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SUMMARY
Rhabdomyolysis is a syndrome resulting from striated 
muscular breakdown, which may occur due to drug 
therapy with agents such as selective serotonin 
reuptake inhibitors (SSRIs). Although studies have 
shown that fluvoxamine can rarely cause myalgia, 
there are no reported cases of rhabdomyolysis due to 
fluvoxamine monotherapy. Here we describe a case of 
rhabdomyolysis due to fluvoxamine monotherapy for 
obsessive-compulsive disorder. The young adolescent 
developed pain in the extremities, and an increase 
in serum creatine kinase (CK) and myoglobin during 
fluvoxamine treatment. These adverse reactions were 
reversed immediately after the medicine was changed to 
another SSRI—sertraline. This is the first reported case of 
fluvoxamine-associated rhabdomyolysis. It is advisable to 
determine serum CK levels before starting fluvoxamine 
treatment, and then at regular intervals, to avoid the 
occurrence of severe acute kidney injury with possible 
life-threatening complications.

BACKGROUND
Fluvoxamine is a selective serotonin reuptake 
inhibitor (SSRI), widely used in the treatment 
of anxiety, obsessive-compulsive disorder, and 
depressive disorder. Increasing clinical data suggest 
that fluvoxamine use in early-stage subjects with 
COVID-19 might be associated with a reduced risk 
of intubation or death.1 Fluvoxamine is relatively 
safe compared with other psychiatric medications. It 
can affect cardiac conduction, causes hypotension, 
prolongs QTc interval, and increases the propen-
sity for seizures.2 3 However, there is no report that 
fluvoxamine could induce rhabdomyolysis.

Rhabdomyolysis is a condition that arises from 
striated muscle injury causing the release of massive 
amounts of uric acid, the heme-containing protein 
myoglobin, phosphate ions, potassium ions, and 
creatine kinase into the circulation. Serious rhab-
domyolysis could lead to acute renal failure and 
life-threatening arrhythmia. Causes of rhabdomy-
olysis are varied and include excessive muscular 
activities, trauma, infection, drugs, electrolyte 
imbalance, and toxins. Antipsychotics and statins 
are the most common causes of drug-related rhab-
domyolysis.4 There are also some reports regarding 
the occurrence of rhabdomyolysis following the use 
of SSRIs such as sertraline, escitalopram and parox-
etine. Here we present a case of rhabdomyolysis 
in a male adolescent who received fluvoxamine 
monotherapy for obsessive-compulsive disorder. 
Notably, the reaction regressed following the switch 
to sertraline. To the best of our knowledge, this is 

the first reported case of fluvoxamine-associated 
rhabdomyolysis.

CASE PRESENTATION
This male early adolescent was admitted due to 
exercise-induced extremity pain for 2 weeks (day 
0). He had 1 day of dark urine and loss of appetite, 
but no other symptoms, such as headache, dizziness, 
nausea or vomiting. A blood investigation showed 
his serum creatine kinase (CK) (28 855.0 U/L) and 
creatine kinase-MB (CK-MB) (245.4 U/L) were 
notably elevated. A test for urine myoglobulin was 
positive, thus the patient was diagnosed with rhab-
domyolysis and given intravenous hydration, and 
alkalisation of urine for symptomatic treatment. 
Seven days after treatment, laboratory tests showed 
decreases in CK (1356.8 U/L), CK-MB (21.2 U/L) 
and myoglobin (313.9 ng/mL), demonstrating 
recovery from rhabdomyolysis.

The patient had a history of obsessive-compulsive 
disorder and social phobia for 2 years, charac-
terised by checking excessively recurrent worries 
about doing things incorrectly and incompletely, 
and avoiding being around others. However, he 
had not received any medication for obsessive-
compulsive disorder in the past year. On day 7, 
his psychotic symptoms of checking and doubting 
worsened and treatment with fluvoxamine 50 mg/
day was started. On day 15, because of exacerba-
tion of the patient’s obsessive-compulsive disorder, 
the psychiatrist adjusted the fluvoxamine dose to 
100 mg/day. During fluvoxamine treatment from 
day 7 to day 27, a series of laboratory tests showed 
the patient’s CK and myoglobin levels continued 
to increase (figure 1). Under the suspicion that the 
increased CK level was triggered by fluvoxamine, 
the psychiatrist stopped fluvoxamine and switched 
to sertraline. After fluvoxamine was discontinued, 
the CK level continued to decrease and returned to 
normal.

INVESTIGATIONS
This case yielded a score of 7 according to the 
Naranjo Adverse Drug Reaction Probability Scale.5 
The adverse event appeared after the suspected 
drug was administered and improved when the 
drug was discontinued. During the treatment, there 
were no other alternative causes that could on 
their own have caused the reaction. The reaction 
became more severe when the fluvoxamine dose 
was increased. The adverse event was confirmed by 
clinical laboratory tests of CK and myoglobin levels. 
All the evidence indicated that fluvoxamine was the 
highly probable cause of the rhabdomyolysis.

http://www.eahp.eu/
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TREATMENT
Under the suspicion that the increased CK level was triggered by 
fluvoxamine, the psychiatrist stopped fluvoxamine and switched 
to sertraline.

OUTCOME AND FOLLOW-UP
After fluvoxamine was discontinued, the CK level continued to 
decrease and returned to normal value, and the unusual signs 
and symptoms gradually disappeared.

DISCUSSION
The use of SSRIs in child and adolescent populations has been 
rising, and typically include fluoxetine, sertraline, citalopram, 
escitalopram, paroxetine and fluvoxamine. Reported cases 
throughout the world regarding the occurrence of rhabdomy-
olysis with SSRIs have concerned sertraline, escitalopram and 
paroxetine.6–8 A young adult in their 20s took a dose of 100 mg 
of sertraline monotherapy and developed signs consistent with 
rhabdomyolysis.9 Notably, the symptoms of our patient regressed 
as the treatment was switched to sertraline. Pharmacokinetic 
data suggest that CYP2C19 is the major metabolic pathway 
of sertraline, while fluvoxamine is extensively metabolised by 
CYP2D6 to compounds with little pharmacological activity 
towards serotonin reuptake inhibition.10 11 However, we did not 
investigate the related genetic background of the patient, thus 
variations in polymorphic cytochrome P450 enzymes may result 
in lower or greater exposure to these drugs.

Although the mechanism by which SSRIs cause rhabdomyolysis 
is unsure, there are some hypotheses. SSRIs inhibit the presyn-
aptic reuptake of serotonin at the serotonin transporter, subse-
quently increasing serotonin levels at the postsynaptic membrane 
in the serotonergic synapse. A study showed that an increment of 
serotonin (5-HT) in animals may accumulate in skeletal muscle 
by passive diffusion and become toxic to skeletal muscle, thereby 
leading to necrosis and massive elevation of CK.12 High levels of 
serotonin in the synaptic cleft may cause an overactivation of the 
central and peripheral serotonin receptors, leading to serotonin 
syndrome. A subset of patients with serotonin syndrome devel-
oped recurrent episodes of rhabdomyolysis.13

An alternative central mechanism for dopamine has also 
been proposed. The dopaminergic block in the hypothalamus 
or striatum always causes generalised muscular contraction, 

rigidity and potentially rhabdomyolysis.14 15 This theory 
explained the fewer elevations in the CK level with antipsy-
chotics that have less dopamine type 2 receptor blockade, 
such as aripiprazole, clozapine and quetiapine, compared 
with olanzapine.16 A study showed that acute administration 
of fluvoxamine inhibits the basal firing rate of dopaminergic 
neurons in the ventral tegmental area of rats.17 However, it 
was interesting to find that long-term treatment with fluvox-
amine may downregulate dopamine transporters and preserve 
dopaminergic innervation in the striatum.18 Therefore, the 
dopaminergic mechanism of fluvoxamine-associated rhabdo-
myolysis remains unclear.

Additionally, electrolyte imbalance may contribute to rhabdo-
myolysis. Hypokalaemia is the most common cause related to an 
electrolyte imbalance that causes rhabdomyolysis. A report indi-
cated that fluvoxamine mediated potassium channel inhibition 
and promoted the potential risk of arrhythmia.19 The patient 
had no electrolyte imbalance in our case. So here the possibility 
of hypokalaemia associated with fluvoxamine can be excluded.

Fluvoxamine is also a potent sigma-1 receptor agonist.1 
Fluvoxamine, sertraline, fluoxetine, and citalopram have a high 
to moderate affinity for sigma-1 receptors in the rat brain, and 
sertraline may be an antagonist at the sigma-1 receptor chap-
erone.20 Mutations in the sigma-1 gene are associated with distal 
neuropathies with skeletal muscle dysfunction, such as muscle 
wasting, but there are no reports on the mechanism of the sigma-1 
receptor and rhabdomyolysis. New research showed the pres-
ence of abnormal mitochondria and derangements in dystrophin 
localisation in skeletal muscles from sigma-1 knockout mice.21 
It suggests that sigma-1 activation plays an important role in 
maintaining the structural and functional aspects of healthy skel-
etal muscle. This may explain the rarity of fluvoxamine-induced 
rhabdomyolysis compared with other SSRIs such as sertraline 
and paroxetine.

SSRIs target the serotonin transporter, thereby influencing 
the serotonergic tone. Nearly 95% of the serotonergic system 
is localised in the gastrointestinal tract. The gut microbiota 
synthesises tryptophan and promotes serotonin biosynthesis 
in the host organism.22 Correspondingly, a range of common 
medications has a direct influence on the growth of human gut 
microbiota.23 Serotonin affects the growth of microbes such as 
Escherichia coli and Rhodospirillum rubrum, and exacerbates in 
vivo infection in Pseudomonas aeruginosa.24 Fluoxetine admin-
istration results in the selective depletion of lactobacilli and 
increases the abundance phylotypes related to dysbiosis.25 It has 
been reported that Lactobacillus and Bifidobacterium may influ-
ence tight junction proteins of the intestine and regulate muscle 
size.26 One theory suggested the release of bacterial endotoxin 
into the bloodstream, causing a vasoconstrictive effect and local 
ischaemic damage to myocytes.27 This suggests that SSRIs are 
capable of altering the gut microbiota; in turn, gut microbiota 
can also modulate drug efficacy and cause negative clinical side 
effects. However, there are no studies on SSRI-induced alter-
ations in the composition of the intestinal bacterial commu-
nity in patients with rhabdomyolysis. High-quality studies are 
needed to elucidate the SSRI-associated rhabdomyolysis with 
gut microbiota abnormalities.

In conclusion, rhabdomyolysis associated with fluvoxamine 
use not been previously reported. In such cases, it is not always 
possible to predict how a particular adverse drug reaction occurs. 
Nevertheless, rhabdomyolysis can be asymptomatic. Thus, it is 
advisable to determine serum CK levels before treatment and 
then at regular intervals to avoid the occurrence of severe acute 
kidney injury with possible life-threatening complications.

Figure 1  Creatine kinase (CK) and myoglobin (Myo) levels from onset to 
outcome.
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Learning points

	⇒ This is the first reported case of fluvoxamine monotherapy 
associated with rhabdomyolysis.

	⇒ Fluvoxamine causes rhabdomyolysis by a mechanism 
different from that of sertraline.

	⇒ Regular monitoring of serum creatine kinase is recommended 
for patients being treated with fluvoxamine.
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