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Abstract
Introduction. Listeriosis in immunocompetent patients usually presents as gastroenteritis with fever; however, it can 
occasionally lead to severe infections such as meningitis and sepsis. The case report concerns a boy with several autoimmune 
diseases on immunosuppressive therapy, who developed behavioural issues due to Listeria monocytogenes (LM) infection.� 
Case Report. The patient was suspected of meningitis, and polymerase chain reaction testing of the cerebrospinal fluid 
revealed the presence of LM. The patient’s condition worsened, neurological symptoms increased, and the patient developed 
sepsis, requiring treatment in the Intensive Care Unit (ICU). After a monthly stay in the ICU, contact with the patient returned, 
but the infection caused severe behavioural changes. Autoimmune encephalitis was suspected and psychiatric treatment 
initiated.�  
Conclusions. This case illustrates the broader issue of LM infection and emphasizes the need for special attention in the 
care of immunocompromised patients.
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INTRODUCTION

Listeria monocytogenes (LM) is a facultative Gram-positive 
intracellular bacillus that causes listeriosis. It has virulence 
factors that allow it to survive and grow at low temperatures, 
low pH, and has the ability to produce a biofilm. This makes it 
significantly more difficult for food control, causing products 
such as cheese, cured meats, unpasteurized milk, and even 
fruits or vegetables, to be potential sources of infection [1–3].

Although the incidence of listeriosis is not relatively high 
– it remains between 0.042 -0.469 per 100,000 people – it 
has a high rate of hospitalization and mortality (20–30%) 
[3, 4]. A group especially prone to LM infections due to 
impaired defence mechanisms are newborns, the elderly, and 
people with reduced levels of immunity, including patients 
submitted to immunosuppressive treatment [2]. The infection 
usually manifests as gastroenteritis and fever and is often 
self-limiting in immunocompetent patients [1]. However, the 
disease can take an invasive form, such as meningitis and 

septicaemia, and there are several case reports of invasive 
forms in immunocompetent children [1, 2, 5]. Meningitis 
has a clinical manifestation similar to other infections, often 
showing a rapid and aggressive course [6]. A relatively new 
retrospective analysis of data on the subject confirmed the 
non-specific nature of the disease, further emphasizing that 
standardized treatment protocols are lacking at this point [2]. 
In contrast, a 2025 study of neurolisteriosis found that the 
condition in immunocompromised individuals can develop 
atypically without fever, and that various combination 
therapies demonstrate the difficulty of treatment [7].

The multifaceted nature of this issue from the virulence of the 
bacteria to the aggressive progression of neurolisteriosis, sepsis, 
and complicated treatment, is a major clinical problem, and data 
on this topic in the paediatric population is still limited [2, 7].

The case is presented of a 16-year-old boy affected by ulcerative 
colitis (UC), autoimmune hepatitis and primary sclerosing 
cholangitis treated with immunosuppressive therapy. He 
developed an innocuous fever that progressed to encephalitis, 
meningitis and sepsis, which wreaked havoc on his organism 
and caused significant functional ineutrophilmpairment. 
Informed consent to present this case report, clinical and 
laboratory data, were obtained from the patient’s parents.
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CASE REPORT

A 16-year-old boy was admitted to the district hospital due 
to a severe headache, which woke him from sleep, and a fever 
preceding sleep (Fig. 1).

Three years earlier, the patient had been diagnosed with 
UC, which was treated with mesalazine and azathioprine, 
and one year before that, he had been diagnosed with 
autoimmune sclerosing cholangitis (ASC), for which oral 
steroid therapy with prednisone was added to his treatment.

Physical examination at the district hospital revealed 
meningeal symptoms: neck stiffness and positive bilateral 
Kernig’s sign. Laboratory tests showed leukocytosis with 
neutrophilia and increasing inflammatory indicators. The 
rapid antigen test did not detect influenza, COVID-19 or 
RSV infection. Blood cultures were ordered and empirical 
antibiotic therapy was initiated – cefuroxime, followed by 
cefotaxime and amikacin, as well as mannitol, dexamethasone 
and painkillers – paracetamol and ibuprofen. Despite the use 
of analgesics, the boy’s headache persisted. A non-contrast 
computed tomography (CT) scan of the head showed no 
abnormalities.

Due to suspected meningitis, after one day of hospitalisation 
at the district hospital, the boy was referred to the Emergency 
Department of a higher-level referral hospital. The patient was 
consulted by a neurologist, and was in good general condition, 
fully conscious and coherent. The neurological examination 
showed no abnormalities, and meningeal symptoms were 
negative. On the same day, the boy was transferred from the 
Emergency Department to the Paediatric Endocrinology and 
Diabetology Department, where his condition deteriorated. 
Upon admission, the patient was weak and vomiting. 
The previously initiated empirical antibiotic therapy was 
continued. Inflammatory markers were increasing (Fig. 2).

On the third day of hospitalisation, due to persistent severe 
headache, fever and previous positive meningeal symptoms, a 

lumbar puncture was performed. Polymerase chain reaction 
(PCR) testing of cerebrospinal fluid (CSF) for 14 pathogens 
detected the presence of LM. Based on the test results, antibiotic 
therapy was modified on the third day of hospitalisation – 
ampicillin (2 gm per dose every 4 hours) and meropenem (2 gm 
per dose every 8 hours). Due to clinical symptoms suggesting 
cerebral oedema resulting from meningitis, treatment with 
dexamethasone (8 mg per dose every 8 hours), mannitol, 
paracetamol and ibuprofen for pain was continued. However, 
a repeat CT scan of the head revealed no abnormalities.

Despite treatment, the boy’s condition deteriorated. 
As a result, multiple neurological and anaesthesiological 
consultations were conducted. Metamizole and nalbuphine 
were added to the pain management regimen, after which 
the boy’s headache subsided. Following a neurological 
consultation, phenobarbital was also added to the treatment.

On the morning of the third day of hospitalisation, the 
boy was in logical contact. During another neurological 
examination in the afternoon of the same day, the patient’s 
condition worsened again; only periodic awakenings with 
anxiety and screaming were observed. The patient was very 
restless and opisthotonos appeared, despite the addition 
of phenobarbital. The patient developed a high fever (38.5 
Celsius), asymmetry, and significant dilation of the pupils 
(wider left pupil), and a poor light reaction. Meningeal 
symptoms, including neck stiffness and Kernig’s sign, were 
present. Vomiting was also observed.

On the fourth day of hospitalisation, the boy was 
unconscious and unresponsive to pain. Although he was 
haemodynamically stable, passive oxygen therapy was started 
due to desaturation. Because of the decline in his condition, 
the patient was transferred to the Intensive Care Unit (ICU) 
and an urgent magnetic resonance imaging (MRI) scan of 
the head was ordered. The boy was intubated and analgesic 
sedation with thiopental and morphine was administered. In 
the ICU, the boy continued to receive antibiotic therapy with 
ampicillin, meropenem, and fluconazole, which was then 
switched to ampicillin, gentamicin, and acyclovir. Antibiotics 
were administered as follows: ampicillin 2 gm every 4 hours 
and gentamicin 5  mg per kilogram of body weight daily, 
in 3 doses. CU treatment was also adjusted – azathioprine 
was discontinued. In addition, immune globulins were 
supplemented.

A contrast-enhanced MRI on the 9th day of hospitalization 
showed extensive symmetrical diffusion in the subcortical 
white matter. The left lateral ventricle was enlarged, and 
there was partial flattening of the cerebral sulci, indicating 
oedema. The MRI findings suggested inflammatory lesions 
in the brain (Fig. 3). In addition, a CT scan performed on the 
8th day of hospitalisation confirmed signs of cerebral oedema 
and revealed fluid accumulation in the occipital foramen. 
The scan results corresponded to the lesions observed in the 
MRI scan (Fig. 4).

During the first 2 weeks in the ICU, the boy was unconscious. 
After 2 weeks, limited contact was established with the boy 
through him blinking his eyes (yes or no answers). The 
eyeballs tended to turn to the right, flaccid paresis was noted 
in the upper limbs, and involuntary movements were present 
in the lower limbs, with a positive Babinski sign on the right. 
No meningeal symptoms, such as neck stiffness or Kernig’s 
sign, were observed.

In a neurological examination on the 24th day of 
hospitalisation in the ICU, the boy spontaneously opened 

Figure 1. Course of the patient’s illness

Figure 2. Results of inflammatory markers (CRP and PCT)
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his eyes, and a slight asymmetry of the pupils was visible. The 
boy was unable to look to the left when following objects with 
his eyes. Tendon reflexes were present in the upper limbs, 
while in the lower limbs, knee reflexes were discreet and ankle 
reflexes turned into clonus. Neck stiffness was also present.

The boy was also consulted by an endocrinologist and 
found to have significantly reduced thyroid-stimulating 
hormone and elevated cortisol levels, which were treated with 
levothyroxine and a reduction in the dose of hydrocortisone.

Due to the occurrence of watery stools without 
pathological blood admixtures, the boy was consulted 
by a gastroenterologist. A stool test on the 10th day 
of hospitalisation in the ICU revealed the presence of 
Clostridium difficile toxins A and B. Therefore, vancomycin 
and metronidazole were added to the treatment.

On the 28th day of hospitalisation, the patient was transferred 
from the ICU to the Paediatric Neurology Department for 
further diagnosis, treatment, and rehabilitation. Upon 
admission to the ward, the boy was found to have flaccid 
quadriparesis. The direct and consensual pupillary response 
to light was slowed. Tendon reflexes in the upper and lower 
limbs were weakened. The patient also began to utter single 
one- or two-syllable words, which, however, were illogical. 
Eleven days after admission to the Paediatric Neurology 
Department, quadriplegia gradually began to subside.

In addition, during hospitalisation in the Paediatric 
Neurology Department, a urinary tract infection caused 
by Pseudomonas aeruginosa was detected and treated with 
amikacin.

An MRI scan of the head was also ordered, which showed 
visible progression of the changes described in previous 
examinations, especially in the cerebral cortex of the frontal 
and partially parietal gyri, with thickening and the appearance 
of new high-signal foci in the white matter (Fig. 5).

The patient experienced a significant behaviour change. 
During the first two 2 weeks of hospitalisation, the boy began 
to resist examination, initially by pulling his limbs away 
and then by using profanities. Based on the clinical picture, 
secondary autoimmune encephalitis (AE) was suspected. 
Immunoglobulin therapy was initiated for 7 days, along 
with prednisone. However, laboratory tests did not confirm 
the presence of anti-NMDA, anti-MOG, anti-neuronal, or 
anti-aquaporin-4 antibodies.

The boy also had increasing swelling of the lower limbs. 
Furosemide was added to the treatment, but without 
satisfactory results. Due to suspected thrombosis of the lower 
limbs, a Doppler ultrasound of the lower limbs was ordered. 
Due to the patient’s lack of cooperation, it was not possible 
to fully assess possible changes in the vessels. In addition, 
possible cardiological, nephrological and gastroenterological 
causes were ruled out. However, it was suggested that the 
swelling of the limbs was most likely due to the patient’s 
verticalisation after a long period of immobilisation.

During the following weeks of his stay in the Paediatric 
Neurology Ward, the patient became increasingly aggressive 
towards his family and medical staff. It was necessary to 
use direct coercive measures several times, in the form of 
safety belts, The boy was also caught trying to eat paper clips. 
As a result of such behaviour, the patient was referred to a 
psychiatrist, who concluded that he was not self-aware or aware 
of others. The psychiatrist suggested that the patient might be 
suffering from epileptic seizures. As a result, an attempt was 
made to diagnose possible seizure disorders, but due to the 
boy’s lack of cooperation, the effort to perform an EEG test 
was unsuccessful. Initially, hydroxyzine and haloperidol were 
used to calm the patient, and then, in consultation with the 
psychiatrist, risperidone was added. Despite the antipsychotic 
treatment, the boy’s condition did not improve.

Due to the failure of behavioural disorders treatment, 
a decision was made to transfer the boy after 47 days of 

Figure 3. MRI scan on the 9th day of hospitalization. White 
arrows indicate the presence of subcortical diffusion, 
which is shown in black. Detailed information regarding 
brain symptoms is provided, including flattened cerebral 
sulci and lateral ventricle enlargement

Figure 4. CT scan on the 8th day of hospitalization. 
The black arrow points to flattened cerebral sulci, 
suggesting cerebral oedema. The white arrow points 
to an asymmetrical, enlarged left lateral ventricle. The 
ventricular system is not displaced

Figure 5. MRI scan during the patient’s stay in the 
Paediatric Neurology Department. White arrows indicate 
a new area of high signal intensity in the parenchyma
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hospitalisation in the Paediatric Neurology Department, to 
the Child and Adolescent Psychiatry Department to stabilise 
the patient’s mental state.

The patient had no history of mental or psychological 
problems. During his 12-day stay in the psychiatric ward, 
the patient remained difficult to communicate with – mute 
and with incomplete allopsychic orientation. However, no 
aggressive behaviour or psychomotor agitation was observed. 
During hospitalization, the patient began to utter simple, single 
sentences. He did not express delusional content and denied 
hallucinations. The patient’s suicide risk was low. During 
hospitalization, 2 attempts were made to perform an EEG, but 
due to the patient’s lack of cooperation, they were unsuccessful. 
Laboratory tests did not reveal any significant abnormalities.

The patient was discharged with a recommendation to 
continue therapy in the Paediatric Rehabilitation Unit.

DISCUSSION

There have been isolated cases of secondary AE following 
neurolisteriosis. However, apart from the presented patient, 
no other cases of severe psychoorganic disorders linked to 
Listeria encephalitis have been reported to date. The specific 
source of LM infection in the patient was not identified; 
however, the development of a severe form of the disease 
may have been the result of autoimmune comorbidities and 
long-term treatment with immunosuppressive drugs.

The incidence of LM infections is higher among patients 
with inflammatory bowel disease compared to the general 
population [8]. Additionally, the literature indicates an 
increase in cases of listeriosis affecting the central nervous 
system (CNS) due to the rising number of organ and bone 
marrow transplants. These transplants typically require the 
use of immunosuppressive drugs, which hinder the body’s 
ability to phagocytize and kill pathogens [9].

In the human body, LM first crosses the intestinal barrier 
and then spreads to other organs. It can penetrate the blood-
brain barrier, especially in immunocompromised individuals, 
newborns, and pregnant women, leading to neurolisteriosis 
[10]. As a pathogen, LM is highly adaptable and can thrive 
in a wide range of environments, which makes the infection 
potentially life-threatening [11]. The pathogen can survive 
antibiotic treatment and persist within host cells, while the 
rare nature of invasive listeriosis complicates the identification 
of effective antibiotic regimens [12]. β-lactam antibiotics, 
particularly penicillins and ampicillin, are primarily used to treat 
listeriosis, either alone or in combination with gentamicin. Other 
effective antibiotics include trimethoprim-sulfamethoxazole and 
meropenem. Rifampicin, tetracycline, chloramphenicol, and 
fluoroquinolones are also used [13]. In the presented patient, 
cefuroxime was initially administered as an empirical treatment, 
before culture and PCR test results for CSF were available. 
This was then followed by cefotaxime and amikacin, which are 
ineffective against LM. This misstep could have contributed to 
the development of a severe form of the disease due to the lack 
of appropriate treatment. After receiving the test results, the 
antibiotic regimen was correctly adjusted to include ampicillin, 
gentamicin, and meropenem. However, despite this targeted 
antibiotic therapy, the patient’s condition worsened, likely due 
to the prolonged duration of the inadequately treated infection.

Polytherapy with antibiotics may have contributed to the 
development of the Clostridium difficile infection. Several risk 

factors for Clostridium difficile infection include hospitalization 
within the past 12 weeks and antibiotic therapy during the 
same timeframe, particularly with clindamycin, ampicillin, 
amoxicillin, third- and fourth-generation cephalosporins, 
and fluoroquinolones. Additional risk factors include being 
over 65 years of age, having chronic comorbidities, being 
immunosuppressed, having HIV infection, undergoing 
gastrointestinal surgery, and using acid-blocking medications 
[14]. In the presented case, the patient exhibited most of the 
risk factors associated with Clostridium difficile infection.

The classic clinical triad of meningitis includes fever, neck 
stiffness, and headache. If meningitis is suspected, a lumbar 
puncture should be performed as soon as possible to collect 
CSF. Both CSF culture and PCR have high diagnostic sensitivity. 
Early administration of antibiotics is crucial for improving 
the patient’s clinical condition and increasing the chances 
of survival. Dexamethasone can help reduce inflammation 
in the CNS [15]. In the presented case, the patient initially 
presented with fever and headache before developing neck 
stiffness, indicating meningitis. Additional symptoms, such as 
drowsiness, vomiting, anisocoria, seizures, impaired speech, 
motor coordination issues, and altered consciousness, were 
likely caused by increased intracranial pressure due to cerebral 
oedema [16]. In the presented patient, dexamethasone and 
mannitol were used to treat the cerebral oedema. Corticosteroids 
are primarily beneficial for reducing cerebral oedema in cases 
of bacterial meningitis. However, differences in the therapeutic 
response and safety between hydrochlorothiazide and mannitol 
may occur. Therefore, the use of these medications requires 
close monitoring for adverse effects [17].

Due to the presence of psychiatric symptoms, secondary AE 
was suspected; however, no specific antibodies were detected in 
the CSF. AE is a significant diagnostic consideration in patients 
who present with new-onset altered mental status of unclear 
origin, especially following CNS infections [18]. The diagnosis 
of AE relies on a combination of a clinical history that aligns 
with AE in children and supportive diagnostic tests, which 
include – but are not limited to – antibody testing [19]. The main 
symptoms of AE include dyskinesia, low-grade fever, mental 
and behavioural disturbances, seizures, severe alterations in 
consciousness, and limb weakness [20]. In children diagnosed 
with AE, the most commonly identified autoantibodies are 
those against the N-methyl-D-aspartate receptor (NMDAR), 
myelin oligodendrocyte glycoprotein (MOG), and glutamic 
acid decarboxylase 65 (GAD65). Nevertheless, not all children 
with AE have identifiable autoantibodies [19]. Early initiation 
of first-line immunotherapy, which includes corticosteroids 
and plasma exchange, improves patient outcomes. Some 
evidence also suggests that second-line immunotherapies 
-particularly rituximab – can reduce the rate of relapse. 
However, the optimal duration of immunotherapy has not 
yet been established [21]. A study by Song et al. indicated that 
months of immunotherapy might be beneficial in treating AE 
[20]. In the presented case report, neither plasma exchange 
nor immunotherapy was administered to the patient due to 
the absence of detectable antibodies.

Patients with diagnosis of AE may present with psychiatric 
symptoms, such as behavioural changes, aggression, irritability, 
mood swings, hallucinations and severe sleep-wake cycle 
disorders. Epileptic seizures may also occur [22]. The patient 
in this case report developed aggression and behavioural 
changes. The psychiatrist suggested possible epileptic seizures; 
however, due to poor mental status and lack of cooperation 
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from the patient, it was impossible to perform a full EEG test.
A study by Xiaowei Qiu et al. analysed prognostic factors 

in patients with AE. It was determined that factors such as 
increased neutrophil-to-lymphocyte ratio (NLR) (>4,45), 
low lymphocyte count, low serum albumin, disturbances of 
consciousness, epileptic seizures, extrapyramidal symptoms, 
departure in electroencephalogram (EEG), changes in brain 
MRI, and infectious pulmonary complications, correlated 
with poor prognosis in analysed cases [23]. In this case report, 
the patient presented periodically increased NLR, low serum 
albumin (3,05–2,61  g/dl), disturbances of consciousness, 
and changes in brain MRI. These findings combined might 
suggest a poor outcome.

Abnormal brain MRI findings in AE include hyperintense 
lesions in the white matter of the temporal lobes, hippocampus, 
cingulate gyrus and insular cortex, as well as haemorrhage, 
restricted diffusion and post-contrast enhancement [23]. In 
our the presented case, MRI showed symmetrical hyperintense 
lesions in subcortical white matter of the temporal lobes, 
hippocampus, and insular cortex, which were consistent with 
the above-cited study. In addition, similar lesions were found in 
the subcortical white matter of the frontal lobes, left splenium 
of corpus callosum and periventricular area. Other findings 
included cerebral oedema and leptomeningeal enhancement.

Abnormal findings in MRI were first visible on the 4th 
day of hospitalization. Follow-up scans showed progression 
of the existing changes, as well as new hyperintensive lesions 
in white matter. Abnormal brain CT and MRI findings in 
neurolisteriosis include leptomeningeal enhancement, 
brain abscesses, nodules suggestive of abscesses, diffuse 
cerebral oedema, non-specific changes in white matter, 
cerebral atrophy, dilated Virchow-Robin spaces, cerebral 
herniation, contrast-enhancing ventricles, hydrocephalus, 
radiological vasculitis, haemorrhage, ischemic images and 
haemosiderin deposition [24]. In the presented case, CT 
showed cerebral oedema, hypodense regions in the cerebral 
matter of the right temporal region and insula cortex, left 
temporal region, frontal region, parietal region and insula 
cortex. These changes, along with the previously mentioned 
MRI findings, are similar to other cases of neurolisteriosis.

CONCLUSIONS

The deterioration of the patient and progression of the disease 
to a severe form were influenced by inadequate empirical 
antibiotic therapy, which was continued for 3 days after the 
symptoms appeared until first PCR and culture of CSF was 
obtained at a higher-referral hospital. While supposing a 
patient has autoimmune diseases, particularly UC, and is 
being treated with immunosuppressive drugs, LM infection 
should be considered, as the intestines serve as the entry 
point for this infection. Therefore, antibiotics effective against 
LM should be used in the empirical treatment of patients 
with this medical history. Using PCR testing for multiple 
pathogens enables doctors to diagnose severe cases promptly 
and provide appropriate treatment.
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