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Summary

The use of anti-tumor necrosis factor agents such as infliximab as treatment modalities of 

inflammatory joint diseases has widely spread over the past few years. However, increasing 

numbers of reports of infectious complications during TNF-a blockade have also highlighted the 

fact that an increased rate of sometimes life-threatening complications may be the price paid for 

superior therapeutic efficacy. We report the first case report of Listeria endocarditis associated with 

infliximab use and the second published case of Listeria infection associated with infliximab in 

patients with psoriatic arthritis. We also summarize the literature regarding the association of 

Listeria infection with use of infliximab. Further studies are needed to elucidate the contribution of 

anti-TNF-a therapy to development of listeriosis. Physicians should be aware of the possibility of 

Listeria infection in individuals receiving anti-TNF therapy.
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Introduction

The treatment of inflammatory joint diseases has changed dramatically over the past few 

years with the introduction of anti-tumor necrosis factor agents such as infliximab 

(Remicade®, Centocor), etanercept (Enbrel®, Wyeth) and adalimumab (Humira®, Abbott). 

Infliximab is a human/murine chimeric monoclonal antibody directed against tumor necrosis 

factor-alpha (TNF-α). TNF-a is a critical component of the host immune response, and anti-

TNF therapy therefore increases in the rate of sometimes life-threatening complications, 
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including Listeria infection. However, the reported rate of listeriosis in patients who use 

infliximab is likely to be an underestimate of the incidence rate due to underreporting of 

Listeria infections. Except for the Food and Drug Administration (FDA) Adverse Event 

Reporting System (AERS) database, there are no reviews, to our knowledge, summarizing 

the available published scientific evidence regarding listeriosis induced by TNF-a inhibitors 

and more specifically infliximab. Herein, we report a case of Listeria endocarditis associated 

with infliximab use in a patient with psoriatic arthritis. We also review the literature 

regarding the association of infliximab with Listeria infection.

Methods

All previous cases included in our literature review were found using a PubMed search 

(1990–October 2009) of the English-language medical literature applying the terms 

“infliximab” and “Listeria”. The references cited in these articles were examined to identify 

additional reports. We have also extrapolated available data (type of infection, mortality, age, 

sex) regarding cases of Listeria infections associated with use of infliximab from the Food 

and Drug Administration (FDA) Adverse Event Reporting System (AERS) database.

Case report

A 42 year old female with a history of psoriatic arthritis being treated with infliximab for the 

past 6 months, presented with one month history of fever, night sweats, anorexia, arthralgias 

and generalized malaise. She also complained of intermittent chest pressure during the peak 

temperature spikes. She had received 5 monthly infusions of infliximab in the dosage of 5 

mg/kg at the time of presentation and reported considerable relief of her arthritic and skin 

symptoms. Prior to being started on infliximab she had been treated with methotrexate, 

etanercept and adalimumab, with incomplete clearance of skin lesions and persistent 

arthralgias. On presentation the patient was afebrile, with an unremarkable physical 

examination except for chronic changes of psoriatic arthritis. A white blood cell count was 

9200 cells/mm3 with 74% polymorphonuclear cells and other laboratory data were 

unremarkable with the exception of mildly elevated troponin I with otherwise normal 

cardiac enzymes. An EKG revealed sinus rhythm with non specific ST-T changes. Blood 

cultures were positive for Listeria monocytogenes. Whole body imaging with computed 

tomography scans failed to show any evidence of focal abscess formation. However, a 

computed tomography of the chest with intravenous contrast revealed localized infarction of 

the inter-ventricular septal wall (Fig. 1). A transthoracic echocardiogram showed presence of 

normal ejection fraction with anterior and septal wall motion abnormality. A transesophageal 

echocardiogram showed a hypokinetic anterior myocardial septum and vegetations on the 

aortic valve. A cardiac magnetic resonance imaging was also performed to evaluate for 

myopericarditis, which showed evidence of an acute infarct in the subendocardial region of 

the septal wall of the left ventricle and wall motion abnormalities (Fig. 2).

During her hospitalization, the patient made a quick recovery with resolution of her 

symptoms with initiation of intravenous high dose ampicillin 2 gm i.v q 4 h and was 

discharged to complete a 6 week course of antibiotic therapy. At follow up she continues to 

do well with resolution of all symptoms and negative blood cultures while a repeat 
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computed tomography of the chest revealed resolution of the aforementioned lesions (Fig. 

3).

Results

We identified 92 cases of L. monocytogenes infections related to infliximab treatment in the 

Food and Drug Administration (FDA) Adverse Event Reporting System (AERS) database.
1Listeria infections reported included meningitis in 69 cases (75%), sepsis in 20 cases 

(21.7%) and listeriosis in 3 cases (3.3%).1 In 14/69 (20.3%) cases of meningitis there was 

also encephalitis and in 4/69 (5.8%) cases there was also coexistent listeriosis and sepsis. 

Among cases with available data, 51.7% were female and the average age was 48.6 years 

(range 12–80). Mortality was 17.4% (16/92 cases) and 15/16 (93.8%) of the fatalities had 

meningitis and one had sepsis. However, no further information was available regarding 

most of these 92 cases from the FDA AERS database.

We further identified 33 cases of L. monocytogenes infection related to infliximab treatment 

that have been published to date (Table 1).2–20 Nine cases were excluded due to non-English 

language2,5–7,9,12,14–16and we included 24 cases in our review (Table 1). Listeria infections 

related with infliximab presented as meningitis in 14 cases (58.3%)3,11,13,17–21isolated 

bacteremia in 6 cases (25%),4,8,10,20 cholecystitis with associated bacteremia in 2 cases10,20 

and septic arthritis in 2 cases.10,20 Thirteen patients (54.2%)10,17,20,21 had rheumatoid 

arthritis, 10 (41.7%) patients had Crohn’s disease8,20,4,11,13,19 and only one case of Listeria 
meningitis closely related to infliximab therapy has been reported in a patient with psoriatic 

arthritis.18 With the exception of two cases of Listeria infection occurring after the sixth 

dose of infliximab,4,10 the average number of infliximab doses prior to the Listeria infection 

was 2.5 (data from 21 available cases). These results are consistent with the data from the 

FDA AERS report where Listeria infections occurred early after the initiation of the therapy, 

with a median number of doses received of 2.5.1,20 The most serious infections after 

infliximab treatment occur after three or fewer infusions.20 In clinical studies there seemed 

to be no correlation between the number of infusions and the rate of infectious events.
22Almost all of the reported patients were also concomitantly taking other 

immunosuppressive therapies including corticosteroids, azathioprine or 6-mercaptopurine.
8,11,17,20

Discussion

Pathogenesis of infliximab induced listeriosis

The mechanism how TNF-a inhibitors such as infliximab predispose to Listeria infection is 

unclear. Infliximab is thought to neutralize the biologic activity of TNF-a by binding to the 

soluble and transmembrane forms of TNF-a, thereby preventing the interaction of TNF-a 

with its cellular receptors (TNFRs).4,8,20 Infliximab binds and clears soluble TNF-α, thereby 

neutralizing its proinflammatory effects. It also binds to cell-bound TNF-α on macrophages 

and T cells, which interferes with direct cell-to-cell interactions and facilitates their 

destruction. Although host resistance to infection with L. monocytogenes is complex and 

likely involves multiple cell types,23 TNF-a is critical in host defense against Listeria. The 

presence of this cytokine and its type I receptor, p55, seems to be critical for resistance 
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against primary infection by this intracellular pathogen.23 TNF-a is produced within minutes 

of infection and its serum levels increase in parallel to the bacterial load, peaking before host 

death.23 Animal studies have demonstrated that treatment with anti-TNF-a, both before or 

during Listeria infection resulted in premature host death with large numbers of bacterial 

copies per cell.24,25 Moreover, TNF-α-deficient mice were highly susceptible to Listeria 
infection.26 Anti-TNF-a therapy abolishes the activation of different cell lines including 

monocytes, macrophages, T lymphocytes and neutrophils.23 Metalloproteinases have also 

been implicated in the modulation the immune response against Listeria infection.27 The 

dysregulation of matrix metalloproteinases, produced by TNF-a blockers, has been linked to 

several infectious diseases, including bacterial meningitis, endotoxic shock, mycobacterial 

infection, and hepatitis B and human immunodeficiency virus (HIV) infection.28 Effective 

therapy with anti-TNF-a in patients with psoriatic arthritis is associated with decreased 

levels of metalloproteinases and angiogenic cytokines in the sera and skin lesions.29 

Conclusively, further studies are needed to elucidate the mechanism of how infliximab may 

predispose to development of serious infections including Listeria infection.

Incidence of infections in infliximab treated patients

The treatment of inflammatory joint diseases has changed dramatically over the past few 

years with the introduction of anti-tumor necrosis factor agents. Anti-TNF-a is an emerging 

as well as a promising therapy in refractory rheumatoid arthritis, inflammatory bowel 

diseases such as active Crohn’s disease, spondyloarthropathies such as psoriatic arthritis and 

ankylosing spondylitis.30 One of these currently available agents is infliximab (Remicade®, 

Centocor) which is a human/murine chimeric monoclonal antibody directed against tumor 

necrosis factor-alpha (TNF-α). TNF-a plays an important role in host resistance against 

various microorganisms, particularly those that are intracellular,4,8,20 and increasing number 

of reports indicate that sometimes life-threatening infections, including opportunistic 

infections, can be a high price to pay for these therapeutic options.31,32 Although the 

incidence of opportunistic infections with use of infliximab is extremely low (Category C 

and D evidence),32 infections whose containment is macrophage dependent, such as 

listeriosis, histoplasmosis or coccidiomycosis have been reported.32

In clinical studies the rate of serious infections after anti-TNF-a therapy ranged from 2 to 

6.4%.10,33–36 A meta-analysis showed an increased risk of serious infections in patients with 

rheumatoid arthritis treated with anti-TNF antibody therapy (pooled odds ratio for serious 

infection was 2.0; 95% CI, 1.3–3.1).31 Pooled data from all Centocor sponsored clinical 

trials, involving 2292 patients, showed comparable death rates among placebo and 

infliximab treated patients (2% and 1%, respectively) and similar occurrence of serious 

infections.37 A registry study (RABBIT) of German patients receiving anti-TNF therapy for 

rheumatoid arthritis found an increased risk of infection among patients treated with any 

biologic agents, but that addition of anti-TNF inhibitors further increased the risk after 

adjusting for other predictive factors of infection risk, including patient age and disease 

severity.33In a large retrospective study of 709 patients with rheumatoid arthritis, the 

incidence of serious infections in patients treated with TNF-a blockers was three times 

higher than controls38 in contrast to placebo-controlled trials.20,39,40 Discrepancies between 

different clinical trials20,39,40 and meta-analyses31 may be explained by the difference in 
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selection criteria of patients, lack of long term follow up in all studies, differences in sample 

size and rarity of infections.

However, the experience with infliximab remains limited in other rheumatic diseases such as 

psoriatic arthritis.

In contrast to patients with rheumatoid arthritis, there does not appear to be an increased rate 

of infections among patients with psoriatic arthritis receiving anti-TNF therapy. In a meta-

analysis of randomized controlled trials assessing the risks and benefits of tumor necrosis 

factor-alpha inhibitors in the management of psoriatic arthritis,41 there were no significant 

differences between TNF-a inhibitors and placebo in the proportions of patients 

experiencing serious adverse events (RR 0.98, 95% CI 0.55–1.77), or upper respiratory tract 

infections (RR 0.91, 95% CI 0.65–1.28). In two randomized, double-blind, placebo-

controlled trials in patients with psoriatic arthritis treated with infliximab—the IMPACT 

(Infliximab Multinational Psoriatic Arthritis Controlled Trial)42 and the IMPACT II43,44 the 

investigators found no significant differences in the numbers or types of adverse events 

reported in infliximab treatment or placebo groups. In IMPACT I, 104 patients with psoriatic 

arthritis were followed for one year after starting treatment with infliximab, and the study 

failed to prove any difference in the incidence of infections between the infliximab treated 

and the placebo treated group.45 In the 2 year follow up of the IMPACT study again there 

was no difference in the incidence of infections between the infliximab treated and the 

placebo group.46The IMPACT II study evaluated the safety of infliximab after 1 year of 

treatment in 200 patients with psoriatic arthritis. No difference in the incidence of infections 

between the infliximab, the infliximab plus methotrexate and the placebo group was found.
44 No reports of tuberculosis or opportunistic infection were reported in both IMPACT 

studies. Thus, although meta-analyses and controlled clinical trials have shown an increase 

in the incidence of serious infections in patients with rheumatoid arthritis treated with TNF-a 

blockers, there is limited experience with the use of infliximab in patients with psoriatic 

arthritis. One meta-analysis41 and 2 randomized controlled trials42–44 have shown that 

infliximab does not increase the incidence of infections between the infliximab treated 

patients with psoriatic arthritis and the placebo group. This may represent differences in the 

immunopathogenesis between different inflammatory disorders including psoriatic and 

rheumatoid arthritis. However, any comparison of data between different studies is very 

difficult in the setting of lack of long term controlled studies and is an important area for 

future research to assess the long term risk—benefit profile of these biological agents in 

treatment of inflammatory conditions including psoriatic arthritis.

Infliximab and listeriosis

Listeria infection is an opportunistic infection that has been reported in patients who 

undergo treatment with anti-TNF-a therapy. A confounding factor that may make 

comparison of the incidence of listeriosis between different studies difficult is the extent to 

which other immunomodulating drugs influence susceptibility to serious infections in 

patients on infliximab.11 Reports from the AERS suggest that the number of patients with 

Listeria may be higher than those reported by post-marketing. Patients with predisposing 

conditions, such as older age (>75 years), pregnancy, diabetes mellitus, immune suppression, 
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liver failure, HIV infection, splenectomy may have an incidence of listeriosis as high as 210 

cases per 100,000 (as compared with 0.7 per 100,000 cases in healthy individuals), and 

mortality that can reach 30%.47The estimated annual rate of reports to the FDA of listeriosis 

in infliximab-treated patients is greater than the FoodNet (the principal foodborne disease 

component of the Centers for Disease Control and Prevention Emerging Infections 

Program)-derived annual incidence rate of listeriosis.17,20,21 There have been twice as many 

cases of serious Listeria infections in patients with rheumatoid arthritis treated with anti-

TNF-α compared with patients with Crohn’s disease. Infliximab-linked Listeria infections 

have also been reported in patients with ulcerative colitis, psoriatic arthritis and juvenile 

rheumatoid arthritis.18,20

However, Listeria endocarditis, a rare complication of bacteremia due to Listeria,48 

associated with use of infliximab has not been previously described, to our knowledge. 

According to the modified Duke criteria for endocarditis,48 our patient had a major 

diagnostic criterion for endocarditis (presence of vegetation on echocardiogram) and 3 

minor criteria (vascular pheonomena/septic emboli in coronary arterioles with 

subendothelial infarct, history of fever, and positive blood cultures for an atypical organism). 

This is also the second published case of Listeria infection associated with infliximab in 

patients with psoriatic arthritis. A unique feature of this case is that it was associated with 

use of infliximab without the simultaneous use of other immunosuppressive agents. 

However, underlying psoriatic arthritis would also increase her risk for a Listeria infection 

by impairing T lymphocyte/macrophage—mediated cellular immunity. It is not clear 

whether Listeria infections originate from ingestion of contaminated food or from chronic 

fecal carriage in these immunocompromised patients. A possible dietary source for the 

Listeria was identified in our patient since she admitted ingestion of soft cheeses and dairy 

products. Ingestion could have occurred up to 70 days prior to admission. Anti-TNF-a 

therapy may be a significant risk factor for the development of listeriosis, although most of 

the patients are immunocompromised due both to their chronic inflammatory illness and 

concurrent immune suppressive therapy. Patients starting infliximab therapy should be 

warned to avoid soft cheeses, non-pasteurized dairy products and undercooked meats during 

therapy, and physicians should be aware of the possibility of Listeria infection in such 

individuals. Early recognition of Listeria infection as a potential complication of treatment 

with TNF-a-neutralizing agents may decrease the high morbidity and mortality associated 

with this disease.
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Figure 1. 
Computed tomography of the chest with intravenous contrast showing septal infarction 

(asterisk).
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Figure 2. 
Cardiac magnetic resonance imaging shows evidence of late gadolinium enhancement 

(asterisk) confined to the subendocardial portion of the septal myocardial wall of the right 

ventricle (RV) on inversion recovery images in the short-axis plane indicating myocardial 

damage.
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Figure 3. 
Computed tomography of the chest with intravenous contrast showing resolution of septal 

infarction after treatment.
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