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【 CASE REPORT 】

Listeria monocytogenes Ankle Osteomyelitis in a Patient with
Rheumatoid Arthritis on Adalimumab: A Report and

Literature Review of Listeria monocytogenes Osteomyelitis

Takafumi Kubota 1,2, Yuichiro Mori 1,3, Gen Yamada 4, Ivor Cammack 5, Toshiya Shinohara 6,

Suguru Matsuzaka 1 and Tetsuya Hoshi 1

Abstract:
Localized Listeria infection predominantly occurs in the prosthetic and hip joints. We herein report a case

of Listeria monocytogenes ankle osteomyelitis in a 73-year-old man receiving adalimumab who was trans-

ferred to our hospital because of suspected rheumatoid arthritis (RA) flare. He reported a four-month history

of left ankle swelling. A surgical biopsy revealed L. monocytogenes osteomyelitis in the left tibia and talus

bones. The patient was successfully treated with antibiotics and surgical debridement. Thus, infection due to

L. monocytogenes can present as ankle osteomyelitis in immunocompromised patients and may mimic an RA

flare.
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Introduction

Tumor necrosis factor (TNF)-alpha inhibitors are widely

used to treat autoimmune diseases such as rheumatoid ar-

thritis (RA), inflammatory bowel disease, ankylosing spon-

dylitis, and psoriasis (1). Bacterial, mycobacterial, fungal or

viral infections are a known, potentially serious adverse ef-

fect of these drugs. Listeria monocytogenes meningitis, sep-

sis, and septic arthritis in patients using TNF-alpha inhibi-

tors have been reported, but little is known about L. mono-
cytogenes ankle osteomyelitis associated with adalimumab

treatment (1-4).

We herein summarize and compare eight L. monocyto-
genes osteomyelitis cases from the literature with our own

case.

Case Report

A 73-year-old man with a 15-year history of RA was

transferred to our hospital for the assessment of a possible

RA flare. His medical history included suspected tubercu-

lous lymphadenitis, ischemic heart disease, and dyslipidemia

but no pneumocystis pneumonia or cytomegalovirus infec-

tion. He exhibited left ankle swelling for 4 months and gait

difficulties due to pain but no diarrhea. He was administered

40 mg of adalimumab every 2 weeks for 7 months. In addi-

tion, his RA was controlled with methylprednisolone (8 mg/

day) and iguratimod (50 mg/day). His diet comprised pas-

teurized milk and cheese daily and only common raw foods,

such as vegetables and fish, consumed in Japan.

On an examination, the patient’s vital signs were normal.

He had a well-defined 4-cm mass superficial to the medial

malleolus of his left ankle. The mass was not tender or
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Figure　1.　(A) X-ray findings show granulation around the ankle joint (white arrowheads). (B) MRI 
findings show a decreased T1 signal in the tibia and talus (white arrows) and granulation (white ar-
rowheads). (C) MRI findings further show an increased fat-suppressed T2 signal in the tibia and talus 
(white arrows) and granulation (white arrowheads). MRI: magnetic resonance imaging

Figure　2.　Pathological images of the synovial membrane (A) (×40) and (B) (×200) show neutro-
philic infiltration without caseating necrosis.

erythematous, but mild limitation of range of motion in the

left ankle joint and pain during walking were observed. The

remaining examination findings were normal.

Blood tests showed an elevated white blood cell count

(16.7×103/μL; neutrophils 81%, lymphocytes 7%, monocytes

7%, eosinophils 1%, and basophils 0%) and C-reactive pro-

tein (CRP) (17.6 mg/dL). Plain radiographs suggested

granulation of the left tibia and talus bones (Fig. 1). Mag-

netic resonance imaging (MRI) showed a decreased T1 sig-

nal in the tibia and talus and granulation and increased fat-

suppressed T2 signal in the tibia, talus, and granulation

(Fig. 1). Blood cultures were repeatedly negative. Based on

his use of the immunosuppressants and history of suspected

tuberculous lymphadenitis, we initially suspected tuberculo-

sis osteomyelitis and thus discontinued the adalimumab and

iguratimod treatments. To make a definite diagnosis, surgical

biopsies of the distal tibia, talus, and mass in the ankle were

performed, and their culture revealed the presence of L.
monocytogenes. A pathological examination revealed neutro-

philic infiltration in the adjacent bone and synovial mem-

brane (Fig. 2) and L. monocytogenes abscess in the mass.

There were no signs of caseating epithelioid granulomas. An

analysis of the synovial fluid was culture-negative.

We diagnosed him with L. monocytogenes osteomyelitis

and initiated intravenous ampicillin (2 g, 6 hours) and genta-

mycin (90 mg, 8 hours) on day 14. On day 24, the affected

bone was resected, and cement fixation was performed.

Gentamycin was discontinued on day 29 (duration: 16

days). His initial erythrocyte sedimentation rate (ESR) after

admission was 109 mm/h on day 29. As the symptoms im-

proved with the removal of the infected bone and the ESR

decreased to 40 mm/h, which were considered in previous

reports to meet the criteria for osteomyelitis being cured or

antibiotics being terminated (5-7), ampicillin treatment was

discontinued on day 80 (duration: 66 days). We performed a

second operation on day 143 to remove the cement and

transplant autogenous iliac bone graft as a substitute

(Fig. 3). He slowly recovered completely, and his gait re-

turned to normal. There has been no recurrence of infection

for three years.

Discussion

Our case indicates that L. monocytogenes infection can
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Figure　3.　X-ray findings show surgical resection of the af-
fected bone and cement fixation (white arrowheads) in the (A) 
lateral view and (B) posterior to anterior view.

occur in the non-prosthetic ankle bone of a patient at a high

risk of L. monocytogenes infection treated using adalimumab

and may mimic an RA flare.

L. monocytogenes ankle osteomyelitis is a rare manifesta-

tion. L. monocytogenes is a small, aerobic, Gram-positive,

non-encapsulated bacillus that can cause central nervous sys-

tem infection, sepsis, and gastroenteritis (8-10). In certain

cases, L. monocytogenes causes localized infections (8-10).

Among the 43 retrospective cases studied, L. monocytogenes
joint and bone infections mainly occurred in the hip (60%)

and prosthetic joints (84%) (11). L. monocytogenes osteo-

myelitis is even rarer, and only 10 cases have been re-

ported (11-18). Patient characteristics were not described in

two cases (11). We have summarized the distribution of in-

fection in our case along with that in the other eight cases

in Table (12-18). There were four spinal infections-two in

the tibia, one in the femur, and one in the proximal phalanx-

in addition to the infection in the tibia and talus in our

case (12-18). Only one patient had a prosthetic joint (12).

Our patient and six others had underlying or predisposing

conditions, such as leukemia in two cases, diabetes mellitus

in two cases, and RA in one case (12-16). The mean age

was 67.8±13.7 years old (12-18). Our patient and two others

reported an intake of dairy products (13, 17). Three patients

in total (including ours) were undergoing immunosuppres-

sive therapy (12, 14).

L. monocytogenes ankle osteomyelitis can occur in pa-

tients at a high risk for L. monocytogenes infection and un-

dergoing adalimumab treatment. Reported risk factors for L.
monocytogenes infection include pregnancy, old age, im-

munocompromising conditions, malignancy, immunosup-

pressive therapy, and dairy product consumption (19, 20).

Even in pasteurized milk, post-pasteurization contamination

and the probable survival of L. monocytogenes are known to

cause infections (21, 22). In addition, TNF-alpha inhibitors

increase the risk of L. monocytogenes infection (4, 23).

They inhibit the activation and differentiation of macro-

phages and phagosome formation, which play important

roles in the clearance of intracellular pathogens, such as My-
cobacterium tuberculosis and L. monocytogenes (1). The in-

cidence rate of L. monocytogenes infection in patients with

RA treated using TNF-alpha inhibitors is 0.27-0.30 per

1,000 patient-years, which is 75 times greater than that ob-

served in the general population (23, 24). Among TNF-alpha

inhibitors, adalimumab and infliximab have a higher risk of

infection due to M. tuberculosis than etanercept (24). Never-

theless, whether there is increased risk of L. monocytogenes
osteomyelitis from adalimumab over other TNF-alpha an-

tagonists is not known. Furthermore, although osteomyelitis

was not observed, the risk of septic arthritis in patients with

RA treated using TNF-alpha inhibitors was highest in the

early months of therapy (25). In fact, our case developed the

symptoms three months after starting adalimumab. In con-

trast, the risk of infection increases with longer steroid

use (26). Similarly, our case had been treated for RA for 15

years. In addition, our patient may have had arthritis owing

to the possibility of a false-negative L. monocytogenes in the

joint fluid culture and the findings of synovial inflammation.

In addition, L. monocytogenes osteomyelitis can mimic an

RA flare and hence may be misdiagnosed in patients with

RA. The symptoms of an RA flare closely resemble those of

osteomyelitis in terms of the presence of a fever, fatigue,

pain, and swelling (27, 28). Based on our case and previ-

ously published cases, 44.4% (4/9) of the patients experi-

enced pain or swelling involving the hand or foot. However,

there are some indications to help differentiate between

these two presentations. For example, RA flares may be

prone to occur rapidly and typically resolve within one to

two weeks, but L. monocytogenes osteomyelitis may tend to

present insidiously (12-16, 27-29). Among 43 cases of L.
monocytogenes joint and bone infections, 73% were sub-

acute or chronic in their onset, developing over more than 7

days (11). In our case comparison, 66.7% (6/9) of cases also

presented with a subacute or chronic onset, and the mean

duration from the onset to a hospital visit was 53.4±55.6

days (12-18). In addition, Listeria infection tends to involve

a single bone compared with an RA flare (12-18, 27-29). As

mentioned in the previous paragraph, a detailed medical his-

tory to evaluate the risk factors for Listeria infection may

prove helpful (4, 19, 20, 23). Some diagnostic tests are also

important to differentiate between the two conditions. How-

ever, non-specific markers of inflammation tend to be found

in both conditions, as the ESR and CRP are elevated in both

Listeria infection and RA, and the ferritin changes in infec-

tion or non-infectious inflammation have not been well de-

termined owing to inconsistent findings among stud-

ies (30, 31). Nevertheless, the following findings in imaging

studies are helpful for diagnosing osteomyelitis: 1) MRI

findings of extensive and intense bone marrow

changes (32-34) and 2) ultrasound findings of subcutaneous

edema, subcutaneous power Doppler signal changes, and pe-

riosteal vascularity (35). Finally, a biopsy is crucial for the

final diagnosis. In fact, in our patient, the medical history,
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MRI results, and biopsy findings greatly contributed to the

final diagnosis.

In conclusion, L. monocytogenes osteomyelitis in the an-

kle can occur in patients with RA receiving adalimumab and

may mimic an RA flare. Since TNF-alpha inhibitors are

widely used, it is important to consider checking for infec-

tion, including L. monocytogenes, in patients presenting with

joint or bone pain. Further research is necessary to deter-

mine whether or not such missed infections may be more

common than previously considered.
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