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ABSTRACT

We present a patient with mitochondrial myopathy who developed rhabdomyolysis following treatment with clindamycin. While
clindamycin is not yet linked to drug-induced rhabdomyolysis in the literature, other drugs with mechanisms of action similar to
clindamycin have been shown to damage human host mitochondria. Given this, we contend that clindamycin may also be capable
of causing mitochondrial injury, and that while in otherwise healthy patients it may not produce any negative clinical outcome, it

can precipitate rhabdomyolysis in certain patients whose mitochondria are already vulnerable.
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1. INTRODUCTION

Rhabdomyolysis is a well studied clinical presentation af-
ter significant damage to muscle cells occurs, causing the
byproducts of degrading cells to circulate, damaging other or-
gans that are unable to filter excessive amounts of this waste.
The mitochondria in muscle cells play a central role in the
production of adenosine triphosphate (ATP) and myoplasmic
Ca2+ and when it is not functioning properly, can predispose
a patient to myopathies and frequent bouts of rhabdomyol-
ysis.ll Mitochondrial myopathies are rare genetic diseases
and may be a risk factor for poorly studied drug-induced
rhabdomyolysis. Although it is common knowledge that
statins and some antibiotics may be responsible for this rare
side effect,”?! we seek to examine the effects of clindamycin
as an inciting factor in rhabdomyolysis in a patient with a
mitochondrial myopathy.

2. CASE PRESENTATION
We present a 49 year-old male with mitochondrial myopathy
who initially presented with non-purulent cellulitis of the

left foot. The patient’s medical history was significant for
mitochondrial myopathy diagnosed at age 23 after presenting
with Progressive External Ophthalmoplegia (PEO), ptosis,
muscle wasting, muscle weakness, and ataxia. Diagnosis
was confirmed with muscle biopsy showing COX deficiency,
ragged red fibers, and multiple mtDNA deletions, as well
as DNA sequencing that revealed a compound heterozygous
mutation in the RNASEHI gene. Following his presenta-
tion with non-purulent cellulitis, the patient was discharged
on a seven day course of oral clindamycin. Blood cultures
drawn during this admission were negative. On the second
day of treatment, the patient began to feel profound fatigue
and needed help getting to the bathroom at home. On his
third day of treatment, he developed severe lower abdom-
inal pain and returned to the hospital. On admission, he
was found to have acute urinary retention. A foley catheter
was placed, which not only emptied over one liter of urine,
but resolved his severe abdominal pain. Urinalysis showed
2+ blood with few red blood cells, prompting a creatinine
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phosphokinase (CPK) to be drawn. He was found to have a
CPK of 9866 units/liter (U/L) and was started on aggressive
intravenous fluid resuscitation for rhabdomyolysis. Blood
cultures were negative during the second admission as well.
The patient reported that his fatigue started immediately after
starting the clindamycin, which he had never taken before.
Due to concern for an adverse medication reaction with the
clindamycin, his cellulitis treatment course was switched to
vancomycin for 2 more days. The patient’s symptoms im-
proved and his CPK decreased from 9888 U/L to 1393 U/L
with one day of aggressive fluid treatment, and continued to
downtrend until his discharge five days after admission. The
etiology of his rhabdomyolysis was thought to be from the
clindamycin since it had just been started several days prior
to his symptoms and he had no other precipitating factors.

3. DISCUSSION

Clindamycin is a bacteriostatic drug that inhibits protein
synthesis by binding to the 50S subunit of bacterial ribo-
somes. Common reported side effects of clindamycin in-
clude rash, hepatotoxicity, and diarrhea, while less common
side effects include nausea, vomiting, loss of appetite, and
a metallic taste.’) Based off our literature search, there
have been no reported cases of clindamycin or other lin-
cosamides inducing rhabdomyolysis in the clinical setting.
However, there are reports of other antibiotics with simi-
lar mechanisms of action to clindamycin (ie. binding to
bacterial ribosomes), targeting mitochondrial ribosome com-
ponents in eukaryotic and host human cells.*'% This is
thought to be a result of similarities between ribosomal ma-
chinery in prokaryotic bacterial organisms and in human
mitochondria, which may be explained by the theory that
human mitochondria evolved from bacteria engulfed by an-
cient eukaryotic cells (the “endosymbiotic theory”).l”! In
healthy patients, the impact of this mitochondrial injury may
be subclinical, however we hypothesize that the level of in-
sult caused by clindamycin may be enough to precipitate
a visible negative outcome in patients whose mitochondria
are already damaged. While not classically associated with
clindamycin, rhabdomyolysis is a well-documented possible
side effect of HMG-CoA reductase inhibitors (statins), and
has also been associated with certain cancer treatment drugs

(tyrosine kinase inhibitors, trabectedin), disease-modifying
anti-rheumatic drugs (leflunomide), antibiotics (daptomycin),
and anesthetics (propofol).l'! However, rhabdomyolysis has
also been shown to occur in patients with mitochondrial
disorders when stressors (such as prolonged exercise, viral
illnesses, and strenuous physical activity) overtax the cells’
inherently susceptible mitochondria.!'!! In our patient with
mitochondrial myopathy, we believe that ribosomal damage
caused by clindamycin compounded the stress on already
vulnerable mitochondria, leading to the episode of acute
rhabdomyolysis. While septicemia (without direct muscle
infection) can also be a cause of rhabdomyolysis in the clin-
ical setting,!'>13] the fact that the patient’s blood cultures
were negative during both admissions makes it unlikely in
this case. The theory that this patient’s rhabdomyolysis was
precipitated by his clindamycin treatment is supported by the
fact that the rhabdomyolysis resolved once the clindamycin
regimen was discontinued and by the lack of any adverse
reaction to the vancomycin he received afterwards, as van-
comycin acts by impairing bacterial cell wall synthesis and
has no known effect on host mitochondria.

4. CONCLUSION

While clindamycin has not yet been linked to drug-induced
rhabdomyolysis in the literature, this patient’s case was
strongly suggestive of a causal relationship between clin-
damycin and rhabdomyolysis. Given its mechanism of action
and the fact that other antibiotics which share that mecha-
nism of action have been shown to damage mitochondria in
human host cells, we believe that clindamycin may also be
capable of causing mitochondrial injury. While in healthy
patients this level of mitochondrial insult may be insuffi-
cient to produce any negative clinical outcome, it may be
sufficient in patients diagnosed with mitochondrial myopa-
thy whose mitochondria are already inherently vulnerable
to injury. Being able to identify rare side effects of com-
monly used medications is a difficult task. We propose that
clinicians should consider including clindamycin as a poten-
tial culprit for drug-induced rhabdomyolysis in patients with
underlying mitochondrial myopathy.
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