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Abstract

Interleukin-6 receptor antagonist tocilizumab is a biologic drug used for treating patients with active rheumatoid arthri-
tis (RA) who failed to respond to synthetic or other biologic disease-modifying antirheumatic drugs or where they were
contraindicated. Interleukin-6 receptor blockade results in a decrease of disease activity but has some potential adverse
effects, the most common being infections. We present a case of a 75-year-old female patient with long-lasting RA, several
comorbidities and multiple prior therapies, who developed back pain and general malaise during tocilizumab intravenous
treatment. The laboratory findings were typical of toxemia, and the imaging findings revealed large psoas muscle abscess.
Surgical and antibiotic treatment was performed with a good outcome. To our knowledge, this has been the first case of a
psoas abscess in a patient with RA treated with tocilizumab described in the literature so far. We also present a review of
the literature regarding infection, and particularly abscess formation in patients treated with biological disease-modifying
antirheumatic drugs, tocilizumab included.
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Introduction

Interleukin-6 (IL-6) plays an important role in the patho-
genesis of rheumatoid arthritis (RA). Tocilizumab, a mono-
clonal antibody against IL-6 receptor, prevents the binding
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to the psoas muscle sheath—a secondary psoas abscess [7].
Common microbiological causative agents are Staphylococ-
cus aureus, Escherichia coli, Bacteroides species and Myco-
bacterium tuberculosis [8]. A primary psoas abscess is more
common in HIV-positive individuals and children, while a
secondary form is more common in diabetics, patients on
glucocorticoid therapy and patients with renal failure. A sec-
ondary psoas abscess, which is more prevalent, may have
its origin in the gastrointestinal, urogenital, musculoskeletal
or other nearby organ systems. Within the musculoskeletal
system, the most common entities are spondylodiscitis,
osteomyelitis, septic arthritis, and sacroiliitis [9]. Here, we
present a case of a psoas abscess in a patient with RA treated
with intravenous tocilizumab, along with the review of the
literature on the topic. Prior to collecting and analysing the
data, and executing this work, written consent was obtained
from the patient.

Case report

A 75-year-old female patient with long-standing RA treated
with intravenous tocilizumab, was admitted in the emer-
gency department because of the pain in the left lumbar
region, accompanied by a fever and vomiting. Her history
revealed that she had been diagnosed with RA 35 years ago.
As for the conventional synthetic DMARDs for RA, she had
previously been treated with sulfasalazine and chloroquine,
which were discontinued due to ineffectiveness, followed by
methotrexate (both orally and intramuscular) and lefluno-
mide, which were discontinued due to side effects. Thereaf-
ter, the patient was treated with tumor necrosis factor alpha
(TNF-a) inhibitor adalimumab for 2 years, which was dis-
continued due to secondary inefficiency. She had aloarthro-
plasty of the left knee 13 years ago with a good functional
outcome. As for comorbidities, the patient had coronary
heart disease, hypertension, hyperlipidaemia, osteoporosis
and multiple herniations of thoracic and lumbar interverte-
bral discs, the latter being a possible reason for uncertainties
regarding the diagnosis at the onset of the symptoms.

Symptoms suggesting urinary infection (discomfort dur-
ing voiding, bladder pain and cloudy urine) started 3 weeks
earlier and the microbiological analysis showed E. coli in
significant number (10° CFU/ml). She was treated with dif-
ferent oral antibiotics in sequential way (according to the
antibiogram, starting with norfloxacin followed by amoxicil-
lin + clavulanic acid), as well as with analgesics, including
intramuscular administration, both prescribed by her general
practitioner resulting in a mild improvement in symptoms.
The pain in the lumbar region began 2 weeks prior to her
admission, as well as loss of appetite and loss of body weight
(6 kg in total).
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For her RA the patient had been receiving tocilizamab
(680 mg I'V) once a month for the previous 30 months, with
no interruptions, in combination with an orally administered
low-dose prednisone (5 mg per day). She experienced an
excellent clinical response, with a decrease from the baseline
to the presented moment in DAS28 (from 7.27 to 4.759), and
HAQ (from 2.25 to 1.875).

At the admission, she was presented as an obese (BMI
32.4 kg/m?), weary and tired ambulating female patient, with
a fever (38.5 °C) and tenderness during palpation of the left
lumbar region. Also, typical signs of chronic RA (thickening
and flexion contracture of metacarpophalangeal joints, ulnar
deviation of fingers of both hands, flexion contracture of the
right elbow, thickening, soreness and flexion contracture of
the right knee) and chronic low-back pain (decreased range
of motion with slight pain at the end of movements, but no
radiating pain into legs) were observed, too.

As for the laboratory tests, there were spiking values
in the following results: highly increased C-reactive pro-
tein (149.4 mg/L) and erythrocyte sedimentation rate
(105 mm/3.6 ksec), leucocytosis (11.8 x 10°/L) with neu-
trophilia (77.9%), and anaemia (haemoglobin 98 g/L). Also,
urine analysis revealed leukocyturia and bacteriuria (more
than 100 leukocytes per power field). The abdomen ultra-
sound exam showed an inhomogeneous, partly solid and
partly liquid formation next to the lower pole of the left
kidney (Fig. 1). An abdominal computerized tomography
(CT) scan (Fig. 2a, b) was also performed showing a collec-
tion of fluid sized 10X 10X 17 cm in the left retroperitoneal
region, in the area of the psoas muscle. The MRI (mag-
netic resonance imaging) of the lumbar spine confirmed a
psoas abscess. Tocilizumab was immediately excluded from
the therapy, and prednisolone was tapered quickly off until
exclusion. The patient underwent extraperitoneal surgical
drainage of the abscess, from which E. coli was isolated.

Abdomen

2D HAR
P 94%
Frq 4.0
Gn 37
DR 72
FR 40
D 16.0

Fig.1 Abdominal ultrasonography: inhomogeneous formation next
to the lower pole of the left kidney, partly solid and partly liquid
(arrows)
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Fig.2 a Abdominal CT
scan—coronal view: a well
circumscribed retroperitoneal
collection of dense liquid and
partially gaseous contents
(arrows) measuring 10x 10x 17
cm in projection of the left
psoas muscle. b Abdominal CT
scan—axial view: a collection
of dense liquid and partially
gaseous contents (arrows)
within and along the left psoas
muscle

Fig.3 Control MRI: an abscess collection within the left psoas mus-
cle (arrow), measuring 5X7 cm, with surrounding inflammation of
adipose tissue

Also, a double parenteral antimicrobial therapy was applied
(co-amoxiclav and gentamicin). This resulted in the disap-
pearance of the symptoms and abscess regression on imag-
ing (Fig. 3). After that, the patient continued to take amoxi-
cillin with clavulanic acid at a dose of 1 g twice a day orally
for 5 days, followed by 10 days of 500 mg ciprofloxacin
twice a day. Since then the patient was without any signs
or symptoms of the recurrence of the psoas abscess. She
is under regular check-ups by urologists and nephrologists
for recurrent urinary tract infections, which she is obvi-
ously prone to, and on one occasion she was hospitalized
for acute pyelonephritis, successfully treated according to
the antibiogram.

As for RA, due to unclear data from the medical records
on the side effect of previous use of leflunomide, and in
shared decision making with the patient, re-administration
of leflunomide at a dose of 20 mg was attempted. The patient
did not develop side effects and the drug was well-tolerated,
but she is still dependent on a low-dose prednisolone with
insufficient disease control. Respecting the patient’s age
and comorbidities, the introduction of a targeted synthetic
DMARD is being considered. In the meantime, minimally
invasive treatment for L4-L5 disc herniation with a good
outcome was performed.

Search strategy

We searched the PubMed and Scopus databases for original
articles, reviews, letters, short communications and notes in
English from 1971 for PubMed and from 2004 for Scopus
to the latest date for both of them of October 19th 2020.
Our search strategy included looking for titles, abstracts,
and keywords using the following default settings: “infec-
tion” AND “biological disease-modifying antirheumatic
drugs” AND “rheumatoid arthritis”, “infection” AND “toci-
lizumab” AND “rheumatoid arthritis”, “urinary infection”
AND “tocilizumab” AND “rheumatoid arthritis”, “abscess”
AND “biological disease-modifying drugs”, “abscess” AND
“tocilizumab”, "abscess" AND ,tocilizumab" AND "rheu-
matoid arthritis". The search results are shown in Table 1
[10].

Discussion
Our patient suffering from long-term RA on tocilizumab
monotherapy and concomitant low dose of glucocorticoids

developed a psoas abscess as a complication of urinary
tract infection. Previous studies have shown an association

@ Springer



822

Rheumatology International (2021) 41:819-825

Table 1 Search strategy of the

Search terms and Boolean operators

Number of publications

literature
PubMed Scopus
“Infection” AND “biologic disease-modifying antirheumatic drugs” AND 11 64
“rheumatoid arthritis”
“Infection” AND “tocilizumab” AND "rheumatoid arthritis" 167 1263
“Urinary infection” AND “tocilizumab” AND “rheumatoid arthritis” 0 0
“Abscess” AND “biologic disease-modifying drugs” 0 0
“Abscess” AND “tocilizumab” 6 94
“Abscess” AND “tocilizumab” AND “rheumatoid arthritis” 2 0

between older age (>65 years), disease duration (>10 years),
and concomitant glucocorticoid therapy (>5 mg daily) with
the development of serious infections during tocilizumab
treatment [11, 12].

The safety and efficacy of tocilizumab in monotherapy
have been elucidated in detail in a meta-analysis by Nishi-
moto et al. [13]. The results showed that infections, followed
by gastrointestinal disorders and changes in the skin and sub-
cutaneous tissue are the most common side effects. Changes
in laboratory findings, such as dyslipidemia and elevated
liver enzymes, are also common. As for infections, the most
common are mild infections of the upper respiratory tract,
while the most prominent serious infections are pneumo-
nia, herpes zoster and cellulitis. It is important to note that
the frequency of infections was not related to the duration
of tocilizumab administration. No significant differences in
the safety profile were observed between the recently intro-
duced subcutaneous IL-6 receptor blocker sarilumab and
tocilizumab [14].

In a head-to-head comparison of the safety of tocili-
zumab and TNF-« inhibitors in Japanese patients, a higher
frequency of concomitant use of oral glucocorticoids was
observed in the tocilizumab group. A higher incidence of
serious infections has also been reported in patients treated
with tocilizumab who were concomitantly taking oral glu-
cocorticoids at a dose equivalent to 5 mg of prednisolone
daily or higher [15]. Our patient was treated with such a
combination.

Due to nonspecific symptoms and diverse clinical fea-
tures, a psoas abscess can be mistaken for diverticulitis, ret-
rocecal appendicitis, a psoas muscle hematoma, iliopsoas
bursitis, sciatica, metastatic disease or even aortic aneu-
rysm [9]. Infectious spondylodiscitis could have also been
suspected in our patient, due to the previously described
increased risk of hematogenous infection of degeneratively
altered intervertebral discs. In the case reported by Tsu-
jimoto et al., the patient presented with almost the same
symptoms (low back pain, fatigue, fever and dyspnoea), and
highly elevated CRP values (133 mg/L) as in our case. The
patient was also treated with a standard dose of IV tocili-
zumab, and a low dose of methylprednisolone (2 mg daily)
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for 2 years. Compared to our patient, she had a lower BMI
(18.6 kg/m?) and shorter disease duration (14 years), while
as for comorbidities, cardiovascular disease was present, too
[16]. A recent case report showed the occurrence of spinal
cord abscesses with associated motor deficits in patients
treated with tocilizumab for COVID-19 [17]. An epidural
abscess with associated osteomyelitis of the spine has also
been described in patients with RA treated with tocilizumab
after a transient bacteriemia caused by Salmonella enter-
itidis [18]. A group of authors from Japan reported a case
of disseminated infection and bacteriemia with Nocardia
brasiliensis. The patient was treated for RA with subcutane-
ous tocilizamab (162 mg every 2 weeks) for 2 months, with
concomitant prednisolone (7.5 mg per day) and methotrexate
(8 mg per week), both administered for a decade. Abscesses
confirmed by a CT scan were observed in the lungs and
subcutaneously in the left buttock region [19]. Also, a strep-
tococcal lung abscess has been described in patients with
Takayasu arteritis treated with tocilizumab [20].

In therapy-resistant adult-onset Still’s disease, tocili-
zumab, along with IL-1 receptor antagonist anakinra, has
been shown to be the most effective biological drug with a
satisfactory safety profile. One case of a psoas abscess with
Staphylococcus aureus was described but the authors did
not provide the information whether concomitant immuno-
suppressive or immunomodulatory therapy was used [21].
Moreover, a fatal outcome was observed in a patient with
streptococcal infection in the area of the pectoralis major and
minor and latissimus dorsi muscles. The patient was receiv-
ing tocilizumab monotherapy for RA and died of necrotizing
fasciitis complicated by sepsis [22].

It is of note that in the defence against Mycobacterium
tuberculosis infection, the production of interferon gamma
(INF-v) is crucial. Tocilizumab has been shown to have an
insignificant effect on the reduction of INF-y. Therefore,
compared to TNF-a inhibitors (i.e. infliximab and etaner-
cept), it has a lower risk of tuberculosis reactivation [23].

Manabe et al. presented a case of a patient with necrotiz-
ing soft tissue infection emphasizing the importance of
recognizing infections in patients treated with tocilizumab
in whom the symptoms of toxemia are masked by IL-6
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blockade [24]. Tocilizumab is known to reduce the produc-
tion of acute-phase reactants by its mechanism of action and
thus the detection of infection may be delayed [25]. It also
reduces the B and T-cell response as well as cytotoxicity,
which contributes to an increased susceptibility to infections
in these patients [26]. Transient neutropenia can be present
early after drug administration (usually within the first six
weeks), but it is not yet clear whether this is associated with
an increased risk of serious infections [27]. Compared to
synthetic drugs, a higher risk of developing serious infec-
tions was observed in the first year of treatment with biolog-
ics. This is also associated with the degree of disease activity
and concomitant therapy. Later, the mechanism of action of
the drug itself becomes more important, and thus the grow-
ing need for personalized prevention of the infection risk.
Various agent-specific biomarkers are used in monitoring
during treatment, and the RABITT clinical index is one of
the tools available to assess the risk of infection [28, 29].

It is noteworthy that patients with inflammatory rheu-
matic diseases themselves, without any specific treatment,
have an increased risk of infection due to immune-dysreg-
ulation inherent in the pathogenesis of the disease [30].
Regarding novel treatment of RA, TNF-« inhibitors carry a
slightly increased and mutually comparable risk of develop-
ing a serious infection. The most common infections in those
patients are bacterial infections of the urinary tract, respira-
tory tract and skin/subcutaneous tissue [31, 32]. Among
non-TNF-a inhibitors in treating RA, CD20+B-depleting
agent rituximab appears to have the highest risk of causing
infection [33]. Rituximab-induced hypogammaglobuline-
mia increases susceptibility to encapsulated bacteria, and
treatment is also associated with the reactivation of a HBV
infection [28].

The results of a large retrospective study showed that the
occurrence of serious infections in patients with RA treated
with biologics is influenced, among other things, by the
characteristics of patients, such as disease activity and dis-
ability, comorbidities (especially lung disease), cumulative
dose of glucocorticoids and number of previous conven-
tional systemic DMARDs [34]. This should be taken into
account in this case report, because our patient had all the
aforementioned pre-existing risk factors for developing a
serious infection. Therefore, in this case, a causal relation-
ship of a psoas abscess with tocilizumab alone would be
concluded hastily. Also, when considering a targeted syn-
thetic molecule, such as a JAK inhibitor, one should assess
the risk in regard to recurrent urinary tract infections and
thrombosis within pre-existing coronary heart disease, as
well as an increased risk of herpes zoster infection in people
over 65 years of age [28, 35, 36].

The novelty of this work is that we meticulously described
and pointed out that an abscess, and in this case for the first
time a retroperitoneal abscess, can be an adverse event of an

IL-6 inhibitor in patients with RA. This should be taken into
consideration in clinical practice if relevant symptoms occur,
especially since an internal abscess, such as a psoas abscess,
requires early recognition and prompt medical attention. Our
case was placed in the context of the literature review which
was obtained using a wide range of search terms in the two
most important databases in biomedical electronic search
giving comprehensibility to our work. The main limitation
of this work is that it encompasses only patients on a single
biologic drug, used for a particular condition. Therefore,
generality should be made with caution.

Conclusion

Infection is the most common serious side effect of biologic
drugs, especially in patients with a long-standing disease,
comorbidities and/or concomitant glucocorticoid use.

To the best of our knowledge, this is the first case of a
psoas abscess in patients with RA treated with intravenous
tocilizumab (standard dose) along with a low dose of pred-
nisone. This report contributes to the body of knowledge
regarding safety issues of biologic drugs, namely tocili-
zumab, in the treatment of patients with RA.
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