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【 CASE REPORT 】

Listeria Monocytogenes Septicemia and Meningitis Caused
by Listeria Enteritis Complicating Ulcerative Colitis
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Abstract:
An 80-year-old man, who had been diagnosed with ulcerative colitis, was admitted due to a fever and

bloody diarrhea and was treated with a glucocorticoid and azathioprine. After 5 days, he developed an im-

paired consciousness, headache, and neck stiffness. A sample of the colonic mucosa, blood cultures, and

cerebrospinal fluid revealed Listeria monocytogenes infection. Intravenous ampicillin improved the symptoms

of fever, bloody diarrhea, and headache without any neurological sequelae. Physicians should consider that

Listeria enteritis complicating ulcerative colitis can cause septicemia and meningitis in immunosuppressed

patients. A patient’s central nervous system can avoid the effects of Listeria meningitis by an early diagnosis

and appropriate treatment.
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Introduction

Listeria monocytogenes (L. monocytogenes) is an uncom-

mon pathogen that is a source of sepsis and meningitis in

immunocompromised individuals such as patients with T-cell

dysfunction, the elderly, patients with diabetes mellitus, and

individuals receiving immunosuppressive therapy such as

corticosteroids (1). Listeria infection is associated with a

mortality rate of approximately 27%. Unless recognized and

treated promptly, many patients who develop Listeria menin-

gitis are left with significant neurological sequelae (2).

Ulcerative colitis is a chronic autoimmune disorder of the

colonic mucosa that generally affects the colon and rectum.

Patients with ulcerative colitis experience continual relapse

and remittent inflammation (3). Glucocorticoids can

effectively induce remission in patients with active ulcerative

colitis (4). Immunomodulators (e.g., azathioprine, 6-

mercaptopurine) are a key drug in the treatment of steroid-

refractory and steroid-dependent ulcerative colitis (5).

There are previously reported cases of ulcerative colitis

complicated by Listeria meningitis, and listeriosis has been

reported as a foodborne infection (6-9). However, Listeria
enteritis has rarely been confirmed as a transmission route

of secondary septicemia and meningitis. This condition is

difficult to diagnose and treat, and its natural course is not

well known. We herein report a case of ulcerative colitis in

a patient receiving immunosuppressive therapy who devel-

oped septicemia and meningitis caused by Listeria enteritis.

Case Report

An 80-year-old man, who had been diagnosed with ul-

cerative colitis in 2001, presented to our hospital with a 2-

week history of bloody diarrhea. Oral prednisolone (20 mg/

day; approximately 0.3 mg/kg) was added to the 5-

aminosalicylic acid (5-ASA), which he had taken prior to

this point. His symptoms gradually improved, and the pred-

nisolone dosage was tapered for 3 months. However, he ex-

perienced a relapse of bloody diarrhea at 2 months after the

discontinuation of prednisolone. Thus, treatment with oral

prednisolone (30 mg/day; approximately 0.5 mg/kg) and
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Figure　1.　The endoscopic and pathological findings of the co-
lon lesion on the 4th day of admission. (A) Sigmoidoscopy 
shows a diffusely fragile and hemorrhagic mucosa with ulcer-
ation. (B) A colon biopsy shows the colonic mucosa with in-
flammatory granulation tissue (Hematoxylin and Eosin stain-
ing; original magnification, 400×).

Table.　Laboratory Findings on Admission.

Hematology Chemistry

WBC 5,200/μL CRP 9.9 mg/dL

Neut 91.2% TP 6.4 g/dL

Ly 6.9% Alb 3.6 g/dL

Mono 1.3% T-bil 0.8 mg/dL

Eos 0.4% AST 32 IU/L

Baso 0.2% ALT 36 IU/L

RBC 405×104/μL LDH 320 IU/L

Hb 9.6 g/dL BUN 37 mg/dL

Plt 12.6×104/μL Cr 1.66 mg/dL

ESR 69 mm/h Na 136 mEq/L

K 5.6 mEq/L

Cl 106 mEq/L

Alb: albumin, ALT: alanine aminotransferase, AST: asparate ami-

notransferase, Baso: basophil, BUN: blood urea nitrogen, Cl: chlo-

ride, Cr: creatinine, CRP: C-reactive protein, Eos: eosinophil, ESR: 

erythrocyte sedimentation rate, Hb: hemoglobin, K: potassium, 

LDH: lactate dehydrogenase, Ly: lymphocyte, Mono: monocyte, 

Na: sodium, Neut: neutrophil, Plt: platelet, RBC: red blood cell, T-

bil: total bilirubin, TP: total protein, WBC: white blood cell

azathioprine was initiated.

The patient was admitted 2 weeks later due to fever and

persistent bloody diarrhea. On admission, his temperature

was 39.0℃ and he had abdominal tenderness during the

physical examination. Laboratory tests showed anemia with

a hemoglobin level of 9.6 g/dL; a white blood cell count of

5,200/μL with 91.2% neutrophils, 6.9% lymphocytes, 1.3%

monocytes, 0.4% eosinophils, and 0.2% basophils; and a

platelet count of 12.6×104/μL. The patient’s erythrocyte sedi-

mentation rate and C-reactive protein level were elevated at

69 mm/h (normal range, 0-10 mm/h) and 9.9 mg/dL (nor-

mal range, 0.0-0.5 mg/dL), respectively (Table).

Abdominal computed tomography revealed diffuse thick-

ening of the intestinal wall from the splenic flexure to the

lower rectum. On the first day of hospitalization, we consid-

ered a diagnosis of an acute exacerbation of ulcerative coli-

tis and initiated intravenous prednisolone (60 mg/day; ap-

proximately 1 mg/kg). He had a history of cytomegalovirus

colitis; thus, ganciclovir was also administered and contin-

ued for 21 days because cytomegalovirus antigen and cy-

tomegalovirus DNA were subsequently detected and in a

sample of the colonic mucosa by the antigenemia method

and a polymerase chain reaction, respectively.

A sigmoidoscopy examination on the 4th day of admis-

sion showed a diffusely fragile and hemorrhagic mucosa

with ulceration (Fig. 1A). The Mayo endoscopic score was

3 (10). A histopathological examination confirmed active ul-

cerative colitis with no findings of bacterial infection

(Fig. 1B). We obtained a tissue sample from the colonic mu-

cosa, subjected it to a bacteriological examination and per-

formed blood culturing to rule out bacterial enteritis and

septicemia complicating ulcerative colitis. A Gram-positive

rod bacterium was detected on the smear of a colonic mu-

cosa sample and from the blood cultures (Fig. 2A and B, re-

spectively). Based on the characteristic formation of the bac-

terium, septicemia caused by Listeria enteritis complicating

ulcerative colitis was suspected. However, based on the se-

vere bowel inflammation and the patient’s immunosup-

pressed status, the possibility of infection by intestinal bac-

teria, including Escherichia coli and Pseudomonas aerugi-
nosa, could not be ruled out. Tazobactam/piperacillin was

consequently administered as the empirical therapy. On the

5th day of admission, when the Gram-positive rod bacterium

was identified as L. monocytogenes, the patient showed

signs of meningitis (i.e., impaired consciousness, headache,

and neck stiffness). Lumbar puncture was performed, which

revealed a cerebrospinal fluid pressure of 140 mmH2O and a

cell count of 64/μL (polynuclear cells, 40/μL; mononuclear

cells, 12/μL). The cerebrospinal fluid protein level was 286

mg/mL and the glucose level was 38 mg/dL. Gram staining

of the cerebrospinal fluid also revealed the Gram-positive

rods (Fig. 2C). We diagnosed Listeria meningitis and initi-

ated intravenous ampicillin on the same day. His general

symptoms (i.e., fever, bloody diarrhea, and headache) im-

proved after approximately 25 days without any neurological

sequelae. The erythrocyte sedimentation rate and C-reactive

protein level decreased (Fig. 3). We stopped the antibiotic

treatment on the 33rd day of admission after his general
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Figure　2.　Listeria monocytogenes identified from the samples (arrows) (Gram staining; original 
magnification, 1000×). (A) The colonic mucosa. (B) Blood cultures. (C) Cerebrospinal fluid.

condition had remained stable for several days.

After recovering from Listeria septicemia and meningitis,

the patient developed Candida septicemia and pulmonary as-

pergilloma due to his strongly immunosuppressed status-

despite the absence of abnormal findings on a chest X-ray

obtained on admission. He gradually recovered with mica-

fungin and voriconazole treatment. After a 3-month stay at

our hospital his ulcerative colitis symptoms were well-

controlled, and he was subsequently transferred to a hospital

for recuperation to undergo rehabilitation from disuse syn-

drome. He was treated with an immunomodulator and 5-

ASA, but not prednisolone.

Discussion

The present case suggested an important clinical issue.

Listeria monocytogenes can exacerbate the inflammation in

patients with ulcerative colitis, invade the bloodstream, and

cause septicemia and meningitis in patients with an im-

munosuppressed status.

This is the first case report in which Listeria enteritis

worsened ulcerative colitis and led to septicemia and menin-

gitis. Enteritis is not a main symptom of Listeria infection,

and healthy individuals with Listeria enteritis usually have

mild symptoms such as self-limited febrile diarrhea (11). In

some patients, acute Listeria enteritis may precede the typi-

cal symptoms of listeriosis, such as sepsis and meningitis or

encephalitis (12). Pre-existing gastrointestinal disease, such

as inflammatory bowel disease, may be a risk factor for L.
monocytogenes infection of the gastrointestinal tract (13),

and cytomegalovirus colitis and immunosuppressive medica-

tions, which are often used for ulcerative colitis may be as-

sociated with a significantly increased risk of clinical epi-

sodes of invasive listeriosis, similarly to the present case.

Lumbar puncture and cerebrospinal fluid Gram staining

should be performed immediately when a patient with sus-

pected Listeria infection presents with fever and headache.

Ampicillin is the primary choice for the treatment of L.
monocytogenes. If the patient has a normal renal function,

aminoglycoside should be added because it enhances the ef-

fect of penicillins. Cephalosporins, which are effective for

some causative bacteria of meningitis, are ineffective against

L. monocytogenes (14). In patients with an impaired im-

mune response, L. monocytogenes may reside intracellularly-

despite the administration of the recommended antibiotic

regimen-and patients may develop other manifestations of

listeriosis (other than meningitis). For example, encephalitis

and recurrence are often observed after a patient shows in-

itial improvement (15). Hence, the mortality rate of listerio-

sis is significantly high, especially in at-risk patients such as

the elderly and patients who are immunocompromised by

immunosuppressive therapy (16, 17). In the current patient,
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Figure　3.　The clinical course of the patient from hospitalization to the improvement of listeriosis. 
ABPC: ampicillin,  5-ASA: 5-aminosalicylic acid, AZA: azathioprine, BT: body temperature, CRP: 
C-reactive protein, ESR: erythrocyte sedimentation rate, GCV: ganciclovir, PSL: prednisolone, TAZ/
PIPC: tazobactam/piperacillin

we performed lumbar puncture and initiated ampicillin on

the day of the onset of meningitis symptoms. He recovered

without any permanent central nervous system damage.

In conclusion, L. monocytogenes can exacerbate inflam-

mation in ulcerative colitis, invade the bloodstream, and

cause septicemia and meningitis in patients with an im-

munosuppression. In the current case, Listeria enteritis was

associated with ulcerative colitis flare-ups. When a patient

with ulcerative colitis who is receiving immunosuppressive

therapy has a history of worsening diarrhea and fever, and

other symptoms, physicians should include Listeria enteritis

complicating ulcerative colitis, which is often difficult to di-

agnose, in the differential diagnosis. By making this diagno-

sis, clinical measures such as close follow-up and the fre-

quent collection of stool cultures may lead to an early diag-

nosis and spare a patient from the risk of septicemia and

meningitis. On the other hand, in patients with active in-

flammation and immunosuppression, the bacteria can easily

invade the bloodstream through the intestinal epithelium bar-

rier and escape from the immune system to transgress the

blood-brain barrier. Thus, Listeria monocytogenes should be

considered when symptoms of meningitis are observed in

elderly patients with ulcerative colitis and in patients with

ulcerative colitis who are treated with immunosuppressive

therapy (such as the present patient). This awareness could

lead to an accurate diagnosis and the appropriate treatment

of Listeria meningitis, which may preserve the function of

the central nervous system.
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