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Abstract
Introduction

Colchicine is a lipid-soluble alkaloid sourced from a plant called Colchicum

autumnale(Picture 1.), called the “autumn crocus”.[1] Its use was first mentioned in papyrus

placed back in ancient Egypt in 1550 BC. Its characteristics then included alleviation of pain

and swelling. Today, colchicine is administered to patients with various diseases,

rheumatological like gout, but also Familial Mediterranean Fever. In recent years the alkaloid

has been found effective in treatment of atherosclerotic cardiovascular diseases, like acute

coronary syndromes, SARS-CoV-2 infections and more. Unequivocally physical exercise
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plays a role in diseases treated with colchicine and are complementary actions that patients

can undertake for better disease control.

Aim of the study

The study aims to summarize the applications and possible future uses of colchicine in

various diseases with special focus on athletes, as well as to outline the role of physical

exercise in those illnesses.

Material and methods

We conducted a review of scientific publications published in the years 1974-2024 in English

in the PubMed and Google Scholar databases. We used keywords such as "colchicine",

“physical exercise” and "cardiovascular disease”.

Conclusions

Colchicine is an ancient drug that is still used in clinical practice with an ongoing search for

its new applications. Colchicine treatment is very well established in gout and Familial

Mediterranean Fever. The drug is recommended in acute coronary syndromes by the ESC

guidelines, furthermore its potential use in other cardiovascular diseases is backed by many

scientific studies, including patients who are athletes. Despite a narrow therapeutic window

and many interactions with other drugs colchicine is considered a safe and accessible

medication. Physical exercise is recommended for many diseases treated with colchicine and

plays a vital role in symptom control.

Key words: Colchicine, Gout, Rheumatological disease, Cardiovascular diseases, Acute

Coronary Syndrome, Covid-19, Physical exercise, Athletes

Mechanism of action

Colchicine exerts a broad anti-inflammatory effect. Its mechanism is multi-faceted. The most

recognized one is the ability of colchicine to bind to tubulins, thus blocking the incorporation

into microtubules, an essential component of cytoskeleton. This mechanism makes colchicine

a classical antimitotic drug acting to block mitotic cell division in metaphase. In higher
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concentrations colchicine causes microtubule depolymerisation resulting in severe toxicity in

normal tissues limiting its use in cancer therapies.[2]

Colchicine interferes with the migration of neutrophils to sites of inflammation by disrupting

microtubule-dependent processes involved in cell motility and chemotaxis. This inhibition of

neutrophil migration helps reduce the inflammatory response associated with conditions like

gout, where neutrophil infiltration contributes to tissue damage and pain.[3] Colchicine has

been shown to modulate the production and release of inflammatory cytokines such as

interleukin-1β (IL-1β) and tumor necrosis factor-alpha (TNF-α). By interfering with

microtubule-dependent signaling pathways, colchicine can attenuate the activation of

inflammatory pathways and reduce the secretion of pro-inflammatory mediators. [3,17] In

gout, colchicine can also inhibit the formation and deposition of monosodium urate crystals in

joints. Colchicine interferes with the intracellular transport processes involved in crystal

formation and deposition, thereby reducing the inflammatory response triggered by these

crystals.[4]

Picture 1. Colchicum autumnale - Autumn crocus. [36]

Metabolism and side effects

Colchicine undergoes metabolism primarily in the liver, but also through the kidneys (10-20%)

and gut excretion. These metabolism reactions are catalyzed by CYP3A4, P-glycoprotein and

CYP2C19 which makes colchicine vulnerable to drug interactions such as those listed in

Table 1. Concurrent use of statins and colchicine may increase the risk of myopathy.[5]
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Renal impairment significantly increases the risk of colchicine toxicity, as evidenced by

various studies. Patients with low estimated glomerular filtration rate (eGFR) have notably

higher colchicine exposure, with a more than 5-fold increase observed in patients on

hemodialysis compared to those with normal kidney function. According to available data

decreased renal elimination may start around eGFR of 60 mL/min and at eGFR below

30mL/min colchicine concentrations increase significantly and may pose a high risk of

toxicity. [6,7]

Colchicine use is associated with various side effects and potential toxicity, particularly at

higher doses. The most common side effects are gastrointestinal symptoms such as nausea,

vomiting, diarrhea, and abdominal pain. These symptoms are often dose-dependent and may

necessitate dose adjustments or discontinuation of treatment.[5] In LoDoCo-2 trial 10.5% of

patients with chronic coronary disease ended therapy with 0.5mg colchicine due to perceived

side effects. [11] According to a metaanalysis conducted by Papageorgiou et al. 12.5% of

patients discontinued therapy because of side effects. [38]

Table 1. Drug interactions with colchicine according to Slobodnick A. [16]

Strong CYP3A4 inhibitors Moderate CYP3A4 inhibitors P-glycoprotein inhibitors

Clarithromycin Cimetidine Amiodarone

Diltiazem Ciprofloxacin Verapamil

Itraconazole,Ketoconazole Cyclosporine Carvedilol

Ritonavir Erythromycin Itraconazole

Telithromycin Fluconazole Ranolazine

In addition to gastrointestinal effects, colchicine can cause hematological abnormalities,

including leukopenia, thrombocytopenia, and aplastic anemia, albeit rare. Neurotoxicity,

manifesting as peripheral neuropathy and myopathy, has been reported, especially with

prolonged use or in patients with renal impairment. [8]
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Colchicine in cardiovascular diseases

Colchicine has been found to have a positive effect on patients with various cardiovascular

diseases such as pericarditis, atherosclerosis, atrial fibrillations and finally - coronary heart

disease. [9] In 2023 ESC Guidelines for the management of acute coronary syndromes low-

dose colchicine (0.5mg a day) may be considered if, under optimal therapy, coronary events

reoccur. In a COLCOT study which involved 4745 patients with recent ACS colchicine in low

doses was corresponding to lower CV deaths, MI, strokes, resuscitated heart arrests or urgent

revascularization compared to placebo. [10] The incidents of cardiovascular incidents was

also assessed in patients with chronic coronary disease in a randomised, controlled, double

blind LoDoCo-2 trial with over 5 thousand patients. The risk of cardiovascular events was

significantly lower in patients who received 0.5mg of colchicine daily in comparison to

placebo, although the prevalence of death from noncardiovascular causes was higher than

placebo group (incidence, 0.7 vs. 0.5 events per 100 person-years; hazard ratio, 1.51; 95% CI,

0.99 to 2.31). Colchicine did not reduce all-cause mortality in patients with chronic coronary

disease[11,37]

Colchicine is a first-line treatment used in pericarditis in conjunction with NSAIDS/ASA.

According to 2015 ESC guideline for the diagnosis and management of pericardial diseases,

the drug is administered orally according to weight: <70kg 0.5mg once a day and ≧70 kg

0.5mg twice a day. In double-blind randomized controlled trials (CORP, ICAP and CORP-2)

patients with both acute and recurrent pericarditis have less recurrence and alleviated

symptom persistence after 72 hours of treatment.[12]

Colchicine in rheumatological diseases

Colchicine is most recognisably used in gout exacerbation management alongside NSAIDs, or

glucocorticoids (oral, intraarticular, or intramuscular). According to the 2020 American

College of Rheumatology Guideline for the Management of Gout when a patient experiences

gout flare it is recommended to use 1.2mg of colchicine orally immediately, and 0.6mg after

1h. It is not advised to use high dose colchicine due to comparable efficacy, but aggravated

adverse effects.[13] Similarly according to EULAR due to better availability of the 0.5mg pill

in European countries it is advised to use 1.5mg of colchicine at the start of the flare and

0.5mg dose after 1h. Therapy can be continued until the symptoms (pain, swelling, tophi,

redness of affected joint) subside, up to 6mg of colchicine in total.[14]
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Colchicine drug can be also administered in acute gouty flares prophylaxis concurrently with

ULT (urate-lowering therapy).[15]

FMF (Familial Mediterranean Fever) is a genetically driven inflammatory disorder most

commonly presented by patients of Mediterranean origin. Symptoms include pain in the

abdomen, joints, chest and episodic fevers. A possible mechanism for colchicine use in this

disease is targeting increased responsiveness of the inflammasome and accelerated production

of IL-1.[16] The efficacy of colchicine in FMF patients was assessed in a double-blind,

placebo controlled randomised clinical trial and showed great symptom control, thus this drug

is a first line therapy in FMF. [17] Complications of FMF include amyloidosis, most

commonly affecting the kidneys, but also gastrointestinal tract, spleen, liver, lungs, and as a

result causing end-stage renal failure. [18] Colchicine has been shown to prevent the

progression of the aforementioned complications. The factors contributing to adequate control

of the complications of the disease are: continuous use rather than interrupted use (adjusted

OR 0.15, 95% CI 0.04–0.53), earlier initiation age of colchicine (adjusted OR 0.95, 95% CI

0.90–1.01) and adequate dosage of 1.2-1.8mg/day.[19]

Even after a kidney transplant patients need to continue the colchicine treatment. According

to Livneh, A. et al. development of amyloidosis in a transplanted kidney is inevitable when

the administered dose of colchicine is less than 1mg/day, but usually preventable with

1.5mg/day or more.[20] In a proportion of patients inadequate symptom control and resistance

to colchicine is observed. A study by Lidar, M. et al. assessed if, on top of oral colchicine use,

an intravenous weekly treatment could be helpful. The study revealed a 50% reduction in

attack frequency and severity in FMF patients after 3 months of weekly intravenous injections

of 1mg colchicine, as well as decrease in analgesic tablets use and erythrocyte sedimentation

rate (ESR).[21.22]

The safety of long term intravenous application of colchicine was assessed by Grossman et al.

in patients with insufficient symptom control on oral colchicine with maximum tolerated dose

of 2-3 mg/day. Monthly rates of abdominal and joint attacks decreased as well as their

duration and severity. Additionally, a relatively low number of patients experienced

gastrointestinal discomfort and myalgia, but no severe adverse effects have been observed.

[23]
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The role of physical activity in diseases treated with colchicine

A case report presented by Deligiannis et al. showed a 45-year-old experienced marathon

runner who developed myopericarditis during COVID-19 infection treated with colchicine

alone. After establishing the diagnosis based on clinical manifestation, ECG,

electrocardiography and MRI the patient was treated at home with 1 mg daily of colchicine. A

strict ban on exercise lasting 6 months was recommended. After 3 days of the colchicine

treatment all of the symptoms subsided. After one month any pathological finding in the ECG

and electrocardiography disappeared. After six months MRI and exercise testing did not

deviate from norm.[24] Interestingly, damage of the heart in athletes as a result of COVID-19,

if based solely on troponin levels, is oftentimes underestimated. [25]

In order to examine the extent of heart damage due to COVID-19 in student athletes a study

involving 54 patients ranging from asymptomatic to moderately-symptomatic was conducted.

In its findings 39.5% of athletes had pericardial late enhancements with associated pericardial

effusion. Although more than 1 in 3 student athletes showed signs of pericardial inflammation

there were no patients showing apparent radiological signs of active myocarditis. [26]

According to Starekova et al. who examined 145 student athletes with COVID-19 only two

patients (1.4%) presented with MRI findings consistent with ongoing myocarditis.[27] These

findings rise a question when is the appropriate time for athletes or highly active individuals

to return to intensive training regimes after COVID-19. An attempt to answer this question is

explored by Phelan et al. viewpoint which is endorsed by the American College of

Cardiology Sports and Exercise Cardiology Section. If a patient undergoes asymptomatic

COVID-19 infection they should refrain from physical activity for at least 2 weeks starting

from a time of positive antigen test. Resuming activities should be conducted in a slow,

controlled manner under health professional supervision. For mild to moderate symptoms it is

recommended for athletes to return to exercising 2 weeks after symptom resolution. If the

patient's condition requires hospitalization further testing, hsTn and cardiac imaging, should

be implemented. The experts viewpoint suggest following myocarditis return-to-play

guidelines if the athlete does present with abnormal testing. [28]

An interesting fact occurs in athletes regarding upper respiratory tract infections (URTI). The

“open window” theory states that high intensity, prolonged exercise creates a transiently

suppressed immune system, thus making a gateway for viruses to infect hosts. [29] Low to

moderate-intensity activities play a positive role in aforementioned infections, whereas high-
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intensity strenuous activities depress our immunity. [30] This could be explained by the

reduction of the inflammation and cortisol levels during low intensity training characterized

by VO2max <60% or VO2max <37–45% . [31, 32] Contrary, high intensity training

(VO2max>70%) can make the athlete more susceptible to infectious diseases due to a

suppressed immune system. When a viral infection occurs in athletes (including COVID-19)

it is recommended to continue a low intensity training or moderate intensity training (when

symptoms are mild) combined with proper nutrition. Sudden cessation of exercise during

URTI can further increase muscle catabolism and weaken the immune system. [30]

Physical exercise can be an additional action for patients suffering from rheumatic diseases

such as gout. Long lasting submaximal exercise can reduce or maintain the levels of uric acid.

In the acute phase of gout physiotherapy can maintain or increase range of motion and regain

muscle strength. Physical inactivity can worsen the symptoms of the disease which ultimately,

if left untreated, can cause a disability. [33] According to Schlesinger et al. physically active

patients had over 12 times less gout flares per year and 2.8 times decreased pain perception

after 4 weeks of standard treatment. [34] In rheumatoid arthritis home-based exercise

programs were assessed in various randomised controlled trials which suggested a reduced

pain and improved function of patients. To conclude, physical exercise plays a vital role in

diseases treated with colchicine and should be prescribed alongside pharmacotherapy. [35]

Colchicine in COVID-19

In the ongoing pursuit of effective treatments against SARS-CoV-2 infections, colchicine as

an anti-inflammatory drug that is well-tolerated and inexpensive, has been extensively studied

as a potential adjuvant medication for managing COVID-19 infections. Severe COVID-19

mostly presented as an ARDS (acute respiratory distress syndrome) and it has been linked to a

cytokine storm syndrome, which involves a hyperinflammation due to significant increase in

cytokine productions such as interleukin 1β (IL-1β), interleukin 6 (IL-6) and tumor necrosis-

(TNF- ).[39] Colchicine was seen as a promising medication because it acts on multiple

targets related to inflammation in COVID-19. [40] According to a meta-analysis by Hariyanto

et al. which involved 5778 patients, adding colchicine treatment may reduce both severity

and mortality of the disease.[41] Contrary, according to a meta-analysis by Rachma et al.

colchicine did not reduce mortality nor the need for mechanical ventilation or cardiovascular

events. [39] To summarise, colchicine as part of COVID-19 treatments presents inconclusive

information.
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Conclusions and discussion

Colchicine is a well studied drug that is effective in treatment of certain cardiovascular and

rheumatological diseases. More studies are needed to assess if the drug is applicable in the

context of athletes and highly active individuals. Colchicine was studied in the context of

COVID-19 disease, but the results are inconclusive, further research is needed. Physical

exercise can be helpful in treatment of upper respiratory tract infections. Side effects and

withdrawal from treatment with colchicine should be discussed with a patient.
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