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SUMMARY
We report three cases of severe disseminated
Staphylococcus aureus infection in patients with
rheumatoid arthritis (RA) treated with tocilizumab.
Tocilizumab is a new drug, unknown to most internists,
and injections given weeks before admission may not be
considered by the patient as part of their ‘current
medical treatment’, and the physician may not be aware
that the patient is severely immunosuppressed. Severe
infections in RA patients treated with tocilizumab may
present with mild symptoms despite severe and
disseminated infection and, as these patients are severely
immunodeficient-intensive diagnostic work-up and early
treatment should be performed. Systematic
postmarketing studies are needed to clarify if there is a
true increased risk of disseminated S aureus infections.
We suggest caution when prescribing tocilizumab to
patients with prosthetic joints and/or prior invasive
S aureus infections and that patients are taught to
inform health staff about their medication history and
their increased risk of infection.

BACKGROUND
Severe infections in rheumatoid arthritis (RA)
patients treated with tocilizumab may present with
mild symptoms despite severe and disseminated
infection and intensive diagnostic work-up, and
early treatment should be performed. The patients
and the physician may not be aware of the severity
of immunodeficiency.
We suggest caution when prescribing tocilizumab

to patients with prosthetic joints and/or prior inva-
sive Staphylococcus aureus infections. We argue for
systematic postmarketing studies to clarify if there
is a true increased risk of disseminated S aureus
infection.

CASE PRESENTATION
Background
In 2008, the interleukin 6 (IL-6) inhibitor, tocilizu-
mab, was introduced to treat patients with RA who
do not respond to treatment with disease-
modifying antirheumatic drugs (DMARDS) or
other biological treatment. IL-6 plays a key role in
eliciting an acute phase response by inducing pro-
duction of C reactive protein (CRP), differentiation
of B-cells to antibody-producing cells, differenti-
ation of cytotoxic T cells, leucocytosis and throm-
bocytosis.1 A marginally increased risk of infection
compared with DMARD has been observed.2–4

Within the year 2011, we have seen three
patients treated with tocilizumab who developed
severe disseminated S aureus bacteremia in
Denmark and we report the cases here.

Case 1
A 68-year-old woman, receiving tocilizumab and
methotrexate (figure 1A) for her RA, was admitted
with progressive global weakness, mild confusion,
aphasia and neck stiffness, but no fever. She had a
history of severe RA for 35 years with previous
joint replacement of the right elbow, left hip and
both knees. On suspicion of neurological infection,
lumbar puncture was performed. The cerebrospinal
fluid was purulent and grew S aureus. The blood
culture was negative. MRI showed a massive epi-
dural abscess from C2 to the sacrum and, in add-
ition, a positron emission tomography (PET)-CT
scan showed pathological activity around the pros-
thesis of the left hip. Immunosuppressive drugs
were stopped and treatment was initiated with
cefuroxime for a total of 6 weeks followed by oral
dicloxacillin 1 g four times a day for 8 weeks and
the infected hip prosthesis was removed. Despite
this, she relapsed twice over the next 6 months and
PET-CT was repeated which now revealed activity
in the right elbow. She had clinical symptoms in
both the knees and aspirate was performed from
these joints which revealed S aureus. All three pros-
theses were removed and she is now receiving long-
term antibiotic treatment and has not relapsed.

Case 2
A 63-year-old man with type 2 diabetes and RA,
receiving azathioprine and tocilizumab (figure 1B)
had a 1-day history of chest pain and increasing
pain in his left ankle. He had prostheses in both
knees inserted 3 years prior to admission. On
admission he had fever and swelling of the ankle.
On suspicion of septic arthritis aspiration from the
ankle joint was performed and gentamicin and
cefuroxime were initiated. Shortly after, the left
elbow, both knees, the right wrist and the basal
joint of the left thumb were tender with swelling.
Multiple aspirations were conducted and S aureus
was cultured from both knees, the left elbow joint
and several blood cultures. Antibiotic treatment
was changed to dicloxacillin and rifampicin after
the growth of S aureus. He was admitted for a total
of 7 months with a need for aggressive surgical
debridement. He had a history of S aureus infection
in the elbow >3 years prior to admission.

Case 3
A 59-year-old man with RA receiving methotrexate,
prednisolone and tocilizumab (figure 1C) was
admitted with 1 week of fever, cough and dys-
pnoea. Blood cultures were positive for S aureus
and he was treated with intravenous dicloxacillin
1 g four times a day. A pleural effusion developed
and S aureus was grown from a diagnostic aspirate
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despite 1 week of relevant treatment. The situation was compli-
cated by respiratory failure, myocardial infarction and dissemi-
nated intravascular coagulation, and he died 11 days after
admission. One year before, he had been treated for infection
with S aureus in his olecranon bursa. In all three cases, endocar-
ditis was excluded by transoesophageal ECG.

DISCUSSION
We have reported three cases of severe S aureus infection in RA
patients treated with tocilizumab of whom one died and the
other two were hospitalised for >4 months. All had advanced
RA and a long treatment history and two patients had a history
of prior invasive S aureus infection and two had prosthetic
joints.

All three cases had relevant symptoms for the doctor to
suspect an infection and initiate early treatment and appropriate
diagnostic investigations. The CRP was relatively low (table 1)
and it was possible for the patients to make an inflammatory
response, although the CRP seemed low compared with the
extent and severity of infection.

It was not registered in any of the admissions file that the
patients had received tocilizumab injections 1–4 weeks prior to
admission. Tocilizumab is a new drug, unknown to most inter-
nists, and injections given weeks before admission may not be

considered by the patient as part of the ‘current medical treat-
ment’ and may not be registered properly by the physician.

Not removing prosthetic joints is a strong predictor for
relapse.5 Whether immediate removal of all prosthetic joints in
case 1 might have changed the duration of illness is unknown.

No information on S aureus colonisation of the skin was
available, and it is unknown whether de-colonisation would be
able to prevent infection in these patients.

In Denmark, 158 patients received tocilizumab in 2011
(http://www.danbio.dk), and three cases of S aureus infection

Table 1 Laboratory values on admission

Case 1 Case 2 Case 3 Reference values

CRP 14 45 36 mg/l
Total leucocyte count 20.3 13 7.6 109/l
Neutrophil leucocyte count 14.6 nd 6.76 109/l
Lymphocyte count 0.2 nd 0.53 109/l
Haemoglobin 9.3 6.3 8.5 Mmol/l
Albumin 44 20 37 g/l
Thrombocytes 152 171 88 109/l

CRP, C reactive protein.

Figure 1 (A–C) Medical history of three patients who developed severe Staphylococcus aureus infection during treatment with tocilizumab.
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reflect a high incidence, but systematic postmarketing studies
should clarify if there is a true increased risk of S aureus
infections.

We suggest caution when prescribing tocilizumab to patients
with prosthetic joints and/or prior invasive S aureus infections.
All patients should be aware that they should inform health staff
about their medication history and their increased risk of
infection.

Learning points

▸ Patients treated with biological antibodies should be
considered severely immunocompromised and treated as
such with intensive diagnostic work-up and immediate
antibiotic treatment if infection is suspected, as severe
infection may present in a less florid manner.

▸ Prior Staphylococcus aureus infections may be a risk factor
for S aureus infection.

▸ Removal or debridement of infected prosthesis is essential if
eradication of infection is to be achieved.

▸ Postmarketing surveillance is important to increase the level
of evidence regarding an increased risk of severe or
disseminated infections with S aureus following treatment
with tocilizumab.
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