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Colchicine in Dermatology: Rediscovering an Old Drug with Novel Uses

Abstract

Colchicine is an anti-inflammatory agent which has been used for decades in the treatment of gout. The
drug has a number of dermatological indications like Psoriasis, Sweet’s syndrome, aphthosis, Behcet’s
disease, erythema nodosum, leukocytoclastic vasculitis and is consistently effective in neutrophilic
disorders. Thought it is an affordable with minimal side effects, It has remained underutilized. However,
it has novel uses and is being considered in COVID-19 due to its action on IL-1f and IL-6. This article
presents a concise and up-to-date review focusing on its mechanisms of action and indications.
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Introduction

Colchicine is an alkaloid obtained from the
plant Colchicum autumnale, also known
as meadow saffron or autumn crocus. The
use of Colchicum autumnale was first
described for joint pain and swelling in
Egyptian literature “Ebers Papyrus” in
1500 BC. Colchicum plants were brought
to America by Benjamin Franklin, who
suffered from gout himself. The medical
compound was first isolated in 1820 by
the French chemists PS Pelletier and JB
Caventou.

Pharmacokinetics

Colchicine has a good bioavailability
after oral administration and is absorbed
in the jejunum and ileum. It achieves
peak levels in 2 hours, has a half
life (t1/2) of 4.4 hours, is deacetylated in
liver and excreted in feces (metabolites/
active product) The lipophilic nature
of colchicine allows ready absorption
by multiple cell types and binding to
its primary target tubulin; which serves
as a drug reservoir. It is metabolized
via cytochrome P450 3A4 (CYP3A4).
The elimination is via biliary and fecal
excretion. The excretion is dependent on
multidrug resistance transporter molecule
ABCBI (P-glycoprotein [P-gp]).t!
Around 10-20% is eliminated through the
kidneys.
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Mechanisms of Action

The drug has multiple actions which are

detailed below¥ and depicted in the

Figure 1.

1- Action on microtubules
Colchicine is an anti-mitotic drug that
blocks mitotic cells in metaphase. It
consists of three hexameric rings termed
A, B, and C. Inhibition of polymerization
of microtubules in vifro occurs by
binding of the tropolone methyl ester;
which is structurally similar to ring C
of Colchicine. Since microtubules are
part of the cytoskeleton in almost every
eukaryotic cell, this action is the primary
effect of the drug and it acts more on
rapidly proliferating cells (e.g., bone
marrow, GI tract lining).

2- Action on neutrophils
It  preferentially  concentrates  in
neutrophils, possibly related to their low
expression of ABCB1 (ATP Binding
Cassette Subfamily B Member 1), a
drug transporter gene. Mutation of this
gene leads to colchicine resistance.
Through microtubule depolymerization,
colchicine inhibits cell proliferation,
chemotaxis, adhesion, mobilization,
signal transduction, gene expression,
and neutrophil secretion of granule
contents. It also  inhibits  the
deformability of neutrophils, which
affects the extravasation during
inflammation.
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Figure 1: An overview of mechanisms of action of Colchicine

Furthermore, Cronstein et al!” have shown that
colchicine may also alter the distribution of adhesion
molecules (E selectin) on the surface of both neutrophils
and endothelial cells, leading to a significant inhibition
of the interaction between white blood cells (WBC) and
endothelial cells interfering with their transmigration.
The clinical experience is that colchicine is ineffective
in relieving ongoing acute Familial Mediterranean
fever (FMF) attacks while being very efficient in
preventing the attacks when given chronically. This
is because colchicine exerts its prophylactic activity
through gene suppression of loci involved in neutrophil
migration or other inflammatory processes which
requires 12-24 h and a higher dose.[”
Conversely, in acute gout (local synovitis), the
immediate response to colchicine relies on its rapid effect
on neutrophil motility and in altering the distribution
of adhesion molecules on polymorphonuclear and
endothelial cell surfaces.[) This effect is achieved by
lower colchicine concentration and requires a shorter
time (30120 min).[”

3- Anti-inflammatory Action
Apart from its action on neutrophils, there are
other important actions of colchicine. At high
concentrations, colchicine suppresses phospholipase
A2 activation, lysosomal enzyme release, and
phagocytosis [Figure 1].¥ It modulates pyrin expression
which is one of the mechanisms by which it acts in in
FMFP! . Caspase 1, which is the enzymatic component of
the nucleotide-binding oligomerization domain (NOD)
like receptor family pyrin domain containing 3 (NLRP3)
inflammasome is inhibited by Colchicine. This is turn
inhibits the activation pro-interleukin (IL)-1p into
IL-1B, and thus consequently decreases the production
of cytokines involved in inflammation such as IL-6 and
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TNF-a. This effect of colchicine may not be its direct
effect on the inflammasome and may occur via genetic
sequences which are higher up.l'"” However it has been
found that a blood concentration of colchicine; which
is 10-100 times higher the serum concentration; is
required to achieve inflammasome inhibition.

The action of the drug in FMF has been further
researched and its effect seems to be via the Rat
sarcoma homolog gene family, member A (Rho A)
protein, a peptide which controls the action of GTPases
thereby affecting tubulin dynamics. Pyrin is a pattern
recognition receptor (PRR); which is dependent upon
modification of Rho A protein and GTPases. Colchicine
activates RhoA, which inhibits pyrin activity which is
turn inhibits the release of IL-1 & IL-1P thus reducing
the inflammatory process.

Action on macrophages

In macrophages, it activates the nutritional biosensor
AMP activated protein kinase, which transduces
multiple anti-inflammatory effects of colchicine. It also
blunts TNF-o--induced activation of macrophages and
reduces TNF-a receptors on the surface of macrophages
and endothelial cells.""]  Thus TNF-o-induced
activation of NF-kB and signal transduction of the
TNF-0-NF-kB pathway is inhibited by colchicine.
These effects are medicated by its destabilization of the
microtubule network.

Antifibrotic action

Its action in amyloidosis is via a direct suppression
of genes, like fibronectin, which inhibits the
assembly and deposition of fibers such as amyloid.
Also, colchicine has been found to inhibit
transforming growth factor (TGF)-B1 activity.
This can explain the beneficial effect of colchicine
in other conditions of fiber deposition such as
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in scleroderma and cirrhosis where no direct
relationship with the intensity or chronicity of an
underlying inflammation exists.
6- Immunosuppressive action

This is one of the less studied mechanisms. Colchicine
is believed to inhibit both cell-mediated immunity
and antibody secretion.l'” It has been shown to inhibit
expression of IL-2 receptor on activated T lymphocytes
and downregulate surface expression of intercellular

adhesion molecule-1 (ICAM-1) and E-selectin
on endothelial cells by blocking cell microtubule
assembly.[!3]

Dosage

While there is variation in the dosage of colchicine in
common conditions, 0.5-2 mg daily, in one, two or three
divided doses per day, is the routine dose. The total daily
dose should be <4 mg and in renal patients <2 mg. The
tablet strength available in India in 0.5 mg, whereas in
Western countries, the tablet available is of 0.6 mg.

Renal dysfunction

If the kidney function is deranged, the dose of

colchicine should be titrated according to the creatinine

clearance:

* Creatinine clearance 35-49 mL/min—0.5 mg daily

e Creatinine clearance 10-34 mL/min—0.5 mg every
2-3 days

* Creatinine clearance <10 mL/min—contraindicated.

Liver dysfunction

Colchicine should be administered cautiously in a patient
with liver dysfunction, keeping in mind possible drug
interactions (See later).

Non-dermatological Gout

A dose of 0.5 mg once or twice a day, up to a maximum
dose of 1 mg per day is employed for the prophylaxis of
gout. For the treatment of acute gouty flare; a dose of 1 mg
is given, followed by 0.5 mg one hour later.

Familial Mediterranean fever

* For adults who are not on any interacting drugs, a dose
of 1- 2 mg/day in 1-2 divided doses is given.

» If the patient is also taking any of the strong CYP3A4
inhibitors or the P-glycoprotein inhibitors or has
taken them within the past 14 days; there is a risk of
colchicine toxicity with higher doses of colchicine
(Refer to section on Drug Interactions). Therefore, the
dose of colchicine is decreased and a maximum dose of
0.5 mg/day in 1-2 divided doses is preferred.

« If the patient is taking or has previously taken the
moderate CYP3A4 inhibitors within the past 14 days,
then a maximum of 1 mg/day in 1-2 divided doses can
be given.

Figure 2: (a) A case of palmoplantar pustulosis. (b) After 10 days of
Colchicine, 1 mg twice daily.

Table 1: Uses of colchicine
Indications

Approval
status
FDA approved Acute flares of gout

Familial Mediterranean fever
Unapproved!"” Neutrophilic dermatoses
Sweet’s syndrome
Pyoderma gangrenosum
Behcet’s disease
Neutrophilic infiltration
Pustular Psoriasis
Palmoplantar pustulosis
Erythema nodosum
ENL
Recurrent aphthous stomatitis
Vasculitis
Granuloma Faciale
Neutrophilic bullous diseases
Dermatitis herpetiformis
Epidermolysis bullosa acquisita
Linear IgA disease
Subcorneal pustular dermatosis
Autoimmune connective tissue disorders
Dermatomyositis
Scleroderma
Others
Actinic keratosis
Eosinophilic cellulitis
Fibromatosis
Keloids
Lichen planus pigmentosus
Mid dermal elastolysis
Oleoma
Renal amyloidosis secondary to ulcerative colitis

Hidradenitis suppurativa

Dermatological

Indications

Colchicine is an effective drug for neutrophilic disorders,
and we have found it useful in palmoplantar pustulosis,
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amyloidosis, aphthosis, and vasculitis [Figures 2-4].
A recent study has used it successfully in aphthosis and
leucocytoclastic vasculitis!'¥  while other authors have
used it for autoinflammatory diseases,!’! and neutrophilic
urticaria.'y An overview of the indications is given in the
table below [Table 1].

An interesting off label use of this drug is as a re-purposed
drug for COVID-19 via its action on IL-6 & inflammasomes,
which may help in ameliorating the cytokine storm!” and
is being actively researched in COVID-19."8! Recently
the GRECCO-19 trial;™ an open-label RCT comparing
colchicine with control group was carried out among
105 patients. The end point was to analyze difference in
peak high-sensitivity troponin levels between the 2 groups.
It was found that even though the authors did not see a
significant reduction in troponin levels with colchicine,
the group who received colchicine had significantly less
clinical deterioration which was judged by requirement for
mechanical ventilation. The patients treated with colchicine
had significantly lower prothrombotic background as
suggested by low levels of dimerized plasma fragment D
levels.!"!

The use of colchicine in select dermatoses is detailed

below:

1. Palmoplantar pustulosis: Palmoplantar pustulosis is a
type of chronic pustular dermatoses, closely related to
psoriasis. A study done on 32 patients by Mori et al.
administered 1-2 mg of colchicine per day in patients of
palmoplantar pustulosis.?” Partial or complete remission
of pustule formation occurred in all but one patient
after 2-8 weeks of therapy though we have noted a
faster improvement [Figure 2a and b]. The action is via
suppression of neutrophil chemotaxis [Figure 1]. In our
experience, if the condition is diagnosed correctly, the
results are excellent, and some patients are controlled
even on low doses (0.5 mg on alternate days).

2. Pustular psoriasis: Colchicine is believed to be
effective in difficult-to-treat or recalcitrant forms of
psoriasis like pustular and palmoplantar psoriasis.
Zachariae et al.?"! reported complete resolution in
3 of 4 patients with pustular psoriasis. Stefanaki
et al.”? used it to achieve remission of both SCPD and
palmoplantar pustular psoriasis in a dapsone-intolerant
patient. Taguchi er al. successfully added colchicine
to secukinumab and guselkumab, respectively, in
two patients with generalized pustular psoriasis, who
developed recurrences while on the biologics.?] While
the literature recommends the use of cyclosporine,
acitretin or biologicals in pustular psoriasis, colchicine
can be used prior to use of other drugs [Figure 3a and b].

3. Behcet’s syndrome: The response rate achieved
ranges between 60 and 70% and orogenital and ocular
lesions are the most responsive.”?* A dose of 1.5 mg
per day was effective in treating erythema nodosum
and accompanying arthralgias, as reported by Aktulga

Figure 3: (a) A case of pustular psoriasis who relapsed repeatedly after
taking methotrexate and cyclosporine. (b) A complete clearance of lesions
after 10 days of Colchicine 1 mg twice daily

et al®! To date, few controlled trials of colchicine in
the treatment of Behget’s syndrome have been carried
out; but a single double-blind study comparing this drug
with cyclosporine demonstrated that both medications
were equally effective in reducing the symptoms(*
which makes colchicine a cheaper and safer option.

4. Recurrent aphthous stomatitis: Recurrent aphthous
stomatitis affects 20% of the population. Colchicine,
0.5 mg three times a day, effectively induced disease
remission in 3 patients.?”’ Twenty patients were
administered 1.5 mg per day of colchicine by Katz
et al., who found reduction of pain by 77% and
mean ulcer count by 71%.2% All patients experienced
relapse when the drug was discontinued. A review also
recommends colchicine, pentoxifylline, or prednisolone
as preferred agents for aphthosis.*®) In our practice, a
combination of colchicine and pentoxyphylline is a good
option, though in some the results of doxycycline are
better and can serve as a good replacement to steroids.
A recent case of genital aphthosis misdiagnosed as
herpes genitalis had an exquisite response to colchicine
making it a useful drug as a therapeutic intervention in
such unusual presentations [Figure 4a and b].’%

5. Leukocytoclastic vasculitis and urticarial vasculitis:
Leukocytoclastic  vasculitis  involves inflammation
of post capillary venules with associated neutrophil
infiltration and leukocytoclasis. Colchicine is effective
in this disorder.'*3!1 Colchicine in a dose of 0.5 mg
twice daily was administered to 13 patients by Callen
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et al.’? Disease was controlled completely in 9 patients
and partial control was observed in 3 patients. The
arthralgias also showed response to treatment. A rapid
response was noted; usually within the first week of
treatment. Drug withdrawal was associated with relapse
in many patients but could be rapidly controlled on
re-introducing the drug. Analogous to this, urticarial
vasculitis can also be successfully treated with colchicine
and a retrospective cohort study of 57 patients®! found
colchicine as effective as corticosteroid therapy in
hypocomplementaemic urticarial vasculitis.

6. Bullous diseases: The drug has been tried in
various disorders like chronic bullous dermatosis of
children (CBDC) where it has been used as an adjuvant
drug with prednisone.? In Epidermolysis bullosa
acquista (EBA), Megahed and Scharffetter-Kochanek™!
have described its use in a dose of 2 mg which let to
resolution in 2 weeks, of most mucosal and cutaneous
lesions and this has also been reported from India.B®
Aram et al.®" administered 1.5 mg per day colchicine in
a patient of Linear IgA disease; who had not responded
to Dapsone. A rapid response was noted within 5 days
and complete recovery was seen in 10 weeks. Similarly,
Silvers et al. described 3 patients with dermatitis
herpetiformis who responded rapidly to colchicine 1.2—
1.8 mg/day.B¥

7. Fibromatosis: Dominguez-Malagon et al.*! described
patients with various types of fibromatosis who were
given colchicine with good results. Microscopically,
the abnormal long-spacing collagen present in rough
endoplasmic reticulum was dissipated after treatment
which accounts for its therapeutic results and is
accounted by its antifibrotic action [Figure 1]. Another
patient with palmar fibromatosis responded well to a
twice-weekly dose of 1.2 mg of colchicine.

8. Sweet’s syndrome: This is a typical neutrophilic
disorder where beneficial responses to colchicine have

Figure 4: (a) A case of herpetiform penile aphthous ulcers misdiagnosed
as herpes genitalis. (b) The same patient after 10 days of Colchicine 1 mg
thrice a day.*”

been described. Four patients suffering from Sweet’s
syndrome showed rapid improvement in 2—-5 days on a
dose of 1.5 mg day; as reported by Suehisa et al.[*”

9. Amyloidosis: Cutaneous lesions develop in up to
40% of patients with systemic amyloidosis, both
primary and secondary. Colchicine not only slows the
progression of amyloidosis associated with FMF,*! but
also prevents amyloid deposition. Colchicine is also
effective in decreasing the proteinuria seen in renal
amyloidosis secondary to ulcerative colitis. Treatment
of primary cutaneous amyloidosis has yielded mixed
results.

10. Prevention of coronary artery disease: Addition of
colchicine 0.5 mg per day to statin and antiplatelet
therapy has a beneficial effect in reducing the risk of
cardiovascular events and myocardial infarction;*?
in patients with known stable coronary artery
disease. Colchicine not only decreases the levels of
inflammatory cytokines, but also prevent cholesterol
crystal induced neutrophil egress to the site of
atherosclerotic plaque.™

Also, a role of Colchicine as a prophylactic agent in
patients with high cardiovascular risk has been elicited.
A retrospective cohort study done by Solomon et al.*¥

Table 2: Contraindications to the use of Colchicine
Absolute Contraindications
Known hypersensitivity to the drug
Concomitant use of a P-glycoprotein (p-gp) inhibitor or CYP3A4
inhibitor in the presence of renal or hepatic impairment
Serious Gl/cardiac/renal/hepatic impairment.
Relative contraindications

Pregnancy/Lactation
Blood dyscrasias
Geriatric patients
Children

Table 3: Overview of side effects with Colchicine
System involved Side effects
Common side effects

Gastrointestinal Diarrhoea (23%), nausea, vomiting (17%)
Uncommon side
effects

Gastrointestinal Cramps, pain, lactose intolerance

Hepatic Elevated liver transaminases

Cutaneous Maculopapular rash, purpura, alopecia

Hematological Leukopenia, granulocytopenia,
thrombocytopenia, pancytopenia, aplastic
anemia.

Musculoskeletal myopathy, elevated CPK, myotonia,
muscle weakness, muscle pain,
rhabdomyolysis

Reproductive oligospermia, azoospermia

Genitourinary Oliguria, renal damage

*Those underlined are serious side effects
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Table 4: Drug interactions of Colchicine

Interaction Mechanism Drugs
Drugs that increase the level of Colchicine Strong CYP3A4 Atazanavir, Nelfinavir, Ritonavir, Sequinavir,
inhibitors Indinavir, Clarithromycin, Telithromycin, Itraconazole,
Ketoconazole, Nefazodone
Moderate CYP3A4 Amprenavir, Fosamprenavir, Erythromycin, Fluconazole,
inhibitors Aprepitant, Diltiazem, Verapamil. Grapefruit juice.

P Glycoprotein inhibitors

Food
Drugs that increase the gastrointestinal side effects
Drugs that cause increased bone marrow depression
Drugs that lead to increased rhabdomyolysis

Drug/Lab Test Increase

Decrease

False positive

Interference

Increased toxicity
Increased toxicity
Increased toxicity

Cyclosporine, Ranolazine, Digoxin

grapefruit juice

NSAIDS, Ethanol

Cyclosporine, Radiation, bone marrow depressants
HMG CoA reductase inhibitors (Statins),

Fibrates (Fenofibrate, Gemfibrozil), Digoxin

Alk phosphatase, AST
Platelets, WBC, granulocytes
Urine Hgb

urinary 17-hydroxycorticosteroids

found that among 501 patients diagnosed with gout that
were treated with colchicine; a protective effect signified by
49% relative risk reduction in the combined outcomes of
transient ischemic attack, stroke, and MI was noted; along
with 73% relative risk reduction of all-cause mortality.

Further, a substantial amount of evidence points to an
increased risk of cardiovascular disease in patients with
psoriasis. This link is explained by occurrence of Thl,
Th17, and Th22 mediated inflammation in both the
diseases.[*# Thus colchicine may have a potential role in
psoriatic patients with cardiovascular risk factors.

Contraindications

The contraindications to bear in mind when prescribing
colchicine are listed in Table 2.[4748)

Safety Profile

Colchicine is a relatively safe drug in moderate doses.
The most common side effect reported with the use
of colchicine are gastrointestinal side effects; namely
diarrthea (23%), vomiting (17%), and nausea. However,
the incidence of these side effects is low in patients
receiving low to moderate doses. In patients receiving high
doses (2-3 mg/day), the prevalence of gastrointestinal side
effects is reported in 80%. An overview of the common
and uncommon side effects due to colchicine is listed in
Table 3.04748

Drug Interactions

Since colchicine is metabolized by CYP3A4, inhibitors
of this enzyme result in increase in colchicine levels,
predisposing to colchicine toxicity. The P glycoprotein
inhibitors also result in increased colchicine levels, owing
to competition for tubular secretion in the kidney. Statins
should be avoided as acute myopathy has been reported
in patients who have been given colchicine along with

statins. Colchicine may also decrease the action of vitamin
B12, due to reversible malabsorption, thus predisposing to
megaloblastic anemia. The salient interactions of colchicine
are listed in Table 4.047481

Work up and Monitoring
-Baseline investigations

Colchicine may cause aplastic anemia, agranulocytosis,
and decreased platelet count in those on long term therapy.
Therefore, before starting therapy, a complete blood count,
reticulocyte count, liver function tests, and kidney function
tests should be done.

-Follow up investigations-

Complete blood count picture with reticulocyte count
should be done every 3 months.

Use in Special Populations

I. Pregnancy: Colchicine is a category C drug. It is
better to avoid its use in pregnancy and should only be
prescribed, if the benefits outweigh the fetal risk.

II. Lactation: Around 10% of the drug is excreted in
the breast milk. Therefore, it is advisable to avoid
breastfeeding with concomitant intake of the drug.

III. Hepatic dysfunction: Colchicine should be used with
caution in patients with known liver dysfunction or who
present with elevation of transaminases while on the
medication.

IV. Renal dysfunction: The dose of colchicine should be
titrated in patients with lower creatinine clearance. If
the creatinine clearance is less than 10 mL/min, then
colchicine is contraindicated.

Conclusion

Colchicine has myriad uses in dermatology and a favorable
safety profile. Its predominant action on neutrophils
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makes it a very cheap and effective option for dermatoses
mediated by neutrophils. Also, its action in various
other disorders is closely linked to its action on pyrins,
inflammasomes, and cytokines. What makes it more unique
is its cost and easy availability and the drug needs to
explored more often than is listed in literature. The lack of
consistent response may be related to variations in its blood
levels that are dependent on the genotyping variations in
level of ABCB1 (P-glycoprotein [P-gp]). It is now being
re purposed as a drug to treat the cytokine storm in
COVID-19.
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