Fever in a patient with osteomyelitis: the diagnosis
could be serotonin syndrome
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SUMMARY

Awareness of rare differential diagnoses of common
clinical presentations helps promote early detection and
prompt management of serious conditions. A 54-year-
old man, with an infected non-union following a high
tibial osteotomy, presented with an acutely discharging
abscess to his proximal tibia. He was generally unwell
with a Staphylococcus aureus bacteraemia. The tibia
was debrided, CERAMENT G used as dead space
management and a spanning external fixator applied.
Postoperatively, pregabalin and tapentadol were
commenced in addition to amitriptyline and sertraline,
which the patient was taking regularly. Overnight,

the patient developed hyperthermia, inducible clonus,
hyperreflexia, agitation, confusion and rigors. Prompt
recognition of the possibility of serotonin syndrome
resulted in early cessation of serotonergic medications
and a positive outcome. From this case an important
message is that fever in a patient taking serotonergic
medications should prompt a screening neurological
examination. Clinicians should also be wary when
patients are commenced on multimodal analgesia,
including tapentadol.

BACKGROUND

An awareness of rare differential diagnoses of
common clinical presentations helps promote the
early detection and prompt management of serious
conditions. The following case report describes the
presentation of serotonin syndrome postoperatively
on an orthopaedic ward, which with prompt diag-
nosis was managed effectively with good outcomes
for the patient.

Serotonin syndrome is a rare, unpredictable and
potentially fatal cause of fever. It is a drug-induced
condition caused by too much serotonin within
the synapses of the nervous system. Generally, it
results from the combination of at least two drugs
that increase serotonin levels or sometimes an over-
dose with a single drug that raises serotonin.' Its
incidence among 15 million patients in the USA
who were taking serotonergic agents was around
0.07% to 0.19%.* The true incidence of serotonin
syndrome is thought to be unknown, due to it being
under-recognised and under-reported.’®

Currently, the Hunter Serotonin Toxicity Criteria
(84% sensitive and 97% specific) is the most widely
accepted diagnostic tool, with an emphasis on the
following signs in the presence of a serotonergic
agent: spontaneous or inducible clonus, agitation,
tremor, diaphoresis, ocular clonus, hypertonia,
hyperthermia and hyperreflexia (figure 1).* The
critical management step following diagnosis is

identification and discontinuation of causative
agents. In severe cases complications can include
seizures, disseminated intravascular coagulopathy,
metabolic acidosis, rhabdomyolysis, renal failure
and death. Consequently patients with more severe
cases may require management in critical care.’

CASE PRESENTATION

A 54-year-old man presented with an acutely
discharging sinus with abscess to his right proximal
tibia on the background of a complex orthopaedic
history involving an infected non-union from an
elective right tibial osteotomy. Past medical history
included well-controlled asthma, obstructive sleep
apnoea, hypertension, deep vein thrombosis and
pericarditis.

At presentation, the patient was generally unwell
with swinging fever and was found to have a Staph-
ylococcus aureus bacteraemia. He was started on
flucloxacillin intravenously and an echocardiogram
requested.

Right knee radiographs showed non-union of
the proximal tibia and evidence of a sequestrum,
confirmed by CT scan. Right tibial exploration and
debridement was conducted with tissue sampling,
instillation of CERAMENT G (antibiotic laden
synthetic bone substitute) and application of a span-
ning external fixator. All six tissue samples grew
methicillin-sensitive S. aureus, with Proteus mira-
bilis and Enterobacter growing in one tissue sample.

Following the operation, oral rifampicin was
added. A transthoracic echo showed an echogenic
mobile structure behind the mitral valve leaflet,
which was queried as an endocarditis vegetation.
Flucloxacillin was increased to six times per day.

Postoperative complications included significant
pain and acute kidney injury stage III, the latter
deemed secondary to hypovolaemia and improved
following intravenous fluid administration. The
episodes of fever had resolved at this stage.

On the 5™ day after the operation, following a
difficult night with pain, 75 mg pregabalin (given
two times per day) and subsequently 100 mg tapen-
tadol modified release (given every 12 hours) were
commenced for analgesia. The pregabalin was later
increased to 150 mg (given two times per day). This
was in addition to 25 mg amitriptyline (given one
time per day), 150 mg sertraline (given one time per
day) and 20 mg ketamine (given up to four times
per day as required) which the patient was already
taking.

The following day the patient deteriorated,
and the initial impression was of sepsis secondary
to tibial infection and/or infective endocarditis.
However, following a review of the patient’s
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Figure 1  The Hunter Serotonin Toxicity Criteria (adapted).

medications, the possibility of serotonin syndrome was raised,
as it was noted that he had been commenced on tapentadol (one
dose given) and pregabalin within the previous 48 hours and was
already taking sertraline and amitriptyline. On examination he
had hyperthermia (41°C at highest), tachycardia and tachypnoea.
The patient also had neurological findings of tremor, hyperre-
flexia, agitation and bilateral inducible ankle clonus. These find-
ings in the context of his recent medication history, supported a
diagnosis of serotonin syndrome. Therefore, all serotoninergic
medications were suspended and critical care involvement was
requested.

The patient was admitted to the critical care unit for careful
monitoring. Blood cultures that were taken at the time of the
initial temperature rise grew P. mirabilis. Meropenem was added
and flucloxacillin increased to every four hours. The patient’s
creatine kinase (CK) rose to 6490U/L over the next few days.
The patient did have some tenderness to the mid anterior thigh
and an urgent MRI of the right thigh ruled out myositis as a
cause of the rising CK.

Vital and neurological signs settled after cessation of the medi-
cations in question, with the last significant temperature rise of
39.5°C recorded around 72 hours from the initial clinical deteri-
oration. On day 7 the patient’s CK had dropped to 205 U/L. The
patient was stepped down to the ward and avoided requiring any
level 2 or 3 interventions. A transoesophageal echo, conducted
when the patient was discharged from the intensive care unit,
concluded that there were no criteria present for infective
endocarditis and the previously reported abnormality was not
significant.

INVESTIGATIONS

Laboratory investigations at that time showed a C-reactive
protein (CRP) of 276 mg/L (which rose to 354 mg/L), a white
cell count (WCC) of 7.8x10%/L, neutrophils of 6.7x10°/L,
lymphocytes 0.6 x10°/L, creatinine 138 pmol/L and an alkaline
phosphatase of 138 U/L.

DIFFERENTIAL DIAGNOSIS

With the preceding history of S. aureus bacteraemia, possible
infective endocarditis and a positive blood culture for P. mirabilis,
the initial diagnosis, considered following the patient’s deterio-
ration postoperatively, was sepsis. Indeed, he was concomitantly
treated as sepsis during his stay on the critical care unit, with an
escalation of antibiotic therapy.

El

Figure 2  Patient’s vital signs leading up to intensive care unit
admission. Pregabalin was started at a dose of 75 mg two times per day
(BD) (blue arrow) and increased to 150mg BD (second blue arrow). A
single dose of tapentadol was given (green arrow).
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The ultimate diagnosis of serotonin syndrome was first
suspected due to the rapid deterioration following commence-
ment of tapentadol and pregabalin (figure 2), alongside the
examination findings present at this time, most notably the
substantial hyperthermia of up to 41°C, inducible clonus, confu-
sion, agitation and hyperreflexia. The combination of agitation
and inducible clonus, in the presence of serotonergic medica-
tions, confirmed the clinical diagnosis of serotonin syndrome
as per the Hunter classification system.* Laboratory results also
illustrated a raised CRP without any raise in WCC or neutro-
phils to suggest an overwhelming bacterial infection was present.

Neuroleptic malignant syndrome (NMS) and malignant hyper-
thermia (MH) both also cause a drug-induced hyperthermia.
Within this case NMS was effectively ruled out on the basis that
the patient was not taking any anti-dopaminergic medications.®
With MH, the presentation would have been perioperatively or
immediately postoperatively had a volatile anaesthetic agent or
the depolarising muscle relaxant succinylcholine been used.”

OUTCOME AND FOLLOW-UP

The patient was discharged on a 6-week course of antibiotics.
In the past 6 months he underwent a further orthopaedic proce-
dure on the right knee and currently has a circular fixator in
place. There have been several pin site infections, ongoing issues
with pain and an episode of deep vein thrombosis in the right
leg. Currently, he is walking, fully weight bearing on his leg
with the help of crutches and has been listed for removal of the
external fixator and application of a cast.

DISCUSSION

Serotonin is synthesised from the essential amino acid tryp-
tophan in both the midline raphe nuclei of the brainstem and
enterochromaffin cells of the gastrointestinal (GI) tract.® Around
40% to 80% of the body’s serotonin is stored in the enteroch-
romaffin cells of the GI tract, with the remainder found in the
central nervous system and also on platelets.® Within the central
nervous system and GI tract serotonin has numerous functions
including attention, affective behaviour, thermoregulation,
motor tone, GI motility, vasoconstriction, bronchoconstriction
and platelet aggregation.” Serotonin syndrome is the clinical
manifestation of over activation of these central and peripheral
serotonin receptors.’

Serotonin syndrome typically occurs when two or more
drugs that elevate serotonin are used together, especially if they
elevate serotonin in different ways.' Monoamine oxidase inhib-
itors (MAOI) carry the highest risk profile due to their action
to slow the breakdown of serotonin by blocking monoamine
oxidase.! Serotonin reuptake inhibitors (SSRI, such as sertraline
in this case) and serotonin-norepinephrine reuptake inhibitors
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(SNRI) carry the next most significant risk due to their action
to prevent the reuptake of serotonin from synapses." A combi-
nation of an MAOI with another MAOI or an SSRI or SNRI
is the most dangerous combination of drugs and most likely to
result in serotonin syndrome.’ Tricyclic antidepressants (such as
amitriptyline in this case), opioids, drugs of abuse and selected
other prescription and herbal drugs also carry a significant risk
profile.”

Within this case, the initial episode of fever developed following
initiation of pregabalin (figure 2), with the patient already regu-
larly taking sertraline and amitriptyline, before a more significant
deterioration overnight following the single dose of tapentadol.
It is possible that this initial fever was due to sepsis. The blood
culture taken around this time grew P. mirabilis, which was also
present on a single tissue sample taken operatively. Pregabalin
in the literature is not thought to have any effect on serotonin
receptors or any inhibition of serotonin reuptake.'® However
three case reports were identified where initiation of pregab-
alin was thought to have resulted in serotonin syndrome.'™% A
small double blind randomised controlled trial has also shown
that gabapentin, an analogue of pregabalin, increases serotonin

Patient’s perspective

In 2018 I had a routine HTO (high tibia osteotomy) on my right
leg to correct my stance due to knee pain. | was informed that

| was too young to have a knee replacement and that this
operation would solve my problem. Unfortunately, some 2 years
later | am still using crutches to get around and have a metal
fixator from above the knee down to my ankle.

In 2019, I had severe pain in my leg, swelling and redness so
| took myself to A&E. | was admitted and put in a single room.
From that time, | cannot remember that much. | know | was
hallucinating, and | was feeling irritable and restless. My wife
recalls that | was asking all sorts of random questions. | was
having extreme hot sweats and high temperatures. It is all quite
hazy but my son, who works for our family business, had some
amount of verbal abuse from me. | apparently telephoned him at
3 in the morning asking where he was and accused him of not
finishing a job off because he was too busy smoking. | have no
recollection of this.

It all seemed so surreal like living in a different dimension.
| was admitted to the ICU and remember feeling anxious and
irritated. | remember my wife stood at my bedside crying and still
| had little idea of what was occurring or where | was!

Thankfully, the care and the expertise of the ICU staff saw me
through whatever | was experiencing. | was later told that | had
serotonin syndrome and that it was quite rare for this to occur. |
really do not remember much about the entire chain of events. |
was happy that | came through it.

Learning points
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» Fever in surgical patients is not always secondary to infection.

» Clinicians should be wary when patients are commenced on
multimodal analgesia as inpatients. Specific care should be
taken when prescribing tapentadol with other serotonergic
agents due to an increased risk of serotonin syndrome.

» As part of a neurological examination, clonus is a useful
clinical sign to be aware of when assessing for serotonin
syndrome.

levels when used at a therapeutic range."* However, without any
substantial evidence it is difficult to draw any conclusions in this
case about whether the initiation of pregabalin played any part
in the development of serotonin syndrome.

Tapentadol is a centrally acting opioid. It acts as a p-opioid
receptor agonist, a norepinephrine receptor inhibitor and a weak
serotonin uptake blocker in the rat."® A review of post marketing
safety data, undertaken by the tapentadol manufacturing phar-
maceutical company, Griinenthal, concluded that it is unlikely
that tapentadol has a clinically significant influence on the devel-
opment of serotonin syndrome.'® Of the 151 cases identified,
only 4 were deemed to be robustly diagnosed and of these other
serotonergic medications were taken which could have caused
serotonin syndrome. However, figures from the WHO VigiBase
database rank tapentadol third on the list of serotonin syndrome
individual case safety reports associated with an opioid alone or
with another drug(s) (115 out of 1641 cases; 7%), and second
when the opioid was the only suspected cause (42 out of 147
cases; 28.69%)." 17 Following the administration of tapentadol at
00:30 a.m., the patient in this case suffered a considerable clinical
deterioration which started around 04:44 a.m. As mentioned,
this fulfilled the Hunter classification criteria and would there-
fore seem to strongly suggest that tapentadol, in combination
with sertraline and amitriptyline, caused serotonin syndrome in
this patient. Case reports exist of serotonin syndrome following
tapentadol overdose, however this patient received just one dose
of tapentadol.'®

Prompt diagnosis in this case likely had a significant impact on
the patient outcome, which illustrates the importance of keeping
an open mind when clinical signs do not fully support the more
commonly encountered presentation of sepsis. The key message
to highlight here is that fever in a patient with serotonergic drugs
should prompt a screening neurological examination. The most
important sign to be aware of is clonus, be it spontaneous, induc-
ible or ocular, as this has been found to be strongly associated
with serotonin syndrome.* Therefore, the presence of clonus
with serotonergic polypharmacy should act as a red flag for
clinicians.
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