Drug Safety
https://doi.org/10.1007/s40264-020-00930-7

ORIGINAL RESEARCH ARTICLE

Evidence of Clinically Meaningful Drug–Drug Interaction With
Concomitant Use of Colchicine and Clarithromycin
Lorenzo Villa Zapata1 · Philip D. Hansten2 · John R. Horn3 · Richard D. Boyce4 · Sheila Gephart5 · Vignesh Subbian6 ·
Andrew Romero7 · Daniel C. Malone8

© Springer Nature Switzerland AG 2020

Abstract
Introduction Colchicine is currently approved for the treatment of gout and familial Mediterranean fever, among other
conditions. Clarithromycin, a strong inhibitor of CYP3A4 and P-glycoprotein, dramatically increases colchicine’s half-life,
augmenting the risk of a life-threatening adverse reaction when used inadvertently with colchicine.
Objectives The aim of this study was to examine the evidence and clinical implications of concomitant use of colchicine
and clarithromycin.
Methods Case reports of colchicine–clarithromycin co-administration were searched using the FDA’s Adverse Event Reporting System (FAERS) database. PubMed, EMBASE, and Web of Science electronic databases were also searched from
January 2005 through November 2019 for articles reporting colchicine–clarithromycin concomitant use. Individual reports
were reviewed to identify consequences of coadministration, dose, days to onset of interaction, symptoms, evidence of renal
disease, time to resolution of symptoms, and Drug Interaction Probability Scale (DIPS) rating.
Results The FAERS search identified 58 reported cases, nearly 53% of which were from patients aged between 65 and
85 years. Of 30 reported deaths, 11 occurred in males, and 19 in females. Other frequent complications reported in FAERS
included diarrhea (31%), pancytopenia (22%), bone marrow failure (14%), and vomiting (14%). From published literature,
we identified 20 case reports of concomitant exposure, 19 of which were rated ‘probable’ and one ‘possible’ according to
DIPS rating. Of these cases, four ‘probable’ patients expired. The documented onset of colchicine toxicity occurred within
5 days of starting clarithromycin, and death within 2 weeks of concomitant exposure.
Conclusion Clinical manifestations of colchicine–clarithromycin interaction may resemble other systemic diseases and
may be life threatening. Understanding this clinically meaningful interaction can help clinicians avoid unsafe medication
combinations.
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Key Points
Clarithromycin interacts with colchicine, increasing its
oral bioavailability and decreasing hepatic metabolism
and clearance of colchicine by acting as an inhibitor of
CYP3A4 and p-glycoprotein. These actions can lead to
life-threatening adverse drug reactions due to increased
levels of colchicine.
The FDA Adverse Event Reporting System (FAERS)
received reports of 58 serious cases with 30 fatal
outcomes, possibly due to adverse drug reactions from
concurrent use of colchicine and clarithromycin. This is
further evidence that this interaction is life-threatening
and co-administration of clarithromycin and colchicine
should be avoided.

1 Introduction
Colchicine is an alkaloid extracted from autumn crocus (Colchicum autumnale), and its use dates back over 4000 years.
Based on historical records attributed to Byzantine physician
Alexander of Tralles, it was used as a specific treatment for
gout [1]. Nowadays, the therapeutic use of colchicine has
been well documented in gout and familial Mediterranean
fever (FMF) [2]. However, it has also been used to treat
other conditions such as Behçet’s disease (BD), pericarditis,
coronary artery disease, and other inflammatory and fibrotic
conditions [3]. The mechanism of action of colchicine is
multifactorial. Colchicine’s most studied therapeutic mechanism is binding to subunits of the cytoskeletal protein tubulin to prevent microtubule polymerization [4, 5]. This inhibition prevents/inhibits a number of critical cellular functions
including intracellular vesicle transport, cell division, cell
migration, and secretion of chemokines and cytokines [6].
Colchicine has shown the ability to inhibit neutrophil adhesion and mobility in crystal-induced neutrophil activation
by selective inhibition of tyrosine phosphorylation as well
as induction of COX-1 and COX-2 gene expression [6, 7].
Furthermore, colchicine interferes with neutrophil adhesion
and recruitment to inflamed tissues following monosodium
urate crystal stimulation [8, 9].
Colchicine has a narrow therapeutic window, and
adverse reactions with its use are common [10]. Up to 20%
of patients taking colchicine have reported gastrointestinal
symptoms, such as abdominal pain, diarrhea, nausea, and
vomiting, which are often mild, temporary, and reversible
upon lowering the dose. However, even at therapeutic doses,

serious adverse reactions have been reported, including leukopenia, granulocytopenia, thrombocytopenia, pancytopenia, and aplastic anemia [11].
Colchicine undergoes considerable pre-systemic metabolism and therefore its bioavailability is around 50%. Thirty
percent of available colchicine is distributed to the gastrointestinal tract, muscles, heart, spleen, and white blood
cells [10]. Particularly noteworthy is colchicine’s affinity for
hematopoietic stem cells when used in higher doses or as
result of a drug–drug interaction [3]. In patients with normal
physiological functioning, up to 20% of the administered
colchicine dose is eliminated unchanged in the urine, and
approximately 50% of the absorbed drug is metabolized,
mainly involving the CYP3A4 system [12]. According to
the present understanding of colchicine metabolism, medications that inhibit CYP3A4 increase the potential for colchicine toxicity [10, 11]. Fatal consequences have been
reported with concomitant use of strong CYP3A4 inhibitors
(e.g., clarithromycin, itraconazole, ketoconazole, and some
protease inhibitors) [11]. Colchicine is also a substrate for
p-glycoprotein (PGP). Because almost all drugs that inhibit
CYP3A4 also inhibit PGP, elevated colchicine concentrations are to be expected with co-administration of CYP3A4
inhibitors. In most of the cases, the interaction occurs with
colchicine serum concentrations within therapeutic range.
Current recommendations suggests that clinicians should
avoid prescribing colchicine with interacting medications
and reduce the dose of colchicine in patients who are elderly
and/or who have renal or hepatic impairment [13].
Many case reports of drug interactions with colchicine
involve clarithromycin, a bacteriostatic antimicrobial used
for the treatment of upper and lower respiratory infections, Helicobacter pylori infection, mycobacterial infections, and other infections. It is metabolized in the liver by
CYP3A4 enzymes to the active 14-hydroxy form and six
other molecules. Up to 40% of an oral dose of clarithromycin is excreted in the urine either unchanged or as the
active metabolite. In patients with moderate to severe renal
impairment (i.e., creatinine clearance < 30 mL/min), the
dose should be reduced [14, 15].
Clarithromycin interacts with colchicine, increasing its
oral bioavailability by increasing absorption through inhibition of the PGP in the enterocytes [16]. It also decreases
the hepatic metabolism and clearance of colchicine by acting as a slow reversible inhibitor of CYP3A4 in the liver.
In addition, clarithromycin could delay the elimination of
colchicine via hepatic metabolism and renal excretion by
interfering with the P-glycoprotein [16]. These actions can
lead to adverse drug reactions due to increased levels of
other concomitantly administered drugs resulting from competition for the similar route of metabolism or from excretion
interference. Given the potential for toxicity with this combination, the aim of this study was to examine the evidence
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and clinical implications related with the concomitant use
of colchicine and clarithromycin.

2 Methods
2.1 Identification of Relevant Case Reports
Several sources of potential case reports were searched for
information regarding drug interaction between colchicine
and clarithromycin. First, the US Food and Drug Administration’s Adverse Event Reporting System (FAERS) database, designed to support the FDA’s post-marketing safety
surveillance program for drug and therapeutic biologic
products, was accessed. It includes global adverse event
reports, medication error reports, and product quality complaints resulting in adverse events that were submitted to
FDA. The FAERS database was searched using the FAERS
Public Dashboard, where ‘search by product’ was utilized
using the medication names ‘colchicine’ and ‘clarithromycin’. The next step was to select under ‘cases by reaction’
using the terms ‘drug interaction’, ‘adverse drug reaction’,
and ‘adverse reaction’. Under ‘suspect product active ingredients’, it was necessary to specify the colchicine–clarithromycin pair to narrow the search. Reports evaluated were
available up to November 2019.
As is widely known, FAERS does not provide sufficient
information to permit assessment of causality but steps
were taken to minimize misclassification errors. Reported
cases arise from multiple sources and it was necessary to
eliminate duplicate observations. The evaluation of duplicates was conducted by evaluating each reported case to all
other reported cases by comparing reason for use, reaction
reported (i.e., clinical symptoms), clinical outcomes (i.e.,
died), patient gender, event date reported versus latest FDA
received date, patient age, report sender (i.e., pharmaceutical
company), concomitant medications (when available), country where the event occurred, and if the case was reported
in the literature.
In addition, PubMed, EMBASE, and Web of Science
electronic literature databases were searched using ‘colchicine’, ‘clarithromycin’, ‘drug-drug interaction’, ‘interaction’, and ‘case reports’ as search terms, considering reports
published within the time frame of January 2005 to August
2019. Reports were required to include both medications; no
language restrictions were included in search criteria. Individual literature reports were initially reviewed by a clinical
pharmacist (PDH) with over 40 years of experience in drug
interaction research to identify attributes of interest for case
reports, including dosage of medications involved, days to
onset of the interaction, signs and symptoms, evidence of
renal disease, time to resolution of symptoms (offset), and
Drug Interaction Probability Scale (DIPS) rating. A second

clinical pharmacist also evaluated each report and evaluated
use of concomitant medications. Frequencies expressed as
percentages were used to summarize gender, age, country
of origin of the report, diagnosis, and clinical implications
due to drug–drug interaction. Range of doses, onset, and
offset were considered to summarize information from case
reports.

2.2 Assessment of Drug–Drug Interaction Case
Report Validity
DIPS was utilized to assess the probability of a causal
relationship between a potential drug interaction and an
observed event [17]. This scale was developed to provide a
guide to evaluating drug interaction causation in a specific
patient and is intended to be used to assist practitioners and
researchers in the assessment of drug interaction-induced
adverse outcomes. The scale includes a series of ten questions to estimate the potential drug interaction. The total
score is used to estimate the probability that the interaction is causally related to the patient event. Probability is
assigned as doubtful, possible, probable, or highly probable. Affirmative responses increase the probability that the
observed event was caused by an interaction and negative
responses reduce the probability. Questions that cannot be
answered due to lack of information or applicability are not
considered in the evaluation.

3 Results
In FAERS, a search combining the terms ‘drug interaction’,
‘adverse drug reaction’, and ‘adverse reaction’, and medication names along with a timeframe from 1997 to November 2019 identified 58 cases, with 3% (2 cases) reported
as occurring in the US. For 36% of reports, it was not possible to establish the country of origin. The mean age for all
reported cases was 71 ± 14 years, with 28 (48%) of cases
occurring in females. Thirty-one (53%) of these reports were
in patients between 65 and 85 years of age; 28% (n = 16) of
patients were between 18 and 64 years of age; 14% (n = 8)
of patients were older than 85 years of age; and three reports
did not specify age.
FAERS reports most commonly involved patients with
a diagnosis of gout (n = 36, 62%), followed by FMF (n = 3,
5%), BD (n = 3, 5%), and amyloidosis (n = 1, 2%). A total
of 30 patients died (11 male, 19 female). Twenty-two of the
deceased patients received the combination of the two agents
for concomitant gout and pneumonia; three patients were
diagnosed with gout and H. pylori infection; and one had
amyloidosis or upper respiratory infections. Other reported
symptoms included diarrhea (n = 18, 31%), pancytopenia
(n = 13, 22%), bone marrow failure (n = 8, 14%), vomiting
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(n = 8, 14%), thrombocytopenia (n = 4, 7%), rhabdomyolysis
(n = 3, 5%), and renal failure (n = 3, 5%).
From the published literature, we identified a total of 20
case reports of exposure to colchicine and clarithromycin.
Nineteen were rated ‘probable’ and one was rated as ‘possible’ using DIPS. Details on these reports are presented in
Table 1. Among these 20 cases, four patients (20%) were
reported to have died. The documented onset of colchicine
toxicity was fairly rapid, within 5 days of starting clarithromycin (range 1–14 days), and for the patients who died,
death occurred within 2 weeks after concomitant exposure.

3.1 Patient Risk Factors
While some patients may be exposed to the combination
and not suffer serious consequences, we sought to identify
potential risk factors that may potentiate the interaction.
Further details on potential risk factors are presented in the
following sections.
3.1.1 Medication Intensity
Among the published case reports of colchicine toxicity
after exposure to clarithromycin, the average colchicine dose
was 1.4 mg/day (range 0.5–4.0 mg/day), with 7 of the 20
patients receiving 1.0 mg/day or less. Thus, it appears that
the interaction can occur with ‘normal’ colchicine doses.
Severe adverse outcomes have occurred in patients taking
colchicine for gout as well as for FMF. Some patients with
FMF received higher doses of colchicine, perhaps resulting in greater risk of toxicity [2]. Theoretically, parenteral
administration of colchicine would reduce the magnitude of
the interaction because this route of administration bypasses
intestinal CYP3A4 and P-glycoprotein. For clarithromycin,
15 of the 20 case reports indicated an average dose of 1.0 g
per day, a dose sufficient to inhibit CYP3A4 and PGP. One
published case report of long-term, low-dose clarithromycin
(200 mg/day) did not appear to result in colchicine toxicity
[18].
3.1.2 Pharmacogenomics and Patient Age
The effect of pharmacogenomics on this drug–drug interaction have not been well studied. Theoretically, genetic variations in CYP3A4 or PGP activity could alter the magnitude
of the interaction.
3.1.3 Renal Function
Renal impairment may increase the risk of colchicine toxicity. Renal disease was present in 8 of the 20 published case
reports where renal function was mentioned (see Table 1).
Also, a retrospective case series showed that 29 of 88

patients (33%) receiving clarithromycin and colchicine had
renal impairment, defined as creatinine level > 140 μmol/L,
which contributes to the manifestation of this drug–drug
interaction [16]. The degree to which renal impairment
increases the risk of this interaction has not been well established. Mild to moderate renal disease may not have large
effects on colchicine pharmacokinetics. One study of three
patients with low estimated glomerular filtration rate (GFR)
(14, 27, and 36 mL/min) documented only modest increases
in colchicine AUC (area under the curve) compared with
patients with normal GFR [19]. It should be noted that serious adverse outcomes can occur in the absence of renal
impairment, as was the case for eight patients with FMF
[20, 21]. Decline in renal function with age may increase the
risk [16], but the average age in the case reports was 54 years
(range 23–76 years).
It is important to note that colchicine is not removed by
dialysis. A rapid-acting enzyme inducer such as rifampin
theoretically could increase colchicine elimination if given
early enough (i.e., before renal/hepatic failure). Enzyme
induction from rifampicin can begin after 2 days, but maximum induction usually takes 1–2 weeks [22]. However, no
data are available to support the use of rifampin for colchicine toxicity. Colchicine-specific antibodies (Fab fragments)
have been used successfully to treat colchicine toxicity, but
this treatment is not widely available [23].
3.1.4 Concomitant Medications
In the FAERS dataset, two (3%) patients were receiving
other CYP3A4 inhibitors for the treatment chronic conditions; one (2%) was receiving statins (rosuvastatin or simvastatin); and one (2%) was receiving calcium channel antagonists (verapamil or diltiazem).
Enzyme Inducers Patients on inducers of CYP3A4 and/
or PGP are likely to have low colchicine concentrations, and
theoretically would be less likely to develop colchicine toxicity. Such inducers may also reduce clarithromycin concentrations, further reducing the risk of colchicine toxicity (e.g.,
oxcarbazepine, phenobarbital, doxorubicin). No reported
cases from either the literature or FAERS mentioned patients
taking these medications.
Statins Since myopathy is one of the adverse outcomes of
this drug–drug interaction, concurrent statin therapy would
theoretically increase the risk of muscle damage. Also,
atorvastatin, lovastatin, and simvastatin are metabolized
by CYP3A4 and clarithromycin would likely increase their
concentrations. Other medications known to cause myopathy would also be expected to increase the risk of rhabdomyolysis in patients receiving concomitant colchicine and
clarithromycin. As stated above, one (2%) of 58 FAERS
cases was also on a statin and one (2%) was receiving verapamil or diltiazem.
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Table 1  Literature case reports of colchicine-clarithromycin interaction
Patient,
gender and
[reference]

Diagnosis
for use of
colchicine

Dose of
colchicine
(mg/d)

Dose of
clarithromycin (gram/d)

Onset
(days)a

Reported
signs and
symptoms

Renal disease

DIPS ratingb
CK (U/L) Time to
resolution of
symptoms

67, M [29]

FMF

1.0

1.0

4

Yes

No data

Expired

Probable

76, M [30]

FMF

1.5

1.0

3

Yes

No data

10 days

Probable

68, M [31]

Gout

1.5–2.0

1.0

3

AP, DI, FV,
MF, MG,
PC
AC, AP, DI,
FV, PC
DI, HF, RF,
PC

No

No data

Probable

55, F [31]

Gout

1.5

0.5

<2

FV, PC

Yes

No data

23, F [32]

FMF

1.0

1.0

6

Yes

No data

61, M [32]
73, M [33]
48, M [34]
52, M [35]

Gout
Gout
Gout
Hyperuricemia

1.0
0.5
0.6
1.0d

1.0
NS
1.0
1.0

6
7
3
5

AP, DI, FV,
NU, PC,
VM
DI, NU, VM
FT, MW
MG
AP, DI, PC,
MF, VM

Expired
13 days
postadmission
Expired
12 days
postadmission
26 days

Yes
Yes
Yes
No data

No data
1396
22,996
No data

59, M [36]

1.0

9

No

43, M [20]

Behçet’s syn- 1.2
drome
FMF
1.5

NS

9

52, F [20]

FMF

1.5

NS

3

61, F [21]

FMF

2.0

1.0

1

36, F [21]

FMF

1.5

1.0

NS

71, F [21]
41, F [21]
24, F [21]

FMF
FMF
FMF

1.5
2.5
2.5

1.0
1.0
1.0

NS
NS
NS

69, F [21]

FMF

2.0

1.0

~4

40, M [37]

FMF

1.0

1.0

~7

78, M [38]

Gout

4.0

NS

~ 14

FV, MG,
MW
DI, MG,
VM, MW
DI, MG,
MW, PT
AP, DI, MG,
PC, PN
AP, DI, MG,
VM
AP, DI, MG
AP, DI, MG
AP, DI, VM,
MW
AP, DI, MG,
MW, VM
AP, DI, MG,
MW
MG

Probable

Probable
Probable
Probablec
Probable
Probable

766

12 days
14 days
5 days
Expired
3 days
postadmission
14 days

No

31,000

6 days

Probable

No

2805

10 days

Probable

No

400

3 days

Probable

No

3624

NS

Probable

No
No
No

1036
Elevated
Elevated

NS
NS
NS

Probable
Probable
Probable

No

6277

6 weeks

Probable

Yes

9035

3 days

Probable

No data

2660

Months

Possiblee

Probable

AC acidosis, AP abdominal pain, CK creatine kinase, DI diarrhea, F female, FMF familial Mediterranean fever, FT fatigue, FV fever, HF hepatic
failure, M male, MF multi-organ failure, MG myalgia, MW muscular weakness, NS not stated, NU nausea, PC pancytopenia, PN pain, PT paresthesia, RF renal failure, VM vomiting
a

b
c
d
e

Onset of symptoms after starting second drug (colchicine or clarithromycin)
DIPS = Drug Interaction Probability Scale (See Ref. 17)
Patient started on simvastatin 20 mg/day 3 months before reaction, but muscle biopsy suggested colchicine toxicity
Patient had taken extra colchicine before the reaction
Patient’s colchicine dose was increased from 1 mg/d to 4 mg/d around same time clarithromycin started
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4 Discussion
There is strong evidence that clarithromycin can cause
serious toxicity when administered concurrently with colchicine based on (1) interactive properties of the drugs,
(2) pharmacokinetics studies in healthy subjects, (3) 20
case reports, the majority (n = 19) with a ‘probable’ DIPS
rating, (4) fatalities in a case series dependent on overlap of the two drugs, (5) and most important, 30 fatalities
involving concomitant exposure reported in the FAERS
database [24]. These findings are not unique, but the magnitude of harm is much larger than previously reported. In
a retrospective case–control study of 88 patients with renal
impairment who received colchicine and clarithromycin
concurrently, nine patients were reported to have expired.
Of the half of the 88 patients who had more than a 2-day
overlap of the two drugs, 18% died; of the other half who
had 1–2 days of overlap, 3% died [16]. Although this is a
retrospective study involving relatively few patients, it is
consistent with other data about this interaction.
Interactions between colchicine and products that
inhibit CYP3A4 and PGP such as clarithromycin may lead
to an increase of serum and tissue colchicine concentrations, thus triggering the occurrence of an adverse event,
resulting in toxicity and potentially death.
In this paper, we document how clarithromycin added
to colchicine has resulted in fatal and near fatal colchicine toxicity (see Table 1). As with other serious drug
interactions, the published reports likely represent only a
small portion of the actual adverse drug interactions from
concurrent colchicine and clarithromycin. Indeed, the fact
that FAERS received reports of 58 patients with serious or
fatal adverse drug reactions related to the concurrent use
of colchicine and clarithromycin is further evidence that
this interaction can be dangerous. FAERS is a commonly
used source for spontaneously reported adverse events;
it can be accessed publicly allowing researchers and/or
pharmacovigilance specialists to explore this data source;
however, due to a lack of curator from the FDA, it is necessary to carefully review each report to avoid the inclusion
of duplicates when conducting pharmacoepidemiologic or
pharmacovigilance studies.
The interaction between colchicine and clarithromycin
occurs not only by concomitant use of multiple doses,
but also single doses. In a study of 23 healthy subjects
given a single 0.6-mg dose of colchicine with and without
clarithromycin 250 mg twice a day for 7 days, clarithromycin produced a 282% (range 89–852) increase in colchicine AUC [13]. The magnitude of these increases would
be expected to cause serious toxicity in patients taking
colchicine chronically, especially those at the higher end
of the range. It is difficult to extrapolate the results of a

single dose study of healthy subjects with normal renal
and hepatic function taking no other medications to the
complex situation of patients taking the drugs chronically.
Almost certainly, the variability in magnitude of the interaction would be even greater in an actual clinical situation.
Other medications that strongly inhibit CYP3A4 and
PGP might result in similar consequences. For instance, the
combination of cyclosporine and colchicine is dangerous
because cyclosporine inhibits CYP3A4 and PGP, and like
colchicine, is associated with myopathy and rhabdomyolysis
[25]. Medications associated with myopathy may increase
the risk of this adverse outcome when combined with colchicine. For instance, clinical interactions have been reported
in patients treated concomitantly with HMG-CoA reductase inhibitors. The manifestation of this interaction is often
muscle weakness or cramps. It is necessary to be attentive
to patient complaints because symptoms could start months
after the start of concomitant use. Patients with renal dysfunction are prone to present these symptoms [26].
Awareness of this particular drug interaction by prescribers is unknown. However, based on the results presented
here, it would be prudent to avoid prescribing patients both
medications concurrently. The two common online reference
databases of drug information (MICROMEDEX and Lexicomp) stated that concurrent use of clarithromycin and colchicine is contraindicated because it may result in increased
colchicine plasma concentrations and increase the risk of
toxicity and suggested considering antibiotic alternatives to
clarithromycin.

4.1 Management Options
The toxicity produced by colchicine can be generally divided
into three sequential stages. The first stage occurs within
24 h and is related to gastrointestinal symptoms. After 24 h
(second stage), symptoms involve multiple organ failure and
may place patients experiencing the following symptoms
at a higher risk of death: bone marrow deficiency caused
by myeloproliferative disorders (e.g., pancytopenia); renal
insufficiency; arrhythmias; disseminated intravascular coagulation; and neuromuscular disturbances. If patients survive
the second stage, the last stage, or recovery, is characterized by a rebound of blood dyscrasias and alopecia [10].
Treatment of the interaction is mainly supportive, focusing
on recovering from leukopenia using granulocyte-colonystimulating factors.
Colchicine toxicity usually occurs soon after starting
clarithromycin such that laboratory monitoring is not useful.
If colchicine toxicity is suspected, clinicians should monitor
white blood cells, creatine kinase, renal function, and liver
function. Symptom monitoring should include the identification of the symptoms described above; pancytopenia through
the presence of fever; other signs of infection and bleeding;
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rhabdomyolysis with muscle pain, muscle weakness and
dark urine; and gastrointestinal toxicity with diarrhea, nausea, vomiting, and abdominal pain.
Replacing colchicine generally would not be an option
because there are few alternatives for the drug (e.g., glucocorticoids, NSAIDs). Pausing colchicine while taking
clarithromycin may be appropriate, considering that the use
of clarithromycin is related to acute conditions. Clinicians
should also consider using another antibiotic, though erythromycin and telithromycin are not recommended alternatives
because they inhibit CYP3A4 and may inhibit PGP. One
case of serious erythromycin-induced colchicine toxicity
has been reported (DIPS: ‘probable’) [27]. Azithromycin
does not inhibit CYP3A4, but may be a modest inhibitor of
PGP; a pharmacokinetic study of 21 subjects found a small
(57%) increase in colchicine AUC [13]. Thus, azithromycin appears to be much safer than clarithromycin in patients
receiving colchicine. Ciprofloxacin should be avoided, as it
inhibits CYP3A4. Other drugs that inhibit both CYP3A4
and PGP include amiodarone, cobicistat, conivaptan, crizotinib, cyclosporine, diltiazem, dronedarone, indinavir, itraconazole, ketoconazole, lapatinib, mifepristone, nelfinavir,
posaconazole, ritonavir, saquinavir, simeprevir, tamoxifen,
telaprevir, telithromycin, verapamil, and voxilaprevir [28].

5 Conclusion
While colchicine toxicity is relatively uncommon, coadministration with clarithromycin can result in fatal consequences. Clinical manifestations of the colchicine–clarithromycin interaction may resemble many other systemic
diseases. Understanding this clinically meaningful interaction can help to improve the efficacy of each treatment while
reducing the threat of adverse reactions, toxicity, and death.

Compliance with Ethical Standards
Funding This project was supported by grant R01HS025984 from the
Agency for Healthcare Research and Quality. The content is solely
the responsibility of the authors and does not necessarily represent
the official views of the Agency for Healthcare Research and Quality.
Conflict of interest All authors have completed the ADIS uniform disclosure. There was no support from any organization for the submitted work; no financial relationships with any organizations that might
have an interest in the submitted work in the previous 3 years, and no
other relationships or activities that could appear to have influenced
the submitted work.
Ethical approval None.
Data availability Reports of colchicine–clarithromycin drug interactions in FAERS can be publicly accessed via: https://www.fda.gov/

drugs/ questi ons-and-answer s-fdas-advers e-event- repor t ing-syste
m-faers/fda-adverse-event-reporting-system-faers-public-dashboard
Disclaimer The authors affirm that the manuscript is an honest, accurate, and transparent account of the study being reported; that no
important aspects of the study have been omitted; and that any discrepancies from the study as planned (and, if relevant, registered) have
been explained.

References
1. Nuki G, Simkin PA. A concise history of gout and hyperuricemia
and their treatment. Arthritis Res Ther [Internet]. BioMed Central;
2006;8:S1.
2. Ozen S, Demirkaya E, Erer B, et al. EULAR recommendations for
the management of familial Mediterranean fever. Ann Rheum Dis.
2016;75(4):644–51. https://doi.org/10.1136/annrheumdis-2015208690.
3. Leung YY, Yao Hui LL, Kraus VB. Colchicine--Update on mechanisms of action and therapeutic uses. Semin Arthritis Rheum
[Internet]. NIH Public Access; 2015;45:341–50.
4. Bhattacharyya B, Panda D, Gupta S, Banerjee M. Anti-mitotic
activity of colchicine and the structural basis for its interaction
with tubulin. Med Res Rev. 2008;28:155–83.
5. Sackett DL, Varma JK. Molecular mechanism of colchicine
action: induced local unfolding of β-tubulin. Biochemistry.
1993;32:13560–5.
6. Caviston JP, Holzbaur ELF. Microtubule motors at the intersection
of trafficking and transport. Trends Cell Biol. 2006;16:530–7.
7. Ben-Chetrit E, Fischel R, Hinz B, Levy M. The effects of colchicine and hydroxychloroquine on the cyclo-oxygenases COX-1 and
COX-2. Rheumatol Int. 2005;25:332–5.
8. Nuki G. Colchicine: Its mechanism of action and efficacy in crystal-induced inflammation. Curr Rheumatol Rep. 2008;10:218–27.
9. Cronstein BN, Molad Y, Reibman J, Balakhane E, Levin RI,
Weissmann G. Colchicine alters the quantitative and qualitative
display of selectins on endothelial cells and neutrophils. J Clin
Invest. 1995;96:994–1002.
10. Finkelstein Y, Aks SE, Hutson JR, Juurlink DN, Nguyen P, Dubnov-Raz G, et al. Colchicine poisoning: the dark side of an ancient
drug. Clin Toxicol. 2010;48:407–14.
11. Todd BA, Billups SJ, Delate T, Canty KE, Kauffman AB,
Rawlings JEWT. Assessment of the association between colchicine therapy and serious adverse events. Pharmacotherapy.
2012;32:974–80.
12. Villamañán E, Larrubia Y, Ruano M. Colchicine: what’s up, doc?
Med Clin (Barc). 2012;139:295–9.
13. Terkeltaub RA, Furst DE, Digiacinto JL, Kook KA, Davis MW.
Novel evidence-based colchicine dose-reduction algorithm
to predict and prevent colchicine toxicity in the presence of
cytochrome P450 3A4/P-glycoprotein inhibitors. Arthritis Rheum.
2011;63:2226–37.
14. Zuckerman JM, Qamar F, Bono BR. Review of macrolides
(azithromycin, clarithromycin), ketolids (telithromycin) and glycylcyclines (tigecycline). Med Clin North Am. 2011;95:761–91.
15. Davidson RJ. In vitro activity and pharmacodynamic/pharmacokinetic parameters of clarithromycin and azithromycin: why they
matter in the treatment of respiratory tract infections. Infect Drug
Resist. 2019;12:585–96. https://doi.org/10.2147/IDR.S187226.
16. Hung IFN, Wu AKL, Cheng VCC, Tang BSF, To KW, Yeung CK,
et al. Fatal interaction between clarithromycin and colchicine in

L. Villa Zapata et al.

17.
18.
19.
20.

21.

22.
23.

24.

25.

26.
27.

patients with renal insufficiency: a retrospective Study. Clin Infect
Dis. 2005;41:291–300.
Horn JR, Hansten PD, Chan LN. Proposal for a new tool to evaluate drug interaction cases. Ann Pharmacother. 2007;41:674–80.
Hakozaki Y, Mitani K, Okada C, Terada H, Kobari S. Effective
Treatment of intestinal Behçet’s disease with long-term, low-dose
clarithromycin. Case Rep Gastroenterol. 2013;7:122–6.
Amanova A, Kendi Celebi Z, Bakar F, Caglayan MG, Keven K.
Colchicine levels in chronic kidney diseases and kidney transplant
recipients using tacrolimus. Clin Transpl. 2014;28:1177–83.
Cohen O, Locketz G, Hershko AY, Gorshtein A, Levy Y. Colchicine-clarithromycin-induced rhabdomyolysis in familial mediterranean fever patients under treatment for Helicobacter pylori.
Rheumatol Int. 2015;35:1937–41.
Haj Yahia S, Ben Zvi I, Livneh A. Colchicine intoxication in
familial Mediterranean fever patients using clarithromycin for the
treatment of Helicobacter pylori: a series of six patients. Rheumatol Int. 2018;38:141–7.
Little A, Tung D, Truong C, Lapinsky S, Burry L. Colchicine
overdose with coingestion of nonsteroidal antiinflammatory drugs.
CJEM. 2014;16:252–6.
Baud FJ, Sabouraud A, Vicaut E, Taboulet P, Lang J, Bismuth
C, et al. Brief report: treatment of severe colchicine overdose with colchicine-specific Fab fragments. N Engl J Med.
1995;332:642–5.
Food and Drug Administration. FDA AEs reporting system
(FAERS) public dashboard. https://www.fda.gov/Drugs/Guida
nceComplianceRegulatoryInformation/Surveillance/AdverseDru
gEffects/ucm070093.htm. Accessed Nov 2019.
Francis L, Bonilla E, Soforo E, Neupane H, Nakhla H, Fuller C,
et al. Fatal toxic myopathy attributed to propofol, methylprednisolone, and cyclosporine after prior exposure to colchicine and
simvastatin. Clin Rheumatol. 2007;27:129–31.
Cocco G, Chu DCC, Pandolfi S. Colchicine in clinical medicine.
A guide for internists. Eur J Intern Med. 2010;21:503–8.
Caraco Y, Putterman C, Rahamimov R, Ben-Chetrit E. Acute colchicine intoxication–possible role of erythromycin administration.
J Rheumatol. 1992;19:494–6.

28. Hansten PD, Horn JR. The Top 100 DRUG Interactions. A guide
to patient management. Freeland: H&H Publications; 2019.
29. Dogukan A, Oymak FS, Taskapan H, Güven M, Tokgoz BUC.
Acute fatal colchicine intoxication in a patient on continuous
ambulatory peritoneal dialysis (CAPD). Possible role of clarithromycin administration. Clin Nephrol. 2001;55:181–2.
30. Rollot F, Pajot O, Chauvelot-Moachon L, Nazal EM, Kélaïdi C,
Blanche P. Acute colchicine intoxication during clarithromycin
administration. Ann Pharmacother. 2004;38:2074–7.
31. Cheng VCC, Ho PL, Yuen KY. Two probable cases of serious
drug interaction between clarithromycin and colchicine. South
Med J. 2005;98:811–3.
32. Akdag I, Ersoy A, Kahvecioglu S, Gullulu M DK. Acute colchicine intoxication during clarithromycin administration in patients
with chronic renal failure. J Nephrol. 2006;19:515–7.
33. van der Velden W, Huussen J, Ter Laak H, de Sévaux R. Colchicine-induced neuromyopathy in a patient with chronic renal
failure: the role of clarithromycin. Neth J Med. 2008;66:204–6.
34. McKinnell J, Tayek JA. Short term treatment with clarithromycin
resulting in colchicine-induced rhabdomyolysis. J Clin Rheumatol. 2009;15:303–5.
35. Izquierdo Pajuelo MJ, Jiménez Delgado JD, Rangel Mayoral JF,
Liso Rubio FJ. Interacción mortal entre colchicina y claritromicina. Farm Hosp. 2010;34:309–10.
36. Kim J-B, Kim S, Lee T, Lee YS, Cho YS, Moon H-B, et al.
Colchicine-induced rhabdomyolysis caused by interaction with
clarithromycin in a patient with Behcet disease. J Clin Rheumatol.
2013;19:108–9.
37. Çelebi ZK, Akturk S, Oktay EI, Duman N, Keven K. Colchicineinduced rhabdomyolysis following a concomitant use of clarithromycin in a haemodialysis patient with familial Mediterranean
fever. Clin Kidney J. 2013;6:665–6.
38. Olmos-Martínez JM, Molina H, Salas C, Olmos JM, Hernández
JL. Acute clchicine-induced neuromyopathy in a patient treated
with atorvastatin and clarithromycin. Eur J Case Rep Intern Med.
2019;6(3):001066. https://doi.org/10.12890/2019_001066.

