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Boon or Bane? Anti-Tumor Necrosis Factor Therapy 
Complicated by Listeria monocytogenes Meningitis 

Culminating in Colectomy for Ulcerative Colitis

Ria Nagpala, b , Hemnaath Ulaganathana, b, Khushal Khana, Brian Egana

Abstract

Anti-tumor necrosis factor (TNF) biologics have revolutionized the 
management of inflammatory bowel diseases (IBDs) by promot-
ing mucosal healing and delaying surgical intervention in ulcerative 
colitis (UC). However, biologics can potentiate the risk of oppor-
tunistic infections alongside the use of other immunomodulators in 
IBD. As recommended by the European Crohn’s and Colitis Or-
ganisation (ECCO), anti-TNF-α therapy should be suspended in the 
setting of a potentially life-threatening infection. The objective of 
this case report was to highlight how the practice of appropriately 
discontinuing immunosuppression can exacerbate underlying coli-
tis. We need to maintain a high index of suspicion for complications 
of anti-TNF therapy, so that we can intervene early and prevent 
potential adverse sequelae. In this report, a 62-year-old female pre-
sented to the emergency department with non-specific symptoms 
including fever, diarrhea and confusion on a background of known 
UC. She had been commenced on infliximab (INFLECTRA®) 4 
weeks earlier. Inflammatory markers were elevated, and Listeria 
monocytogenes was identified on both blood cultures and cerebro-
spinal fluid (CSF) polymerase chain reaction (PCR). The patient 
improved clinically and completed a 21-day course of amoxicillin 
advised by microbiology. After a multidisciplinary discussion, the 
team planned to switch her from infliximab to vedolizumab (EN-
TYVIO®). Unfortunately, the patient re-presented to hospital with 
acute severe UC. Left-sided colonoscopy demonstrated modified 
Mayo endoscopic score 3 colitis. She has had recurrent hospital ad-
missions over the past 2 years for acute flares of UC, ultimately cul-
minating in colectomy. To our knowledge, our case-based review is 
unique in unpacking the dilemma of holding immunosuppression at 
the risk of IBD worsening.
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Introduction

Listeria monocytogenes is a Gram-positive, intracellular bacte-
rium that is encountered commonly in older adults and the im-
munocompromised. In the adult patient cohort, central nervous 
system infection leading to meningitis is clinically one of the 
most commonly seen manifestations of Listeria infection [1, 2]. 
The incidence rate of listeriosis in those on anti-tumor necrosis 
factor (TNF)-α therapy is around three cases per 10,000 patient-
years, significantly higher than in the general population [2].

TNF is a pro-inflammatory cytokine that plays a pivotal role 
in the pathogenesis of inflammatory bowel disease (IBD). The in-
flamed bowel mucosa is made up of a variety of stromal and im-
mune cells that produce both soluble and membrane-bound TNF, 
along with other pro-inflammatory cytokines such as interleukin 
(IL)-1β, IL-6 and IL-18 [3]. Hence, TNF inhibitors are a clinically 
effective option in the treatment of several chronic inflammatory 
disorders making it even more important for clinicians to be aware 
of their risks. These agents essentially alter the natural course of 
ulcerative colitis by encouraging mucosal healing and delaying 
potential colectomy [4]. There are multiple case reports detailing 
the development of opportunistic infections associated with anti-
TNF therapy. Examples of opportunistic infections described in 
the literature include tuberculosis, listeriosis, Pneumocystis jirove-
ci pneumonia and viral or invasive fungal infections [5].

This report explores the rationale, risks and benefits of 
anti-TNF therapy through a case where infliximab was intro-
duced as rescue therapy for steroid-unresponsive ulcerative 
colitis (UC). This is one of the few case-based reviews on lis-
teriosis in patients on anti-TNF therapy to present a conun-
drum with regards to immunosuppression. Most case reports 
reviewed as part of this article demonstrate the potential se-
verity and heterogeneity of L. monocytogenes infection (Sup-
plementary Material 1, www.journalmc.org). Primary teams 
generally had to commence the patient on an extended course 
of antibiotics and consider alternative immunosuppression or 
reintroduce the same agent once their patient was more stable. 
However, what makes our report stand out is the “domino ef-
fect” of listeriosis where severe infection compels the clinician 
to hold immunosuppressants only to lead to worsening colitis.
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Case Report

Investigations

We hereby present a case of a 62-year-old female with a his-
tory of UC first diagnosed in December 2020, initially main-
tained with 5-aminosalicylic acid (5-ASA). She had an acute 
severe flare of UC in August 2021 which prompted initiation 
of infliximab with a 10 mg/kg loading dose (week 0, 2, 6 and 
8). Computed tomography (CT) findings show significant co-
lonic inflammation (Fig. 1a, b). Other investigations included 
positive serology for perinuclear anti-neutrophilic cytoplasmic 
antibody (pANCA) and antinuclear antibody (ANA). She had 
a prior history of breast carcinoma and a family history of UC.

The patient received two infliximab infusions at week 0 
and 2 and re-presented to the emergency department with fe-
ver, cough, vomiting and diarrhea associated with generalized 
weakness, confusion and lethargy. On examination, her Glas-
gow coma scale (GCS) score was low (12/15) with acutely 
altered mental status and mild neck stiffness. General exami-
nation was unremarkable. Along with baseline bloods, a chest 
X-ray was performed and a full septic screen including blood 
and urine cultures was sent. C-reactive protein was elevated at 
94 mg/dL (normal range 0 - 5 mg/dL). Hemoglobin was stable 
at 12.8 g/dL (normal range 12 - 15 g/dL). Coronavirus disease 
2019 (COVID-19) (caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2)) was not detected. Chest 
X-ray demonstrated a lower respiratory tract infection and she 
was commenced on broad-spectrum intravenous piperacillin/
tazobactam (Tazocin) as well as fluids.

Due to new-onset confusion and persistent hypotension, 

she was admitted to the intensive care unit. Shortly after admis-
sion, her blood cultures were positive for L. monocytogenes. 
There was no acute intracranial pathology detected on the brain 
CT with normal parenchymal brain appearances reported (Fig. 
2). Neck stiffness is a red flag symptom for meningeal irritation 
and hence a lumbar puncture was performed.

After appropriate inpatient management, she suffered a 
flare of colitis 2 months later which showed Mayo 3 endo-
scopic appearance (Fig. 3).

Diagnosis

Her initial diagnosis was an acute severe UC. She received high-
dose immunosuppression with infliximab thereafter and devel-
oped L. monocytogenes sepsis with meningeal involvement.

Treatment

With the diagnosis of L. monocytogenes septicemia, her in-
fliximab was held and was started on a 21-day course of in-
travenous amoxicillin. After completing the antibiotic course, 
infliximab was discontinued (third induction dose was not ad-
ministered).

Follow-up and outcomes

The patient recovered from L. monocytogenes meningitis and 
was followed up in the outpatient clinic. Vedolizumab, an 
α4β7 integrin antagonist, was commenced in November 2021 

Figure 1. (a, b) There is circumferential thickening of the distal ascending (blue arrow), transverse (green arrow), descending 
(yellow arrow) and rectosigmoid colon (orange arrow) in keeping with colitis.
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after discussion with multidisciplinary team (MDT) as a more 
gut selective biological agent. During this period, the option of 
a colectomy was discussed with her at several points but was 
declined.

Unfortunately, she presented again with an acute flare of 
severe UC 2 months later with Mayo 3 on endoscopy. Upon 
discussion with MDT, she was a suitable candidate for colecto-
my due to severe pancolitis, recurrent flares and recent sepsis 
while on biological therapy. She underwent a subtotal colec-
tomy and had an unremarkable post-surgical course.

Discussion

IBD patients on immunosuppression are at increased risk of 
opportunistic infections compared to the general population. 
This risk may be further compounded by a patient’s comor-
bidities or advanced age. An opportunistic infection is often 
described as a microbial infection that is non-pathogenic in the 
general population but occurs with increasing frequency and 
severity in patients with a weakened immune system either due 
to their underlying disease or its management [6]. This case is 
important because it encourages clinicians to remain vigilant 

for opportunistic infections in IBD patients on potent immu-
nosuppression. It also raises awareness of the importance of 
tuberculosis and virology testing before the initiation of anti-
TNF biologics. We highlight such infections as a key safety 
issue and discuss how we can better handle them in clinical 
practice. Early recognition and prompt workup is imperative to 
reduce morbidity and mortality associated with pathogens like 
L. monocytogenes. ECCO guidance recommends the discon-
tinuation of anti-TNF-α biologics during infection with Lis-
teria monocytogenes [7]. As seen in the case described above, 
the consequent decision to withhold immunosuppression runs 
the risk of relapse of inflammatory colitis. Such inflammatory 
exacerbations often call for a multidisciplinary team approach, 
and at times, escalation to surgical management.

We searched PubMed using the search terms “listeria” 
and “TNF”. A total of 522 results were generated. Additional 
reports and articles were identified by reading the literature 
found via electronic searches, of which 25 articles were ex-
amined for existing knowledge on this subject as well as clini-
cal learning points. Other articles were excluded due to either 
pathophysiology dominant content or because they were un-
related to the topic at hand. There were only three articles ex-
cluded due to non-English language. Our literature review is 

Figure 2. Computed tomography of brain (09/10/2021) demonstrating normal parenchymal appearances. Lumbar puncture 
revealed grossly cloudy cerebrospinal fluid with massively elevated white blood cell count of 1,600/mm3, with 70% polymorpho-
nuclear neutrophils and 30% mononuclear cells. No organisms were seen on gram stains with no growth on cultures but Listeria 
monocytogenes DNA was detected via polymerase chain reaction. Cerebrospinal fluid (CSF) glucose was low at 1.8 mmol/L 
(2.22 to 4.44) and CSF protein was raised at 1.75 g/L (0.15 to 0.6) which confirmed a bacterial meningitis. Apart from bacteremia 
and meningitis, there were no other manifestations of listeriosis in this patient.
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not exhaustive but comprised of the most relevant case reports 
published to date regarding listeriosis in patients commenced 
on anti-TNF agents (Supplementary Material 1, www.jour-
nalmc.org) [2, 8-31].

We included 25 articles in our review which discussed 
a total of 44 cases. Of note, we also included a case report 
of pseudomonas meningitis during vedolizumab treatment. 
Listeria infections related to immunosuppression presented 
as meningitis in 23 cases (53.5%), isolated bacteremia in 11 
cases (25.6%), and brain abscess in two cases. Other sites of 
infections also included cerebritis, rhombencephalitis, ankle 
osteomyelitis, endocarditis, terminal ileitis, septic joint arthri-
tis and gallbladder infections. This demonstrates the hetero-
geneity of listeriosis leading to variable patient presentations, 
thereby highlighting the high index of suspicion we need to 
maintain for such opportunistic infections in patients with risk 
factors. Seventeen patients (38.6%) had UC, 11 (25%) patients 
had Crohn’s disease (CD), and 13 (29.5%) had rheumatoid ar-
thritis. There was one case of multiple myeloma as well as pso-
riatic arthritis. Thirty-five case reports featured the use of in-
fliximab. Where infliximab was commenced, 21 cases (60%) 
developed symptoms of infection after 1 - 2 doses. Nearly all 
of the reported cases had concomitant immunosuppression on 
board such as corticosteroids, azathioprine or mercaptopurine 
which further rendered these patients vulnerable to opportun-
istic infections (Supplementary Material 1, www.journalmc.

org).
Immunosuppressants such as anti-TNF therapy, corticos-

teroids, mercaptopurine and azathioprine have become the 
mainstay of management in IBD. Anti-TNF therapy is also 
used widely for the treatment of rheumatoid arthritis, psoriatic 
arthritis and ankylosing spondylitis (Supplementary Material 
1, www.journalmc.org).

Most patients diagnosed with listeriosis tend to have an 
invasive infection, meaning the bacteria can potentially spread 
from their intestines to the blood, causing severe bloodstream 
infections [32]. The World Health Organisation recognizes the 
following as risk factors for listeria: pregnancy, patients with 
human immunodeficiency virus (HIV)/acquired immunodefi-
ciency syndrome (AIDS), cancer and hematological malignan-
cies like leukemia, solid organ transplant recipients or a back-
ground of chronic steroid use [33].

The patient was diagnosed with breast cancer in 2018 for 
which she underwent resection and received chemotherapy 
and radiotherapy. She was also more susceptible to oppor-
tunistic infections due to the recent initiation of anti-TNF-α 
therapy and recurrent admissions where concomitant high-
dose steroids were prescribed for flares of acute severe UC. 
These vulnerable patient groups should be advised to avoid 
high-risk meat products such as deli meat as well as supermar-
ket processed meats - this may include cured, cooked and/or 
fermented sausages and meats, unpasteurised dairy products 

Figure 3. Endoscopic photograph of sigmoid - edematous mucosa (blue arrow), erosions (green arrow) and ulcerations (grey 
arrow). Also note absence of vascular pattern with marked erythematous appearances.
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and cold-smoked fish [33].
In this case, two biologics were featured - infliximab and 

vedolizumab. Infliximab is a mouse/human chimeric immuno-
globulin G1 (IgG1) monoclonal antibody that specifically targets 
the cytokine TNF-alpha. In the European Union, it is licensed 
for the management of IBD, rheumatoid arthritis, ankylosing 
spondylitis, psoriasis as well as psoriatic arthritis [34]. Vedoli-
zumab is a monoclonal antibody with α4β7 integrin antagonist 
activity. It is a humanized monoclonal antibody with selectivity 
for the gut that is indicated for use in adults with moderate to 
severe UC or CD. This is seen being used in clinical practice for 
patients who either had an inadequate response to, experienced 
disease relapse, or had intolerance to either conventional UC or 
CD management or a TNF-alpha inhibitor [35].

The above patient’s treatment for UC was escalated to 
infliximab (second-line rescue therapy) and eventual surgical 
intervention in accordance with the guidance provided by the 
European Crohn’s and Colitis Organisation (ECCO) [36]. Al-
though she refused colonoscopy at the index admission, CT 
imaging at the time demonstrated circumferential thickening 
of the distal ascending, transverse, descending and rectosig-
moid colon in keeping with colitis. The extensive nature of her 
colitis in conjunction with the prolonged duration of bloody 
diarrhea and abdominal pain warranted the use of oral 5-ASA 
(mesalazine) and steroids [37]. She was later escalated to anti-
TNF therapy due to frequent flares.

There is ongoing debate surrounding the optimal dosing of 
infliximab as rescue therapy in acute severe colitis. The British 
Society of Gastroenterology recommends an initial dose of 5 
mg/kg infliximab as second-line therapy [38]. Induction with 
an “intensified” regimen has been explored in one of two ways: 
either through 1) higher infliximab concentrations or through 
2) an accelerated infliximab dosing strategy. There is some ev-
idence that during periods of severe inflammation, there is in-
creased infliximab clearance due to factors such as inflamma-
tory burden, fecal loss and generation of anti-drug antibodies. 
Further, case-control and case series level data have revealed 
that an intensified induction strategy may reduce colectomy 
rates in the short term after an acute exacerbation of UC [39]. 
This is one of the reasons why some clinicians have adopted 
the 10 mg/kg dose as “salvage” therapy; however, there is in-
sufficient data to make a recommendation [38].

Surgical management is indicated in UC where patients 
have disease refractory to medical therapy or have intolerable 
adverse effects to medications. Other surgical indications also 
include toxic megacolon, perforation or life-threatening bleed-
ing. In the acute setting, a subtotal colectomy with formation 
of an end ileostomy with long rectal stump is generally recom-
mended. The gold standard would be a proctocolectomy with 
ileal pouch anal anastomosis (IPAA) which has been shown 
to generate satisfactory patient outcomes. It is avoided in the 
emergency setting as there is a higher risk of surgical com-
plications [38]. In this case, the patient underwent a subtotal 
colectomy as an intermediate procedure for severe pancolitis 
and recurrent disease flares.

Serious and opportunistic infections should be on our diag-
nostic radar even before we commence immunomodulator ther-
apy in IBD. It is important to screen patients for viral infections 
such as hepatitis, HIV, Epstein-Barr virus (EBV), cytomegalovi-

rus (CMV), varicella-zoster virus (VZV) as well as tuberculosis 
and recommend vaccination and prophylaxis as appropriate [6]. 
In a patient with acute severe colitis, immunosuppression plays 
a significant role in their management but they also potentiate 
severe infections and septicemia. However, if stopped or held 
during infections, the patient can develop worsening colitis cul-
minating in colectomy. In conclusion, we should aim for more 
rigorous pre-biological screening, patient education about high-
risk foods and better recognition and prompt management of 
both opportunistic infections and acute severe colitis.

Learning points

Our review demonstrates the risks of opportunistic infections 
with anti-TNF therapy and the importance of counselling pa-
tients before initiation of immunomodulators about the avoid-
ance of high-risk foods for listeriosis such as soft cheeses and 
unpasteurized milk. In addition, we should be wary of holding 
immunosuppression in patients with severe colitis - worsen-
ing colitis may lead to need for future colectomy. Lastly, it 
is important to consider a patient’s immune risk profile (i.e., 
underlying malignancy, comorbidities, older adults, obesity, 
diabetes, etc.) when commencing immunosuppression - this 
may guide dosing and also encourage early and close surveil-
lance of high-risk patients.

Supplementary Material

Suppl 1. Review of Reported Listeria Infections Under Bio-
logical Drugs
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