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ABSTRACT

Biologic agents have become important treatment options for the management of
inflammatory bowel disease (IBD). With more than 10 years of experience behind us
these agents have changed the natural history of the disease and have established
themselves as a valid choice in the repertoire used in treating not only advanced patients
but also newly diagnosed ones. We report two cases of ulcerative colitis who developed
listeria meningitis after a single dose of infliximab therapy. We also examined the
significance of the infection and the known details and morbidity about it. We assessed
the close link between the use of biologics and the risk of serious infections in patients
with IBD, as well as the published cases in the literature so far. Therefore, despite the
excitement and hype surrounding their use we should not forget that these are agents
that carry a substantial toll of side effects and this should be kept in mind when the
choice of therapy is made.
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1. INTRODUCTION

Inflammatory bowel diseases (IBD) are chronic illnesses affecting the intestinal tract. Their
exact pathogenesis is unknown. The most acceptable hypothesis states that genetically
predisposed subjects lose tolerance to the intestinal microbiota and as a consequence their
innate and adaptive immune system unleashes an uncontrolled inflammatory reaction
characterized by an excessive production of pro-inflammatory cytokines [1-3]. Tumor
necrosis factor-a (TNF-a) is one of those molecules, it plays a central role in mucosal
inflammation and is a key mediator in the inflammatory cascade in both Crohn's disease
(CD) and ulcerative colitis (UC) [4,5]. Introduction of biological therapy with anti-TNF agents
created great expectation to further solve the clinical shortcomings of conventional therapy.
Infliximab, is a chimeric monoclonal IgG1 anti-TNF antibody, it binds with high affinity and
specificity to human TNF alpha, thereby neutralizing its biologic activity. It was the first
biological therapy to be introduced in the treatment of patients with inflammatory bowel
disease more than a decade ago [6]. Since then it has dramatically affected the way we
approach severe I1BD.

Biologic agents are associated with multiple side effects some of which are serious like
infusion reactions, serum sickness-like disease, lupus-like syndrome, and severe infections
[7-11]. However, the extent to which biologic agents, alone or in combination with
immunosuppressive medications, increase the risk of serious infections in patients with IBD
remains controversial, this is mostly due to the low number of infection rates. Large cohort
studies are needed to determine their precise incidence and establish the excess risk
associated with the use of a specific medication, particularly while administering older
traditional therapies which have been less scrutinized, although they carry their own risks
[12]. Granulomatous infections such as tuberculosis have received the greatest attention,
while additional case reports suggest increased rates of infections by other pathogens
(viruses, intracellular bacteria, fungi, and parasites), which have been reported to be a
cause of death in this population of patients [11,13].

We present hereafter two cases of Listeria monocytogenes meningitis and bacteremia after
a single dose of infliximab in the treatment of ulcerative colitis. We will take this chance to
review the available data about the safety profile of these agents and assess the delicate
balance of risk versus benefit ratio in the context of treatment for UC.

2.CASE 1

A 59 year old white male was brought to the emergency department due to a progressive
decrease in the level of consciousness noticed for the past 24 hours. Associated symptoms
were abdominal pain, nausea, diarrhea and urine retention. There was no history of travel,
or recent exposure to sick contacts. He had received his first dose of infliximab 10 days
earlier for ulcerative colitis unresponsive to conventional treatment. His past medical history
included dyslipidemia, coronary artery disease, and benign prostatic hypertrophy, and he
was maintained on omeprazole and alfuzosin. Azathioprine had been stopped two weeks
prior to presentation but he was still maintained on 30 mg of prednisone per day.

On Physical examination, the patient was febrile (38.5 c) with mild tachycardia. Abdominal
examination revealed diffuse tenderness with hyperactive bowel sound, and no rebound
tenderness. Neurological examination showed lethargy, confusion, and disorientation with no
focal motor weakness, but evidence of nuchal rigidity. Initial laboratory tests showed mild
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normocytic anemia without leukocytosis. Serum chemistry was normal except for
hyperphosphatemia and hyponatremia. Chest X-ray and computed tomography of the brain
revealed no abnormality. A Lumbar puncture was performed showing cloudy spinal fluid, a
white cell blood count of 350/mm3 (71% segmented), a total protein of 92 mg/dl and glucose
of 22 mg/dl. These findings were consistent with bacterial meningitis; therefore blood
cultures were drawn and the patient was admitted to the intensive care unit. Empirical
treatment with ceftriaxone and vancomycin was started. The gram stain of the cerebrospinal
fluid was normal but the final culture revealed Listeria monocytogenes. The patient was
shifted to ampicillin 2g intravenously every 6 hour in accordance with the sensitivity, but
despite appropriate antimicrobial therapy, his condition continued on deteriorating with
persistent high grade fever and deeper lethargy. On the 3 day of admission he sustained a
cardio-pulmonary arrest from which he never recovered adequately. He passed away 2
weeks later secondary to multi-organ failure.

3. CASE 2

A 39 year old white male presented to our emergency department due to a progressive
decrease in the level of consciousness for the past 48 hour. Associated symptoms included
headache, nausea and vomiting. There was no history of travel, or recent exposure to sick
contacts and the past medical history was negative. He had received his first dose of
infliximab about one week earlier for ulcerative colitis after failure of standard therapy. His
medications included prednisone (40mg) and azathioprine. On Physical examination, the
patient was febrile (38c) and tachycardic (100/min). Abdominal examination was
unremarkable. Neurological examination revealed a somnolent patient although responsive
to verbal commands, confused, disoriented with evidence of nuchal rigidity. Initial laboratory
tests showed normal CBC and elevated creatinine level with hyponatremia. Chest X-ray and
computed tomography of the brain were normal. A Lumbar puncture was performed
revealing cloudy spinal fluid, white cell blood count of 680/mm3 with 100% lymphocyte
count, total protein of 55 mg/dl, and a glucose of 21 mg/dl. Again findings were suggestive of
meningitis; blood cultures were taken, magnetic resonance imaging (MRI) of the brain to rule
out encephalitis was done and the patient was admitted to the intensive care unit. Empirical
treatment with ceftriaxone, vancomycin, and ampicillin was started as well as anti
tuberculous and antiviral medications. The culture grew beta haemolytic colonies after 48
hours and Listeria monocytogenes was confirmed later.

The patient was kept on ampicillin, and all other medications were discontinued. By day 7 his
mental status returned to baseline, treatment was continued for a full course of 21 days. He
was later discharged home after complete recovery. He is still followed up in our out-patient
department but infliximab was never reintroduced.

4. DISCUSSION

The incidence of inflammatory bowel disease varies widely according to the geographical
area and has been reported to have increased in the last few years, roughly by almost 3
folds for CD and 2 folds for UC [14-16].

Recently, the progressive description of the cell signaling cascade has led to a surge in new
potential treatment options. Development of these tumor necrosis factor blockers
dramatically changed the course of IBD. Infliximab, Adalimumab and Certolizumab pegol are
currently FDA approved for the treatment of moderate to severe luminal and fistulizing
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crohn’s disease [17-24]. Their use in CD is well established and they are currently part of the
standards of care in almost all institutions. In addition newer data is advocating earlier use of
combination therapy with infliximab and (azathioprine) AZA in naive patients and suggesting
a better long term outcome [25].

Despite the presence of notable side effects the justification for the use of anti-TNFs in CD
seems simpler and the arguments look clear. However, in UC things get complicated, it is
only a mucosal disease that is characterized by a more variable disease course. A recent
analysis of the prospective Norwegian cohort has shown that after an initial disease flare,
55% of patients are well controlled with amino-salicylates or no therapy for at least a 5-year
period [26]. In general about one quarter of patients develops fulminating disease and 20%
require surgery [27].

Infliximab was licensed for moderate to severe UC after two large randomized controlled
trials ACT 1 and ACT 2, it has been clearly shown to be effective in inducing and maintaining
remission in difficult to manage patients [28]. In addition it has become an alternative to
cyclosporine as rescue therapy in acute severe UC failing first-line medical therapy [29,30].
To date, two large series assessing the long-term safety profile of IFX in clinical practice
were published [31,32], and two additional cohorts of IBD patients are still on-going for the
same purposes recently [33,34]. Current clinical experience has confined the initial fears of
this drug's safety profile into three main groups of adverse effects: infections, immune-
related conditions and carcinogenesis. It seems that when IFX is used alone the safety
profile is quite acceptable compared to other modes of more conventional therapy. This
large Belgian study on the IFX safety profile found that the risk of severe infections was
significantly increased among IFX-treated patients when concomitant steroids were
administered [35]. The benefits and risks of combination therapy are a primary focus in
terms of both efficacy and side effects. In this context, a case-control study by Toruner et al.
[36] is of fundamental importance. They recently demonstrated that combinations of
immunosuppressant therapies in IBD patients are associated with an incremental increase in
the relative risk of opportunistic infections (Ol). Specifically, patients experienced a three-fold
increased risk for Ols if corticosteroids, AZA / 6- MP or IFX were used alone, and the risk
increased substantially if two or more drugs were used concomitantly [36].

Listeria Monocytogenes is an aerobic gram positive intracellular bacillus that predominantly
affects women, immune-compromised patients and elderlies. It can be acquired through
food, notably uncooked meat, soft and unpasteurized cheese or unwashed vegetables.
Recently in the USA an outbreak of food listeriosis showed to be one of the deadliest food-
borne outbreaks in the US history [37]. Although 1-5% of healthy adults are asymptomatic
carriers of L. monocytogenes, approximately 2500 cases of listeriosis are reported yearly
with a significant mortality reaching 30%. It is the highest of all food-borne pathogens
tracked by the Center for Disease Control and Prevention [38]. It is very difficult to estimate
the incidence of Listeria in this specific population, but in 2006 Dixon et al. reported three
cases of listeriosis in 7664 patients treated with anti-TNF [39]. This suggests a rough
incidence of 3 in 10,000 patient-years and this is much higher than the rate for the general
population. It has been shown that administration of TNF to mice can enhance resistance to
experimental listerial infection [40]. Furthermore, injection of antibodies against TNF results
in increased growth of listeria and overwhelming infection [41,42]. The first infection caused
by L monocytogenes complicating infliximab treatment of inflammatory bowel disease was
reported in 2000 in a patient with CD [43]. In 1999 a review of the Food and Drug
Administration (FDA) showed 15 cases of Listeria infection in patients treated with anti-TNF
therapy resulting in 6 deaths [38]. A recently published review revealed a total of 43 cases
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reported until now of invasive Listeria infection associated with anti-TNF [44]. Of these 38
(88%) were related to infliximab, 14 cases (33%) had a diagnosis of CD but only 1 patient
had UC (2%). 95% of cases were maintained on at least one additional immune-suppressive
agent. Listeria infection was neurological in 58% of patients. Most of whom developed the
infection soon after the start of therapy with two thirds of patients having three or less
infusions given. Fifteen death were reported in total but none since 2005. To our knowledge,
so far only 3 cases of Listeria in UC patients on IFX treatment are reported.

However, unlike CD, in UC we can ultimately resort to colectomy [45]. The most common
surgical procedure performed is total procto-colectomy with ileal pouch-anal anastomosis
(IPAA), which can result in an acceptable complication rate profile, good functional outcome,
and an improved quality of life [46-48]. Nonetheless, it is not adverse events free, several
side effects can be encountered: small bowel obstruction in 2% to 13% [49-52], anastomatic
stricture in 9% to 24% [53-55], pouch leakage in 5% to 18% [56-58] and most commonly
pouchitis in 8% to 48% [59-60]. Whether infliximab can prevent this outcome, particularly in
those with severe and refractory disease, is still under question. Such patients may be
exposed to the risk and expense of infliximab treatment while not preventing (or only
delaying) subsequent colectomy. New data have shown that in patients who received
infliximab treatment for refractory U.C the probability of maintaining colectomy free survival
was 83.5%, 77.8% , 75.7% , and 61.4% at 1, 2, 3, and 6 years, respectively [61], while
longer outcome is still not clear. On the other hand patients treated with infliximab prior to
surgery have substantially increased postoperative pouch-related and infectious
complications [62].

5. CONCLUSION

We presented two cases of Listeria monocytogenes meningitis after a single dose of
infliximab in the treatment of ulcerative colitis, both of them were on combined
immunosuppressive medication. One of them ended up with a fatal outcome. This serves to
remind us that the treatments we currently use are not devoid of serious side effects. It
would be a good policy to always balance benefits versus risks in IBD patients especially if
one is dealing with ulcerative colitis. This obviously contradicts the recent thinking advocated
by the top-down therapy approach, at least in the particular setting of ulcerative colitis.

Physicians treating patients with anti-TNF therapy should be aware of the possibility of the
development of serious infections; especially listeriosis, particularly in the context of
concomitant immunosuppressive medication in these severely ill patients.
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