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Abstract Chronic administration of colchicine remains a
mainstay of therapy for patients with Familial Mediterra-
nean Fever (FMF). As this medication is a strong CYP3A4
inhibitor, it has the potential to interact with many rou-
tinely used medications. One such medication is clarithro-
mycin, itself a strong inhibitor of the same enzyme, and a
typical choice for triple therapy eradication of H. pylori.
Various sequelae of colchicine—clarithromycin interaction
have been documented and can be expected by prescrib-
ing physicians, with rhabdomyolysis, though rare, being
among the most serious. Review of cases from a tertiary
academic medical center and full PubMed/MEDLINE lit-
erature review. Despite the prevalence of diseases treated
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with clarithromycin and the expected drug interaction
with colchicine, only two cases in the literature document
clinical rhabdomyolysis due to colchicine—clarithromycin
interaction. In neither case, however, were patients under-
going treatment for FMF. Herein, we describe the first
two cases in the literature of clinical rhabdomyolysis in
FMF patients under colchicine therapy after administra-
tion of clarithromycin as part of therapy treating H. pylori
infection.
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Background

Colchicine is a mainstay of therapy for patients with Famil-
ial Mediterranean Fever (FMF). Chronic administration of
colchicine prevents the attacks of FMF, which typically
consists of fever, peritonitis, pleuritis, and/or synovitis, and
effectively reduces the risk of amyloidosis [1]. Similarly,
colchicine is also used routinely in other pro-inflamma-
tory states such as Behcet and gouty arthritis. Colchicine
is metabolized via the enzyme CYP3A4 [2], in addition
to being a substrate of the P-glycoprotein transporter sys-
tem [3]. The typical toxidrome for colchicine poisoning
consists of gastroenteritis, hypotension, lactic acidosis,
and prerenal azotemia [4]. Although exceedingly rare in
patients treated orally with maintenance doses, colchicine
toxicity may cause considerable morbidity and even mor-
tality due to severe pancytopenia and multiorgan failure
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[5-8]. Nevertheless, intoxication can occur during interac-
tion with other medications that interfere with colchicine
metabolism.

Helicobacter pylori (H. pylori) is a common disease in
the USA, with a recent meta-analysis reporting a preva-
lence of up to 23.7 % [9]. Most cases of H. pylori infec-
tion are treated with a therapeutic regime that includes
some form of gastric acid control alongside the macrolide
antibiotic clarithromycin. Clarithromycin is a strong revers-
ible inhibitor of the cytochrome P450 system [10], specifi-
cally CYP3A4, and has also been found to be a clinically
important inhibitor of the P-glycoprotein transporter [11].
The combination of these metabolic properties creates the
potential for interactions with concomitantly administered
medications as a result of competition for common path-
ways of metabolism or excretion.

Despite the prevalence of diseases treated with clarithro-
mycin and the expected drug interaction with colchicine,
only eight publications documenting serious sequelae
were found in our review of the literature [12-19]. The
vast majority of these patients had impaired renal func-
tion, many were treated with colchicine for gout, and most
presented with signs and symptoms consistent with acute
colchicine toxicity. Two patients were under treatment with
colchicine for FMF, although they too presented with typi-
cal colchicine toxicity. Conversely, clinical rhabdomyolysis
due to colchicine—clarithromycin interaction was reported
in only two cases, wherein patients had been treated chron-
ically with colchicine for either gout [15] or Behcet [18].
Herein, we describe the first two cases in the literature of
rhabdomyolysis in colchicine-treated FMF patients after
administration of clarithromycin as part of combination
therapy for H. pylori.

Case presentation
Case 1

A 43-year-old man presented to the ER complaining of
myalgia. He has a past medical history of FMF, diagnosed
in childhood, and manifested with periodic bouts of fever,
abdominal pain, and arthritis. His disease had been well
controlled for the previous 3 years under treatment with
colchicine 0.5 mg TID. Sixteen days prior to current admis-
sion, the patient was started on triple therapy (clarithro-
mycin, amoxicillin, omeprazole) after gastroenterologi-
cal workup for H. pylori. A week prior to admission, the
patient began experiencing vomiting and diarrhea, which
progressed to include myalgias of the hand and feet and
generalized weakness. At this point in our evaluation, we
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suspected the patient was demonstrating typical symptoms
of colchicine toxicity.

On admission, he was hemodynamically stable and
afebrile. Physical exam was unremarkable save for dif-
fuse muscle weakness. Laboratory studies revealed nor-
mal blood counts, normal urea and creatinine, CPK of
31,000 U/L, LDH of 1400 U/L, AST of 860 U/L, and an
elevated urine myoglobin. EMG was performed without
any gross findings, and he was subsequently diagnosed
with rhabdomyolysis. All medications were halted, and
aggressive treatment began with fluids and electrolytes. By
day six of admission, the patient was without symptoms
and CPK had normalized. He was subsequently discharged
home with instructions to reintroduce colchicine in 1 week
and follow up at the FMF center.

Case 2

A 52-year-old female was admitted to our hospital due to
diarrhea, severe myalgia, and weakness. Her past medical
history was significant for long-standing FMF treated with
colchicine 1.5 mg per day. One week prior to admission,
the patient started triple therapy (omeprazole, clarithro-
mycin, and amoxicillin) for eradication of H. pylori after
positive C'* urea breath test. Three days into her treatment,
the patient began experiencing nonbloody diarrhea and
nausea, followed by diffuse myalgias and weakness which
increased in intensity as treatment continued. The patient
presented 1 day after completing triple therapy regimen,
and due to the constellation of her symptoms, we began
investigation into possible colchicine toxicity.

Physical examination on admission revealed diffuse
muscular tenderness without obvious weakness. No focal
findings were present on abdominal examination. Labora-
tory studies showed a creatinine kinase of 1016 U/L, with
CK-MB fraction of 5.6 %, lactate dehydrogenase level of
537 U/L, aspartate aminotransferase level of 105 U/L, and
alanine aminotransferase level of 101 U/L. Blood count,
creatinine, bilirubin, alkaline phosphatase, and thyroid-
stimulating hormone levels were normal. Myoglobin was
not detected in urine. With the diagnosis now shifted toward
rhabdomyolysis, colchicine was withdrawn, and treat-
ment began with intravenous fluids and electrolyte replace-
ment. On the second day of admission, her CK, LDH, and
AST levels peaked, reaching 2805 U/L (CK-MB fraction of
3.6 %), 806 U/L, and 173 U/L, respectively. Over the follow-
ing 4 days, the patient’s weakness and myalgias persisted,
and she began complaining of limb paresthesias. On day ten
of admission, CPK and AST levels returned to normal lim-
its. Colchicine treatment was resumed, and the patient dis-
charged. One year later, the patient remains asymptomatic.
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Discussion

Although rare in patients treated orally with maintenance,
colchicine is well known for its classic toxidrome of gas-
troenteritis characterized by nausea, vomiting, and diar-
rhea. Cases of colchicine-induced myopathy and neuropa-
thy have also been reported, however, mostly in patients
with preexisting impairment in renal or liver function [20-
22]. Additionally, the entity of colchicine-induced rhabdo-
myolysis has been well documented in several case reports
[23-27], specifically with concomitant use of bezafibrate
[28], gemfibrozil [29], and especially statins [29-34] and
cyclosporine [35, 36]. Nevertheless, in a literature review
of 82 documented cases of colchicine-induced myotoxic-
ity, none were attributed to interaction with clarithromycin
[22]. Further, the ability of omeprazole, amoxicillin, and/or
clarithromycin in combination or alone to cause rhabdomy-
olysis is much less established, with only two case reports
describing patients with thabdomyolysis due to omeprazole
[37, 38].

To the best of the authors’ knowledge, this article repre-
sents the only report of colchicine—clarithromycin-induced
rhabdomyolysis in FMF patients. Colchicine is the first-line
treatment of FMF in many countries and is a well-tolerated
long-term therapy. Additionally, clarithromycin is consid-
ered the standard first-line treatment for H. pylori as part
of the classic triple therapy. This article highlights a com-
mon clinical issue that of treatment for acute disease in the
chronically ill. Both medication regimens can be first line
for each of their respective pathologies, however, when
combined, they should be used cautiously and alternatives
should be considered. Pathophysiologically, these medica-
tions are just two of many which utilize common metabolic
pathways; therefore, this interaction may be extrapolated
to other medication combinations. Both medications repre-
sent the stereotypical strong dual-inhibitor (inhibiting both
CYP3A4 and P-glycoprotein/ABCB1), which are com-
mon pathways for hepatic metabolism and are involved in
many other drug interactions. Combination of colchicine
and clarithromycin is categorized as risk D, necessitating
a consideration of therapy modification in select patients.
The increased levels of colchicine and resulting elevated
distribution to tissues such as muscle, as caused by its
interaction with clarithromycin, most likely represent the
culprit of these acquired events of rhabdomyolysis. As both
patients had previously normal hepatic and renal function,
the combination could have been safely administered with
a colchicine dose reduction.

To date, eight case studies have described colchi-
cine intoxication in patients treated concomitantly with
clarithromycin [12-19]. All patients had received main-
tenance doses of colchicine (range 1-1.5 mg/day) for

treatment of FMF, gouty arthritis, or AA amyloidosis. The
vast majority of cases described presentations of typical
colchicine toxicity, manifesting as gastrointestinal symp-
toms (abdominal pain, vomiting, and diarrhea) shortly after
concomitant administration of macrolides prescribed for
management of a variety of conditions. Rollot et al. [13]
described a 76-year-old patient with FMF on chronic col-
chicine therapy who had undergone H. pylori eradication
therapy and subsequently presented with fever, abdominal
pain, diarrhea, and later alopecia, attributed to colchicine
intoxication. The patient’s symptoms were completely
resolved after hydration and lowering of colchicine dose.
Akdag et al. [16] described two patients with renal fail-
ure who developed colchicine toxicity due to combination
with clarithromycin. van der Velden et al. [19] described
acute neurotoxicity due to clarithromycin and colchi-
cine in patient with renal failure treated with simvastatin.
Cheng et al. [14] described two patients with fatal agranu-
locytosis attributed to a combination of clarithromycin and
colchicine.

There is only one retrospective study on patients who
were prescribed clarithromycin and colchicine during the
same clinical admission [17]. Case—control comparisons
were made between 116 patients who received concomi-
tant two-drug therapy and patients who received sequen-
tial therapy. Assessment of the clinical presentations and
outcomes of the two patient groups and analysis the risk
factors associated with fatal outcomes was recorded. Nine
(10.2 %) of the 88 patients who received concomitant
two drugs died, and only 1 (3.6 %) of the 28 patients who
received the drugs sequentially died. Multivariate analy-
sis of the 88 patients who received concomitant therapy
showed that longer overlapped therapy, the presence of
baseline renal impairment, and the development of pan-
cytopenia were independently associated with death. The
authors concluded that these drugs should not be adminis-
tered together.

As opposed to the previous cases that described classic
symptoms of colchicine toxicity due colchicine—clarithro-
mycin interactions, only two cases exist of patients suf-
fering rhabdomyolysis. McKinnell et al. [15] described a
48-year-old patient on colchicine treatment for gout who
developed rhabdomyolysis after beginning treatment with
clarithromycin for pneumonia. Kim et al. [18] described
colchicine-induced rhabdomyolysis caused by interac-
tion with clarithromycin in a patient with Behcet disease.
Both patients in our review carried the diagnosis of FMF
and were treated with colchicine for many years without
side effects until receiving triple combination therapy for
the eradication of H. pylori. Initially, both our patients
presented with symptoms concerning for acute colchi-
cine toxicity, although their clinical picture progressed to
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rhabdomyolysis. These manifestations resolved promptly
after the discontinuation of colchicine, the abnormal val-
ues of CK, LDH, AST, and ALT returned to normal levels.
Both patients had normal kidney function at baseline, and
neither presented with pancytopenia. The role of muscle
biopsy in rthabdomyolysis has been discussed in a review
article by Nance and Mammen [39]. The authors describe
the test’s utility in revealing metabolic disturbances such
as various mitochondrial diseases, enzyme deficiencies,
fatty acid oxidation disorders, and glycogen storage dis-
eases. The review highlights that muscle biopsy should be
undertaken only after resolution of acute rhabdomyolysis
to observe inherent underlying disease. In the cases pre-
sented in this article, muscle biopsies were not preformed
as each represented an isolated event for the patients and
a temporally related culprit for acquired disease had been
identified; suspicion of rhabdomyolysis predisposing dis-
eases, other than FMF and the drug interaction discussed,
was very low.

As part of a broad differential to drug-related rhabdo-
myolysis, inherent myalgias of FMF must be considered.
Rigante et al. [40] have discussed this topic in a review
highlighting noncanonical manifestation of FMF. These
myalgias may be divided into three categories: sponta-
neous, exercise-induced, or protracted (which have been
associated with various vasculitides and infections).
Nonetheless, a temporal association between the com-
bination therapy initiation and the onset of myopathy in
our patients whom had been treated uneventfully with
colchicine for a long time strongly suggests an interac-
tion between colchicine and one of the drugs the patient
received for the eradication of H. pylori. To date, no inter-
actions between omeprazole and colchicine or amoxicillin
and colchicine have been reported in the literature. Our
case report is the first to describe rhabdomyolysis due to
colchicine—clarithromycin interaction in FMF patients
with normal renal functions. Both patients received
clarithromycin as part of the triple therapy for eradication
of H. pylori. We hypothesize that clarithromycin brought
about toxic levels of colchicine on the basis of its abil-
ity to inhibit CYP3A4 and the P-glycoprotein transport
system. Previous reports of colchicine intoxication in
patients treated with macrolide antibiotics concur with
our assumption. Triple combination therapy for eradica-
tion of H. pylori including clarithromycin is frequently
prescribed. Physicians should be aware of interaction-
induced rhabdomyolysis in FMF patients under stable
long-term management with colchicine when considering
antibiotic treatment with clarithromycin.

Author contributions O.C.—Study design, author; G.L.—Study
design, author; A.H.—Patient selection, case presentation; A.G.—
Patient selection, case presentation; Y.L.—Study design, editorial
review.
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