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【 CASE REPORT 】

Listeria monocytogenes Bacteremia During Isatuximab
Therapy in a Patient with Multiple Myeloma
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Abstract:
An elderly patient with multiple myeloma (MM) was being treated with several regimens and developed a

severe drug eruption, necessitating the use of atovaquone instead of trimethoprim-sulfamethoxazole for pneu-

mocystis pneumonia (PCP) prophylaxis. For progressive MM, treatment with isatuximab, an anti-CD38 mon-

oclonal antibody, was started. During the treatment, he developed Listeria monocytogenes bacteremia and re-

covered quickly with ampicillin administration. CD38 is closely related to the innate immune response

against L. monocytogenes, and isatuximab may increase the risk of infection. Therefore, trimethoprim-

sulfamethoxazole may be useful in the prevention of not only PCP but also L. monocytogenes infection.
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Introduction

Listeria monocytogenes is a Gram-positive bacterium that

enters the human body orally through food, such as meat

and dairy products. Although L. monocytogenes is rarely

pathogenic to humans, it can cause listeriosis, leading to

meningitis and bacteremia in pregnant women, infants, eld-

erly individuals, and cancer patients, with a high mortality

rate (1, 2).

Invasive listeriosis sometimes develops in patients with

hematologic malignancies, especially in those who have un-

dergone stem cell transplantation because of severe insuffi-

ciency of cell-mediated immunity (3). In recent years, new

agents with different mechanisms of action have been devel-

oped for the treatment of various hematologic malignancies.

These agents can cause complex changes in immunity.

Isatuximab, a monoclonal antibody that binds a specific

epitope on the human CD38 receptor, is highly effective

against multiple myeloma (MM). CD38 is closely related to

the regulation of innate immunity against L. monocytogenes
infection (4). Therefore, the use of isatuximab may be asso-

ciated with an increase in the rate of Listeria infections.

We herein report a patient with MM who developed L.
monocytogenes bacteremia during isatuximab therapy.

Case Report

The patient, a 68-year-old Japanese man, presented with

initial complaints of back pain. He was diagnosed with IgG

lambda-type, symptomatic MM and thereafter received treat-

ment at our institution for three years. At the time of the di-

agnosis, the patient’s serum IgG level was 6,458 mg/dL,

while the levels of serum-free lambda and kappa light

chains were 970 and 13.7 mg/L, respectively. Bone marrow

aspiration showed hyperplastic bone marrow with 48% ab-

normal plasma cells. A chromosome test revealed deletion of

the Y chromosome but no other high-risk chromosomal ab-

normalities. Based on the revised international staging sys-

tem for MM, the case was categorized as stage III.

The patient was treated with bortezomib, lenalidomide,

and dexamethasone ( VRD ) as first-line therapy.

Trimethoprim-sulfamethoxazole (TMP-SMX) was also

started at the beginning of the treatment to prevent pneumo-

cystis pneumonia (PCP). After two cycles of VRD, the pa-

tient achieved a partial response and was subsequently
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Table.　Laboratory Findings at the Onset of Bacteremia.

Complete blood cell count Blood chemistry

White blood cell 10,200 /μL Total protein 6.7 g/dL Blood urea nitrogen 49.8 mg/dL

Neutrophil 94.9 % Albumin 1.9 g/dL Creatinine 1.4 mg/dL

Lymphocyte 1.2 % Total bilirubin 0.6 mg/dL Creatine kinase 14 U/L

Monocyte 3.3 % Aspartate transaminase 32 U/L Amylase 125 U/L

Eosinophil 0.2 % Alanine aminotransferase 35 U/L Uric acid 6.4 mg/dL

Basophil 0.4 % Lactate dehydrogenase 128 U/L C-reactive protein 7.35 mg/dL

Hemoglobin 9.3 g/dL Alkaline phosphatase 222 U/L

Platelet 20.8×104 /μL γ-Glutamyltransferase 91 U/L

treated with lenalidomide and dexamethasone (RD) therapy.

During RD therapy, the patient developed a severe skin rash

suspected of being drug eruption; treatment for MM was

therefore discontinued, and corticosteroids were started.

Since the drug-induced lymphocyte stimulation test (DLST)

was positive for several drugs, including TMP-SMX, the

suspected drugs were discontinued, and PCP prophylaxis

was substituted with aerosolized pentamidine.

The patient’s MM worsened with mass formation in the

sternum and clavicle. Therefore, the patient was subjected to

several treatment modalities to address the relapse. Carfil-

zomib, lenalidomide, and dexamethasone (KRD) therapy

was first administered, followed by daratumumab, borte-

zomib, and dexamethasone (DVD) and then pomalidomide

and dexamethasone (PD) therapy. Following that, ixazomib,

lenalidomide, and dexamethasone (IRD) therapy was con-

currently administered with radiation, which was followed

by PD therapy. The patient was subsequently treated with

elotuzumab, pomalidomide, and dexamethasone (EPD) ther-

apy. However, despite receiving the above-mentioned treat-

ments, his MM progressively worsened. Therefore, isatuxi-

mab, pomalidomide, and dexamethasone (Isa-PD) therapy

was started. At this time, atovaquone was being used for

PCP prophylaxis.

The Isa-PD schedule was planned with isatuximab 10 mg/

kg on days 1, 8, 15, and 22; pomalidomide 2 mg (maximum

tolerated dose) on days 1 to 21; and dexamethasone 40 mg

on days 1, 8, 15, and 22. Atovaquone was used for PCP

prophylaxis, and a small dose of a corticosteroid was contin-

ued to treat the drug eruption. On day 5 after the onset of

Isa-PD therapy, the patient developed a high fever and hy-

potension and was administered cefepime under suspicion of

febrile neutropenia (FN).

The laboratory test data collected at that time are summa-

rized in Table. Blood culture samples were positive for a

Gram-positive bacterium, which was confirmed to be L.
monocytogenes. The isolate was found to be sensitive to am-

picillin (minimum inhibitory concentration of 0.5 μg/mL).

The patient had no gastrointestinal symptoms prior to the

development of L. monocytogenes bacteremia and no symp-

toms or signs suggestive of meningitis or encephalitis. Treat-

ment was then switched from cefepime to ampicillin for 14

days, and his symptoms resolved rapidly with ampicillin

treatment. Furthermore, MM showed a good response de-

spite the interruption of Isa-PD treatment after day 21.

Whether or not TMP-SMX treatment was the main cause of

the drug eruption was unclear, since the DLST was positive

for several drugs, and the skin rash was clearly improved at

the time. Therefore, TMP-SMX was resumed in small doses

on a trial basis during the second cycle of Isa-PD therapy,

and neither the skin rash nor L. monocytogenes bacteremia

relapsed.

Figure shows the complete treatment regimen of the pa-

tient after MM was diagnosed.

Discussion

L. monocytogenes is an intracellular parasitic bacterium

that can survive and proliferate within macrophages. Cell-

mediated immunity by immune cells, such as activated

macrophages and dendritic cells, plays an important role in

the innate immune response against L. monocytogenes (5).

CD38 is expressed in activated macrophages and is essential

for their regulation. It has been shown that CD38-knockout

mice have increased susceptibility to L. monocytogenes in-

fection due to the inhibition of macrophage migration to the

infection site (4). This may also be observed in humans,

since CD38 is also induced in human macrophages upon in-

fection (6). Therefore, monoclonal antibodies, such as dara-

tumumab, which targets CD38, also highly expressed in

myeloma cells, may increase the risk of L. monocytogenes
infection. In a nested case-control study conducted on pa-

tients amid an outbreak at a commercial eatery, patients who

received daratumumab were at a 340-fold higher risk of de-

veloping L. monocytogenes infection than other cancer pa-

tients. In addition, patients treated with daratumumab had a

75-fold higher risk of listeriosis than all other MM patients,

although the study included high-risk patients who under-

went stem cell transplantation and received experimental

therapies for relapsed refractory disease (7). In fact, there

have been two case reports of L. monocytogenes infections

after the administration of daratumumab (8, 9). Isatuximab

is a human anti-CD38 monoclonal antibody similar to dara-

tumumab; however, the antibody targets different amino acid

sequences and possesses strong proapoptotic activity inde-

pendent of cross-linking agents (10). As demonstrated in this

case, isatuximab may be a risk factor for the development of

L. monocytogenes infection, similar to daratumumab.
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Figure.　Clinical course of the patient. DVD: daratumumab, lenalidomide, and dexamethasone, 
EPD: elotuzumab, pomalidomide, and dexamethasone, IRD: ixazomib, lenalidomide, and dexameth-
asone, Isa-PD: isatuximab, pomalidomide, and dexamethasone, KRD: carfilzomib, lenalidomide, and 
dexamethasone, LM: Listeria monocytogenes, MM: multiple myeloma, PCP: pneumocystis pneumo-
nia, PD: pomalidomide and dexamethasone, RD: lenalidomide and dexamethasone, TMP-SMX: tri-
methoprim-sulfamethoxazole, VRD: bortezomib, lenalidomide, and dexamethasone

The other risk factors that may lead to L. monocytogenes
infection include pregnancy, organ transplant, tumor necrosis

factor antagonists, cancer chemotherapy, old age, diabetes,

and high-dose steroids (1, 2). Therefore, the L. monocyto-
genes infection in our patient may not have been due to

isatuximab alone but rather to multiple factors, such as MM

therapy, old age, and long-term use of corticosteroids. How-

ever, throughout the course of treatment in this case, which

included daratumumab therapy as well, L. monocytogenes
infection did not develop. The infection first developed after

the administration of isatuximab, suggesting that isatuximab

was an important factor in the establishment of the infec-

tion.

Routine stool culture is not recommended for L. monocy-
togenes detection, as asymptomatic fecal carriage compli-

cates the prediction of the risk of infection (2). This diffi-

culty in reliably predicting conditions that cause L. monocy-
togenes infection can result in severe infections in patients

with hematologic malignancies when the bacterium becomes

pathogenic (3). Therefore, prevention and early treatment of

L. monocytogenes infection are important. The primary way

of preventing L. monocytogenes infection is to avoid con-

suming contaminated foods, such as dairy products and

meat. Second, TMP-SMX, which has been reported as an

independent protective factor against L. monocytogenes in-

fection, should be used prophylactically as part of the treat-

ment regimen (11). L. monocytogenes meningoencephalitis

and cerebral abscesses have been reported after switching

from TMP-SMX to atovaquone for preventing PCP (12). In

the present case, L. monocytogenes bacteremia developed af-

ter TMP-SMX treatment was switched to atovaquone and

did not recur after the administration of TMP-SMX was re-

started, suggesting the effectiveness of TMP-SMX in pre-

venting the infection. Ampicillin is the first treatment of

choice for L. monocytogenes infection; other therapeutic op-

tions include TMP-SMX and meropenem, whereas cephem

antibiotics are usually ineffective (2, 3). Fourth-generation

cephem drugs, which are commonly used in the manage-

ment of FN, may be inadequate for the initial treatment of

L. monocytogenes infection. Therefore, meropenem, which is

effective against both listeriosis and FN, should be consid-

ered, especially after the use of anti-CD38 antibodies.

In conclusion, we described a patient with MM who de-

veloped L. monocytogenes bacteremia during isatuximab

therapy. Isatuximab can cause L. monocytogenes infection

and may necessitate prophylaxis with TMP-SMX and die-

tary guidance.
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