 mg/dl. In standard group, mean ALT was 399.83 + 213.37
mg/dl. In Colchicine+standard group, mean ALT level was 453.67 +
203.71 mg/dl. In standard group, mean troponin I was 2065.07 +
598.66 IU. In Colchicinetstandard group, mean troponin I was
2181.83 £ 525.78 TU Table 1.
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Group
Standard treatment plus placebo Standard treatment plus Colchicine
N 46 46
Age (years) 54.67 £ 13.41 48.83 + 14.42
Gender
Male 22 (47.8%) 26 (56.5%)
Female 24 (52.2%) 20 (43.5%)
Hypertension 21 (45.7%) 26 (56.5%)
Diabetes mellitus 21 (45.7%) 25 (54.3%)
Smoker 13 (28.3%) 15 (32.6%)

Family history of IHD 18 (39.1%)

12 (26.1%)

Stage of CKD

1 16 (34.8%) 14 (30.4%)
2 30 (65.2%) 32 (69.6%)
BMI 31.50 £ 3.97 31.11£4.08
Hemoglobin level 10.88 + 0.59 10.71 £ 0.54

Total leukocyte count 8015.83 + 1522.23

8516.70 + 1486.73

Bilirubin 3.41+1.30 3.38+1.23
LDL 230.20 £ 37.26 221.28 £41.22
Uric acid 6.25 + 0.60 6.18 £ 0.70
ALT 399.83 +213.37 453.67 £ 203.71

Troponin | level 2065.07 + 598.66

2181.83 £ 525.78

Table 1: Demographics and laboratory finding of patients at presentation.

In standard treatment group, cardiovascular deaths were noted as 9
(19.6%) within 15t month while just 2 (4.3%) cases in Colchicine
+standard treatment group and difference was statistically significant
(P<0.05). In standard treatment group, cardiovascular deaths were
noted as 10 (21.7%) within 3 months while just 3 (6.5%) cases in
Colchicine+standard treatment group and difference was statistically
significant (P<0.05). In standard treatment group, hospitalization was
noted as 13 (28.3%) within 15 month while just 3 (6.5%) cases in
Colchicine+standard treatment group and difference was statistically
significant (P<0.05). In standard treatment group, hospitalization was
noted as 15 (32.6%) within 3 months while just 4 (8.7%) cases in
Colchicine+standard treatment group and difference was statistically

significant (P<0.05). In standard treatment group, ischemic stroke was
noted as 8 (17.4%) within 1% month while just 2 (4.3%) cases in
Colchicinetstandard treatment group and difference was statistically
significant (P<0.05). In standard treatment group, ischemic stroke was
noted as 12 (26.1%) within 3 months while just 2 (4.3%) cases in
Colchicinetstandard treatment group and difference was statistically
significant (P<0.05). In standard treatment group, diarrhea was
reported as 3 (6.5%) within 15 month while 4 (8.7%) cases in
Colchicinetstandard treatment group and difference was insignificant
(P>0.05). In standard treatment group, ischemic stroke was noted as 8
(17.4%) within 3 months while just 5 (10.9%) cases in Colchicine
+standard treatment group and difference was insignificant (P>0.05)
Table 2.

Group p-value
Standard treatment plus placebo Standard treatment plus Colchicine
N 46 46
CV death at 1 month 9 (19.6%) 2 (4.3%) 0.024
CV death at 3 months 10 (21.7%) 3 (6.5%) 0.036
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Hospitalization at 1 month 13 (28.3%) 3 (6.5%) 0.006
Hospitalization at 3 months 15 (32.6%) 4 (8.7%) 0.005
Ischemic CVA at 1 month 8 (17.4%) 2 (4.3%) 0.044
Ischemic CVA at 3 months 12 (26.1%) 2 (4.3%) 0.004
Diarrhea at 1 month 3 (6.5%) 4 (8.7%) 0.694
Diarrhea at 3 months 8 (17.4%) 5(10.9%) 0.369
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Table 2: Comparison of outcome in both groups.

Discussion

The involvement of inflammation in the clinical symptoms and
consequences of ACS is essential [13]. Cardiovascular disease,
particularly ACS, continues to be one of the leading causes of
morbidity and mortality on an annual basis. Colchicine, an anti-
inflammatory medicine, is introduced to be effective in the
pathophysiology, prognosis, and death rate of these individuals, based
on the inflammatory pathway of atherosclerosis [14].

In our trial, we observed that cardiovascular deaths were noted as 9
(19.6%) vs. 2 (4.3%) cases within 1 month while 10 (21.7%) vs. 3
(6.5%) within 3 months. Hospitalization was noted as 13 (28.3%) vs. 3
(6.5%) after 1 months while 15 (32.6%) vs. 4 (8.7%) cases after 3
months. Ischemic stroke was 8 (17.4%) vs. 2 (4.3%) after 1 months
while 12 (26.1%) vs. 2 (4.3%) after 3 months and difference was
significant.

Tong et al., conducted a trial on 795 patients with mean age of 59.8
+ 10.3 years; 21% female. Over the 12-month follow-up, there were
24 events with colchicine versus 38 events with placebo. Death rate
was higher (8 versus 1; P=0.017) and, especially, non-cardiovascular
death with colchicine (5 versus 0; P=0.024). The rates of reported
adverse effects were insignificant (colchicine=23.0% versus
placebo=24.3%), and they were mainly gastrointestinal symptoms
(colchicine=23.0% versus placebo=20.8%).

Patients with stable coronary disease who received colchicine at a
dose of 0.5 mg once day had fewer Major Adverse Cardiovascular
Events (MACE) than those who received placebo in the Low-Dose
Colchicine (LDC) trial [15]. The Colchicine Cardiovascular Outcomes
Trial (COLCOT), which included patients with acute myocardial
infarction and stable CAD, found that individuals who took colchicine
0.5 mg/day 12 had a significantly lower MACE than those who got
placebo (5.5 percent vs 7.1 percent HR: 0.77 CI 0.61-0.96). In patients
with chronic coronary syndrome, the Low Dose Colchicine Trial-2
(LoDoCo-2) revealed a 31% reduction in MACE [16]. These findings
support earlier research showing that short-term colchicine medication
lowers inflammatory cytokine levels in ACS patients and reduces
infarct size in STEMI patients treated with primary PCI [17].

In our trial, diarrhea was reported as 3 (6.5%) vs. 4 (8.7%) after 1
month while 8 (17.4%) vs. 5 (10.9%) after 3 months. Tardif et al., also
found that the most common adverse events observed were related
gastrointestinal tract. Diarrthea was recorded in 9.7% of colchicine
patients and 8.9% of placebo patients, whereas nausea was reported in
1.8 percent and 1.0 percent, respectively. These disparities in infection
rates could be due to chance, or they could indicate different immune

responses. Infections have been reported in patients who attempted
suicide by ingesting an excessive amount of colchicine [18].

Conclusion

Thus, addition of Colchicine in standard treatment for primary
STEMI is more effective in reducing MACE, while having no
significant adverse effects were noted. In future, we will implement
addition of Colchicine in standard treatment of patients presenting
with primary STEMI. But further trials show also is done to confirm
this evidence with larger sample size and at different centers.
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