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Abstract:

Tocilizumab has been used to treat idiopathic multicentric Castleman disease (iMCD). As tocilizumab pre-
vents interleukin-6 from exerting pro-inflammatory effects, there is some concern about a delayed diagnosis
of severe infections during tocilizumab treatment. Although serious infections during tocilizumab therapy
have been previously described in patients with rtheumatoid arthritis, they have not been reported in iMCD.
We herein report a case of disseminated Staphylococcus aureus infection after a superficial skin wound fol-
lowed by psoas and mediastinal abscesses with pyogenic spondylodiscitis in an iMCD patient with diabetes.
Physicians should be alert for the occurrence of disseminated S. aureus infection after even minor skin injury

during tocilizumab therapy.
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Introduction

Castleman disease (CD) is a rare group of lymphoprolif-
erative disorders subdivided by disease extent into unicentric
CD and multicentric CD (MCD), and the latter is further eti-
ologically divided into idiopathic MCD (iMCD), human her-
pes virus-8 (HHVS)-associated MCD (HHV8-MCD), and
polyneuropathy, organomegaly, endocrinopathy, monoclonal
plasma cell disorder and skin changes (POEMS)-associated
MCD (POEMS-MCD) (1). iMCD is
iMCD-thrombocytopenia, ascites, reticulin fibrosis, renal
dysfunction, organomegaly (iMCD-TAFRO), and iMCD-not
otherwise specified (iMCD-NOS) (1). In Japan, iMCD ac-
counts for the large majority of MCD cases (2, 3).

Since interleukin-6 (IL-6) plays a central role in the
pathogenesis of iMCD (4), agents inhibiting interactions be-
tween IL-6 and its receptor have been used for its treat-
ment (5, 6). The anti-IL-6 antibody siltuximab and the anti-
IL-6 receptor antibody tocilizumab have been respectively

subclassified into

approved in US and Japan. In Japan, tocilizumab has been
approved for use in rheumatoid arthritis (RA), juvenile idi-
opathic arthritis, adult-onset Still’s disease, cytokine release
syndromes, and coronavirus disease 2019 (COVID-19), as
well as in MCD. Anti-IL-6 therapy might mask signs and
symptoms of infection through its anti-inflammatory effects,
and indeed, serious infections have been reported in patients
with RA during therapy (7). In contrast, infectious compli-
cations during anti-IL-6 therapy have only been sporadically
described in MCD patients (8).

We herein report a case of disseminated Staphylococcus
aureus infection leading to psoas and mediastinal abscesses
with pyogenic spondylodiscitis after a superficial skin injury
in a tocilizumab-treated iMCD patient with diabetes.

The simultaneous occurrence of psoas (9) and mediastinal
abscesses (10) has not been reported, even in immunosup-
pressed patients. Our experience emphasizes that careful
monitoring must be performed during tocilizumab treatment,
as IL-6 receptor inhibition strongly suppresses acute-phase
reactants, which might mask infection-related signs and
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Figure 1. Chest CT scan showing right trapezius muscle
swelling (a) and a posterior mediastinal paravertebral abscess
(b). Abdominal CT scan showed bilateral psoas muscle ab-
scesses, a left retroperitoneal abscess, and bilateral psoas mus-

cle drainage tubes that were inserted on day 6 (thin arrows) (c).

symptoms and hinder the timely diagnosis of infection.

Case Report

A 56-year-old man who had worked as an excavator op-
erator and received bi-weekly intravenous tocilizumab (8
mg/kg) for iMCD was brought to the Emergency Ward by
ambulance presenting with severe shoulder and back pain.
He had a 10-year history of type 2 diabetes mellitus and a
4-year history of iMCD. He had complained of general mal-
aise at the time of the iMCD diagnosis, and his laboratory
data at that time had been as follows: C-reactive protein
(CRP): 8.1 mg/dL, hemoglobin (Hb): 11.6 g/dL, and immu-
noglobulin G (IgG): 4,301 mg/dL. He had commenced to-
cilizumab treatment one year after being diagnosed with
iMCD, which resulted in an improvement of his general fa-
tigue and inflammatory biomarkers, including CRP, IgG,
and Hb.

One week before admission, the patient suffered abrasions

Figure 2. T2-weighted sagittal MRI of the thoracic and lum-
bar spine showing spondylitis and peripheral abscesses at Th5-
6 (a) and L3-4 (b) spinal levels.

on both knees. He had washed the wound with water and
applied an over-the-counter disinfectant. The wounds hurt
for two days during the process of wound healing. On ad-
mission, his body temperature was 38.9°C, blood pressure
was 117/68 mmHg, and heart rate was 117 bpm. A physical
examination revealed swelling and tenderness of the right
trapezius and quadriceps muscles. The skin on both his
knees showed pigmentation after wound healing. Although
he did not adopt the iliopsoas limb position, he could not
lift his lower limbs freely. There was no evidence of dental
or oro-pharyngeal infections and no cervical cellulitis.

A laboratory evaluation showed leukocytosis [white blood
cell count (WBC) 29,100/uL], elevation of CRP (3.46 mg/
dL), hyperglycemia (blood glucose 343 mg/dL), hyperbiliru-
binemia (total bilirubin 2.0 mg/dL), and hemoglobin Alc
(6.9%). Ten days before admission, his WBC, lymphocyte
and neutrophil counts, and immunoglobulin levels were
within the normal range. Computed tomography (CT)
(Fig. 1) and magnetic resonance imaging (MRI) (Fig. 2)
showed swelling of the right trapezius muscle and spondy-
lodiscitis at L3-4 and Th5-6, along with an abscess in the
right paravertebral space and bilateral iliopsoas muscles.
Blood bacterial culture detected S. aureus. Transesophageal
echocardiography showed no evidence of endocarditis. Brain
abscesses were not detected by contrast-enhanced CT. The
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diagnosis of psoas and mediastinal abscesses with pyogenic
spondylodiscitis was thus confirmed.

Tocilizumab was stopped, and parenteral antimicrobial
therapy with meropenem and vancomycin was commenced
until an antimicrobial susceptibility test showed methicillin-
susceptible S. aureus (MSSA). On the fourth hospital day,
the antibiotic regimen was de-escalated to intravenous cefa-
zoline. Although the right shoulder pain gradually decreased
after starting antibiotic therapy, CT-guided percutaneous
drainage of bilateral iliopsoas abscesses (on days 6 and 26)
and surgical drainage of the mediastinal abscess (on day 17)
were required for control of the abscesses. Although tocili-
zumab discontinuation did not lead to exacerbation of
iMCD, the drug was re-started two months later. Further-
more, intravenous cefazoline was switched to oral cefalexin
from day 60 onwards for an additional six weeks. He was
discharged from the hospital on day 64 and has been con-
tinuing tocilizumab treatment for iMCD without recurrence
of MSSA at eight months since the onset of infection.

Discussion

Severe infections following anti-IL-6-directed therapy
have been reported in patients with RA (7, 9, 11-14), giant
cell arteritis (GCA) (14), Takayasu arteritis (15), adult-onset
Still’s disease (16), and COVID-19 infection (17). However,
they have not been reported in iMCD patients, except for a
single case report in a patient on siltuximab (8). The lower
incidence and younger onset of iMCD [0.1 per 100,000
patient-years (18), median age: 48.0 years (2)] than that of
RA [1,000 per 100,000 patient-year (19), median age: 60.0
years (20)] seem to contribute to the rarity of reported se-
vere infections during anti-IL-6 therapy in iMCD patients.
Potential risk factors for serious infection in RA patients re-
ceiving tocilizumab include concurrent or medical history of
respiratory disorders, prednisolone dose at baseline >5 mg/
day, age 265 years old (21), disease duration 210
years (12, 20), exposure to more than three previous
disease-modifying anti-rheumatic drugs, and concomitant
therapy with proton-pump inhibitors (12); diabetes mellitus
is not among the risk factors (12, 20, 21). Our patient did
not have any of the above risk factors.

Post-marketing surveillance has indicated a higher inci-
dence of infectious complications under tocilizumab treat-
ment in iMCD patients than in RA patients [35.2% (135/
384) versus 10.0% (792/7,901)] (2, 20-23). Sepsis is also re-
portedly more frequent in iMCD than RA [1.6% (6/384)
versus 0.2% (15/7,901)] (2, 20-23). Therefore, it is possible
that severe infections occur more frequently in iMCD pa-
tients than in RA patients receiving tocilizumab.

Despite the severe infection in our case, his CRP level
was low (maximum value was 3.46 mg/dL) relative to the
high WBC count (29,100/uL). It is possible that tocilizumab
might strongly suppress the increase in CRP, which might
delay the diagnosis of infection (12).

Since vertebral blood vessels give rise to upper and lower

branches, it is likely that the lesions in the adjacent vertebral
bodies in our patient were due to hematogenous dissemina-
tion of the infection (Fig. 2), and the pyogenic spondy-
lodiscitis was due to tracking of the abscess into the sur-
rounding soft tissues, causing psoas and mediastinal ab-
scesses. Psoas abscesses have almost always been reported
as developing secondary to pyogenic spondylitis (24). In
contrast, posterior mediastinal abscesses are reported follow-
ing thoracic surgery, esophageal perforation, and dental,
pharyngeal, or cervical infections (25). Since our patient had
neither decayed teeth nor other oral issues, his mediastinal
abscess was not likely to be due to descending necrotizing
mediastinitis.

Blood culture detected MSSA as the causative bacterial
agent of spondylodiscitis in our case. S. aureus is the pre-
dominant pathogen for psoas abscesses and spondylodiscitis,
accounting for half of non-tuberculous cases (range 20-
84%) (24, 25). Distant foci of infection, such as the genitou-
rinary tract (17%), skin and soft tissue (11%), intravascular
devices (5%), gastrointestinal tract (5%), respiratory tract
(2%), and oral cavity (2%) have been reported as possible
causes of spondylodiscitis (26). In the present case, the
abrasions on the patient’s knees one week before the symp-
tom onset were considered the gateway for MSSA infection.
In addition, the most common risk factor for pyogenic spon-
dylitis is reportedly diabetes mellitus (26).

In Japan, tocilizumab is recommended at higher dose in
MCD than in RA (8 mg bi-weekly vs. 8 mg/kg monthly, re-
spectively). Although it has been suggested that the tocilizu-
mab dose can be reduced in cases where serum IL-6 con-
centrations gradually decrease during therapy (3), the tocili-
zumab dose in our patient was fixed at 8 mg bi-weekly until
the onset of infection, as the IL-6 levels were not measured
due to insurance-related limitations. Although long-term ex-
posure to tocilizumab has not been reported as being associ-
ated with an increased risk of infectious complica-
tions (20-23, 27), reduction of tocilizumab exposure based
on IL-6 levels or disease severity might be an option for
minimizing the risk of infectious complications.

Conclusion

To our knowledge, this case report is the first to describe
psoas and mediastinal abscesses secondary to MSSA-
induced pyogenic spondylodiscitis during treatment with to-
cilizumab (8 mg/kg bi-weekly) for iMCD in a diabetic pa-
tient. This case report might suggest the need for caution
following even minor injuries in patients with iMCD and
diabetes mellitus under tocilizumab therapy, including possi-
ble tocilizumab dose adjustment.

Written informed consent was obtained from the patient for
this publication.
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