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Abstract 

Background  Listeriosis is a rare but severe foodborne infection, particularly affecting immunocompromised indi-
viduals and older adults. Severe cases may lead to neurolisteriosis and sepsis, necessitating intensive care unit (ICU) 
admission. This study aims to analyze the demographic characteristics, clinical presentation, microbiological findings, 
treatments, and outcomes of critically ill patients with Listeria infections in the ICU.

Methods  A retrospective multicenter study was conducted across 23 French hospitals over a 10-year period, includ-
ing ICU patients with culture-confirmed Listeria monocytogenes infections. Data on demographics, comorbidities, 
ICU admission characteristics, biological and microbiological parameters, treatments, and outcomes were collected. 
The primary outcome was ICU mortality. A multivariable logistic regression model was used to identify factors associ-
ated with mortality in patients with neurological manifestations.

Results  A total of 110 patients were included, with a median age of 68 years; 61% were male, and 71% were immu-
nocompromised. Neurological involvement was present in most cases. Invasive mechanical ventilation was required 
in 58% of patients, and vasopressor support in 44%. ICU and in-hospital mortality rates were 25% and 32%, respec-
tively. Among patients with neurolisteriosis, each 1-point decrease in Glasgow Coma Scale score at admission 
was associated with increased mortality (OR, 1.22; 95% CI 1.05–1.45; p = 0.009), as were higher cerebrospinal fluid (CSF) 
protein levels (OR, 1.56; 95% CI 1.15–2.41; p = 0.028). Steroid use was not significantly associated with reduced mortal-
ity (OR, 0.30; 95% CI 0.07–1.05; p = 0.076).

Conclusion  Listeriosis requiring ICU admission is associated with high morbidity and mortality, particularly in older 
and immunocompromised patients. The severity of these infections is reflected by the frequent need for organ sup-
port. Further research is needed to clarify the potential role of steroids in neurolisteriosis.
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Background
Listeriosis, caused by Listeria monocytogenes, a Gram-
positive bacterium, can manifest as bacteremia, cen-
tral nervous system involvement, or infection of other 
organ systems [1, 2]. Despite improvement in survival 
[3, 4], listeriosis remains a major public health concern, 
responsible for significant morbidity, mortality, and eco-
nomic burden [5–7]. A substantial portion of these costs 
is associated with frequent ICU admissions, particularly 
in cases of sepsis or central nervous system involvement 
(neurolisteriosis).

While recent research has focused extensively on 
understanding the pathophysiology of listeriosis and 
host–pathogen interactions, making L. monocytogenes 
one of the most-studied pathogenic bacteria [8, 9], its 
clinical aspects remain less thoroughly investigated, par-
ticularly in critically ill patients. From 2009 to 2013, the 
MONALISA cohort [10] provided new insights into the 
prognostic factors of this disease and highlighted the 
central role of intensivists in the management of listeri-
osis. Indeed, 20% of patients with bacteremia and 60% of 
patients with neurological form required ICU admission, 
mortality rate reaching 45% and 30% at three months, 
respectively [10]. The therapeutic management of listeri-
osis remains under debate as illustrated by discrepancy 
regarding the beneficial impact of corticosteroids in cases 
of neurolisteriosis [10, 11].Thus, uncertainties remain 
regarding the optimal treatment of this infection, as well 
as its clinical characteristics, biological markers, and 
prognostic factors in ICU patients.

This national, multicenter, retrospective study primar-
ily aimed to assess in-hospital mortality in critically ill 
patients admitted to the ICU with listeriosis. Secondary 
objectives included describing the demographic and clin-
ical characteristics of this population and analyzing risk 
factors for in-hospital mortality, particularly in patients 
with neurolisteriosis.

Methods
Study design and patients
This retrospective multicenter study was conducted 
across 23 intensive care units (ICUs) in tertiary teach-
ing hospitals throughout metropolitan France. Eligible 
cases were identified by searching hospital databases for 
ICD-10 code A32 (as a principal or associated diagnosis). 
To ensure accuracy, all cases were cross-matched with 
microbiology laboratory records, and local investigators 
independently reviewed medical files. A confirmed case 
was defined as a patient with Listeria monocytogenes iso-
lated from a normally sterile site. We included all cases 
from January 2013 to December 2022, and classified 
these as bacteraemia, neurolisteriosis, or other forms. 

Only adult patients (≥ 18  years old) were included, as 
all participating ICUs exclusively manage adult patients. 
Given the severity of listeriosis in critically ill patients, no 
exclusion criteria were applied to ensure a comprehen-
sive representation of cases.

Definitions of clinical conditions
Clinical definitions used in this study were based on 
those proposed in the MONALISA national prospec-
tive cohort study (Charlier et al., Lancet Infect Dis 2017) 
[10], complemented by established definitions from 
international guidelines when available. Bacteraemia was 
defined as the isolation of Listeria monocytogenes from 
blood. Neurolisteriosis was defined as the isolation of L. 
monocytogenes from cerebrospinal fluid (CSF) by cul-
ture and/or PCR, or from blood cultures in a patient pre-
senting with unexplained neurological symptoms such as 
altered consciousness, seizures, nuchal rigidity, or focal 
neurological signs. As in the MONALISA study, patients 
with neurolisteriosis and concurrent positive blood cul-
tures were classified under neurolisteriosis. Meningitis 
was diagnosed in patients with abnormal CSF analysis 
accompanied by typical symptoms. Meningoencephalitis 
was defined by abnormal CSF associated with altered vig-
ilance, seizures, or other manifestations consistent with 
encephalitis, in line with the 2013 International Consen-
sus Definition [12]. Rhombencephalitis was defined as 
brainstem or cerebellar involvement, based on clinical 
features such as ataxia or cranial nerve deficits. Immu-
nocompromised status was defined if at least one of the 
following was present: solid tumor within the last 5 years, 
hematological malignancy, solid organ transplant, cor-
ticosteroid use within the last 3  months, use of other 
immunosuppressive drugs, cirrhosis, chronic kidney dis-
ease, chemotherapy, diabetes mellitus, or chronic alcohol 
abuse (daily alcohol intake of more than three drinks per 
day). Fever was defined as a core temperature ≥ 38.5  °C.
Shock was defined by vasopressor use or a SOFA hemo-
dynamic score > 1 on ICU admission (Vincent et al., 1996) 
[13]. Organ dysfunction and failure were evaluated using 
the SOFA score. Acute kidney injury was defined by a 
renal SOFA score ≥ 2 [13]. Neutropenia was defined as an 
absolute neutrophil count < 1.5 G/L, and severe throm-
bocytopenia as a platelet count < 100 G/L. Hyponatremia 
was defined as sodium ≤ 130 mmol/L.

Outcomes
The primary outcome was in-hospital mortality. Second-
ary outcomes included the analysis of clinical and micro-
biological features of Listeria monocytogenes infections in 
ICU patients, as well as the identification of factors asso-
ciated with survival.
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Statistical analysis
All data are presented as medians with interquartile 
ranges (25th–75th percentiles) for quantitative variables 
and frequencies (percentages) for qualitative variables. 
Baseline characteristics were compared between survi-
vors and non-survivors using the Wilcoxon rank-sum test 
for quantitative variables and Fisher’s exact test for quali-
tative variables. Factors associated with in-hospital mor-
tality were assessed using multivariable mixed logistic 
regression models, with the center included as a random 
effect. Two separate models were built: one in the whole 
cohort, and one in the subgroup of patients with neuro-
logical involvement. Two models were built separately, 
in the whole cohort and in patients with a neurological 
involvement. For each model, covariates associated with 
the outcome at the 0.2 significance level in univariate 
analysis were selected based on clinical relevance and 
included in the model as fixed effects. The final model 
was then assessed using a multiple backward stepwise 
selection procedure, eliminated variables with an exit 
threshold set at p = 0.05. Log linearity assumption and 
collinearity were carefully checked. Model calibration 
and discrimination were evaluated using the Hosmer–
Lemeshow goodness-of-fit test and the concordance 
index (C-index).

As missing data represented less than 10% of the data-
set, a complete-case analysis was conducted without 
imputation. Measures of association are presented as 
odds ratios (ORs) with 95% confidence intervals (CIs). All 
statistical tests were two-sided, and a p-value < 0.05 was 
considered statistically significant. Analyses were per-
formed using R version 3.1.2 (http://​www.R-​proje​ct.​org).

Results
Demographics and comorbidities
Over this ten-year period, 110 patients were included 
with a median age of 68  years (IQR: 58–77) (Table  1). 
The cohort consisted of 67 males (61%) and 43 females 
(39%). Pregnancy was noted in 2 patients (2%). Included 
patients had frequent comorbidities including chronic 
heart failure (n = 22, 20%), respiratory disease (n = 16, 
15%), cirrhosis (n = 15, 14%), diabetes mellitus (n = 28, 
25%), and chronic kidney disease (CKD) (n = 18, 16%). 
Chronic alcohol abuse was reported in 21 patients (19%) 
(Table 1).

ICU admission sources included the emergency room 
(35%), home (15%), hospital wards (27%), and other 
hospitals (24%). The majority of patients were immu-
nocompromised (n = 78, 71%), with details as follows: 
14 patients (13%) had cancer, 35 patients (32%) were on 
immunosuppressive drugs (25 on steroids and 10 on oth-
ers immunosuppressive drugs), and 5 patients (5%) were 

HIV-positive. Solid tumors were present in 13 patients 
(12%), with 6 having localized tumors (5%) and 7 hav-
ing metastatic tumors (6%). Hematological malignancies 
were observed in 15 patients (14%) (Table 1).

Clinical manifestations and involvement
Neurological involvement was the most prominent fea-
ture, with neurolisteriosis identified in 82% of patients. 
This included meningitis (75%), meningoencephalitis 
(59%), rhombencephalitis (10%), and cerebral abscesses 
(6%). Altered mental status was reported in 69% of cases, 
while focal neurological deficits, primarily motor impair-
ments in the arms and legs, were observed in 23%. Sei-
zures occurred in 14%, including status epilepticus in 5% 
of cases. Bacteremia was observed in 68% of patients, 
reflecting its high prevalence in this cohort. Fever was 
documented in 59 patients (54%). Additional organ 
involvement included the lungs in 9%, the digestive tract 
in 9%, and the heart in 3% of cases. Diarrhea was a nota-
ble symptom in 17% of patients. Figure  1 provides an 
overview of the distribution of clinical manifestations.

Organ support therapy and outcome
Shock was present in 34 patients (31%). Acute kidney 
injury was identified in 31 patients (28%). The median 
ICU length of stay (LOS) was 7 days (IQR: 3–16), and the 
hospital LOS was 24 days (IQR: 14–40.25). ICU mortality 
was 25%, with hospital mortality at 32%. Therapeutic lim-
itations were implemented in 25% of the cases (Table 1).

Biological characteristics
The biological parameters of the study cohort are sum-
marized in Table  2. The study cohort showed severe 
thrombocytopenia in 26% of patients, with no significant 
leukocytosis. Marked lymphopenia was present with a 
median of 0.8 × 10^9/L. Inflammatory markers were ele-
vated, with a median CRP level of 117 mg/L and a proc-
alcitonin level of 1.9 ng/mL. Hyponatremia was observed 
in 16% of patients.

Cerebrospinal fluid (CSF) analysis revealed a median 
protein level of 2.54  g/L [IQR, 1.71 to 3.965] and a 
median WBC count of 397 cells/μL [IQR, 187.8 to 880], 
with a median percentage of neutrophils at 66.5% [IQR, 
40.25 to 81] and a median percentage of lymphocytes at 
25% [IQR, 10 to 50]. The median CSF to blood glucose 
ratio was 0.3 [IQR, 0.1 to 0.39].

Microbiology and antibiotic usage
The microbiological parameters and treatments for the 
study cohort are detailed in Table 3. Cerebrospinal fluid 
(CSF) analysis showed that 30% of patients had a posi-
tive direct exam, while 80% had a positive CSF culture. 
PCR testing of CSF was positive in 71% of cases. Blood 

http://www.R-project.org
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Table 1  Variables are presented as number of patients (N), percentages (%), or medians with interquartile ranges (IQR)

Variable Value (n [%] or median [IQR]) Missing 
values

Age (years) 68 [58.25–77] 0

Male gender 67 (61%) 0

BMI (kg/m2) 25 [22–28] 0

Pregnancy 2 (2%) 0

Chronic heart failure 22 (20%) 0

Respiratory disease 16 (15%) 0

Cirrhosis 15 (14%) 0

Diabetes mellitus 28 (25%) 0

Chronic kidney disease 13 (12%) 0

‣ End-stage CKD 5 (5%) 0

Chronic alcohol abuse 21 (19%) 0

Immunocompromised state 78 (71%) 0

‣ HIV 6 (5%) 0

‣ Solid tumor – localized 6 (5%) 0

‣ Solid tumor – metastatic 7 (6%) 0

‣ Hematological malignancy $ 16 (15%) 0

‣ Solid organ transplant 3 (3%) 0

‣ Immunosuppressive drugs £ 35 (32%) 0

ICU Admission Characteristics

 Time from symptoms to ICU admission (days) 2 [1–5] 2

 Time from hospital to ICU admission (days) 1 [0–1] 1

 ICU admission source ER / home / ward / other 35% / 15% / 27% / 24% 1

 Core temperature (°C) 38.6 [37.5–39.2] 1

 Fever 59 (54%) 1

 SAP (mmHg) 125 [103–148] 4

 DAP (mmHg) 68 [59.25–80.75] 4

 MAP (mmHg) 88 [74.5–102.5] 4

 Heart rate (bpm) 97 [82–112] 4

 Shock 34 (31%) 0

 Acute kidney injury 31 (28%) 1

 SpO₂ (%) 98 [96–99] 1

 Respiratory rate (bpm) 22 [18–25] 19

 Oxygen device used None / O₂-mask / HFNC / ETI 32% / 38% / 1% / 29% 7

 Glasgow Coma Scale 10.5 [7–14] 0

 SOFA score (admission) 6 [3–9] 1

 Higher SOFA (day 1) 6 [4–10] 7

 SAPS II (day 1) 52 [38–65] 1

ICU Stay Characteristics

IMV 64 (58%) 0

 IMV length (days) 5 [0–11] 23

 Renal replacement therapy 16 (15%) 0

 Vasopressor use 48 (44%) 4

 Vasopressor length (days) 0 [0–2] 0

 VAP 10 (9%) 0

 ICU length of stay (days) 7 [3–16] 1

Hospital length of stay (days) 24 [14–40.25] 10

 ICU mortality 28 (25%) 0

 In-hospital mortality 35 (32%) 0

 Therapeutic limitations 28 (25%) 0
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cultures were positive in 64% of patients, highlighting 
the systemic nature of the infection.

Regarding treatments, steroids were administered to 
34 patients (31%). Among them, 26 patients received 
dexamethasone at a dose of 10  mg four times daily, 6 
were treated with hydrocortisone at septic shock doses, 
and 2 received methylprednisolone, with a median 
duration of 1  day [IQR, 1 to 4]. The most commonly 
used antibiotic regimen was amoxicillin combined 
with gentamicin (48%). Other antibiotic combinations 
included amoxicillin alone (15%), amoxicillin-cotri-
moxazole-gentamicin (11%), amoxicillin-gentamicin-
vancomycin (5%), and amoxicillin-cotrimoxazole (5%). 
Amoxicillin was administered for a median duration 
of 14  days [IQR, 7 to 17] in cases of bacteremia and 
21 days [IQR, 13 to 21] in cases with neuro involvement.

Factors associated with in hospital mortality:
Whole cohort of patients with listeria infection
In the entire cohort, the following factors were inde-
pendently associated with in-hospital mortality (Sup-
plemental Tables  1 & 2): immunocompromised status 
(OR 4.93 [95% CI, 1.44–16.82], p = 0.011), shock at 
ICU admission (OR 4.85 [95% CI, 1.72–13.64]), and 
meningoencephalitis (OR 3.11 [95% CI, 1.10–8.82], 
p = 0.032).

Subgroup of patients with neurological involvement
In the subgroup of patients with neurological involve-
ment mortality (Fig.  2 and Supplemental Tables  3 & 4), 
immunocompromised status (OR 4.09 [95% CI 1.16–
18.02], p = 0.04), decrease in Glasgow Coma Scale (GCS) 
score at ICU admission (OR per 1-point decrease: 1.22 
[1.05–1.45]; p = 0.009) and high CSF white blood cell 

Table 1  (continued)
Key abbreviations: BMI Body Mass Index, CKD Chronic Kidney Disease, HIV Human Immunodeficiency Virus, ICU Intensive Care Unit, ER Emergency Room, SAP Systolic 
Arterial Pressure, DAP Diastolic Arterial Pressure, MAP Mean Arterial Pressure, SpO₂ Peripheral Capillary Oxygen Saturation, HFNC High-Flow Nasal Cannula, ETI 
Endotracheal Intubation, SOFA Sequential Organ Failure Assessment, SAPS II Simplified Acute Physiology Score II, IMV Invasive Mechanical Ventilation, VAP Ventilator-
Associated Pneumonia. $ hematological malignancy (acute leukemia in 2 [2%], chronic lymphocytic leukemia in 3 [3%], lymphoma in 3 [3%], and multiple myeloma in 
7 [6%] patients). £ 25 on steroids and 10 on others immunosuppressive drugs

Fig. 1  Organ Involvements in patients with Listeria Monocytogenes Infection. This figure was created using the SMART Servier Medical Art platform 
(Servier Medical Art, https://​smart.​servi​er.​com), which provides licensed images under a Creative Commons Attribution 3.0 Unported License

https://smart.servier.com
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count (OR: 1.56, [1.15–2.41], p = 0.03). Steroid use was 
not associated with mortality (OR: 0.30 [0.07–1.05], 
p = 0.08).

Discussion
This study demonstrates the severe nature of Listeria 
monocytogenes infections, with high mortality rates 
observed in our multicentric retrospective cohort. These 
results provide valuable insights into demographics, 
comorbidities, particularly immunodeficiency and other 
chronic conditions, as well as the organ support require-
ments of critically ill patients. This highlights areas for 
further optimization in the intensive care management of 
listeriosis.

Comparison with previous studies
The demographics and comorbidities observed in our 
cohort are consistent with prior reports. The median age 
of our cohort was 68 years, with a slight male predomi-
nance (61%). These findings align with the demographic 
characteristics reported by Charlier et al. in their study 
of 252 patients with neurolisteriosis, where the median 
age was similarly high, and there was a slight male pre-
dominance [10]. The high prevalence of comorbid con-
ditions such as chronic heart failure (20%), diabetes 
mellitus (25%), and chronic kidney disease (16%), along 
with the significant proportion of immunocompromised 
patients (71%), underscores the extreme vulnerability of 
this population to severe infections and poor outcomes. 
Interestingly, fever was absent in a substantial proportion 
of patients, with only 54% of patients being febrile upon 
ICU admission. This relatively low prevalence of fever 
could be attributed to several factors. First, central nerv-
ous system involvement, particularly in neurolisteriosis, 
may impair thermoregulation due to damage to the hypo-
thalamus or other thermoregulatory centers. Second, the 
use of antipyretics or other treatments that could mask 
fever, although not systematically collected in our data, 
may have contributed to this finding. This observation 
suggests that the absence of fever should not exclude a 
diagnosis of severe listeriosis, particularly in immuno-
compromised or neurologically impaired patients.

Microbiological parameters and treatment regimens
Our microbiological findings showed that blood cultures 
were positive in 64% of cases, and cerebrospinal fluid 
(CSF) cultures were positive in 80% of cases, highlighting 
the importance of these simple diagnostic tools in con-
firming Listeria infections [14]. The presence of bactere-
mia in cases of Listeria monocytogenes meningitis is a key 
factor that promotes bacterial dissemination and central 
nervous system invasion, increasing the severity of the 
infection, especially in immunocompromised patients 
[15, 16].

The variability in antibiotic regimens, with a notable 
proportion of patients receiving combination therapies, 

Table 2  Biological Parameters

Variables are presented as number of patients (N), percentages (%), or medians 
with interquartile ranges (IQR)

Key abbreviations: Hb Hemoglobin, WBC White Blood Cells, CRP C-reactive 
protein; PCT Procalcitonin, PT Prothrombin Time, CSF Cerebrospinal Fluid

Variable Value (median [IQR]) Missing 
values

Hemoglobin (g/dL) 12 [10.3–13.2] 1

Platelets (× 10⁹/L) 170 [97–243] 1

White blood cells (× 10⁹/L) 12.9 [8.6–16.7] 1

CRP (mg/L) 117 [55–237.5] 39

PCT (ng/mL) 1.9 [0.59–10] 72

Total bilirubin (µmol/L) 14 [10–25.33] 6

Creatinine (µmol/L) 100 [66–184] 1

Urea (mmol/L) 9.5 [5.8–16.45] 2

Sodium (mmol/L) 135 [133–139] 1

Prothrombin time (%) 67 [45–84.25] 10

Lactate (mmol/L) 1.8 [1–3] 17

CSF protein (g/L) 2.54 [1.71–3.97] 11

CSF WBC (× 10⁶/L) 397 [187.8–880] 8

CSF neutrophils (%) 66.5 [40.25–81] 4

CSF lymphocytes (%) 25 [10–50] 7

CSF blood glucose ratio 0.3 [0.1–0.39] 14

Table 3  Treatments. Variables are presented as number of 
patients (N), percentages (%), or medians with interquartile 
ranges (IQR)

Variable Value (n [%] or 
median [IQR])

Missing 
values

Steroids 34 (31%) 0

Steroid duration (days) 1 [1–4] 1

Amoxicillin-Gentamicin 53 (48%) 2

Amoxicillin 17 (15%) 2

Amox-Cotrimoxazole-Gentamicin 12 (11%) 2

Amox-Gentamicin-Vancomycin 6 (5%) 2

Amox-Cotrimoxazole 5 (5%) 2

Amox-Penem-Cotrimoxazole-Gentamicin 4 (4%) 2

Cotrimoxazole-Gentamicin 2 (2%) 2

Linezolid 1 (1%) 2

Amox-Vancomycin 1 (1%) 2

Amox-Cotrimoxazole-Genta-Vancomycin 1 (1%) 2

Amox-Cotrimoxazole-Rifampicin-Gentamicin 1 (1%) 2

Amox-Penem-Vancomycin 1 (1%) 2
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reflects the complexity of Listeriosis treatment in ICU 
patients. The combination of gentamicin with ampicillin 
remains a standard and effective treatment for meningi-
tis caused by Listeria monocytogenes due to its synergistic 
effects [17, 18]. However, the use of gentamicin in combi-
nation treatment was not associated with lower mortality 
in our univariate analysis, in contrast to findings from a 
recent study [19]. It is important to note that this study 
included only 45 patients, 20 of whom had neurolisteri-
osis. While the authors reported lower overall mortality 
in the full cohort, the results were not statistically signifi-
cant for the neurolisteriosis subgroup.

Organ support and mortality
Disease severity was high in our cohort with frequent 
use of organ support therapy; half of the patients being 
under mechanical ventilation and receiving vasopres-
sors. These rates are higher than those reported in some 
previous studies, reflecting the severe nature of the infec-
tions in our cohort [20, 21]. The high mortality rates 
observed—25% in the ICU and 32% in-hospital—are 
consistent with the significant morbidity and mortal-
ity associated with Listeria infections, particularly in 

immunocompromised and older patients. These mortal-
ity rates are significantly higher than those observed in 
other cases of bacterial meningitis admitted to the ICU, 
where studies have reported mortality rates ranging 
between 13 and 20% [22, 23].

Additionally, therapeutic limitations were frequent, 
affecting 25% of patients. Although the exact reasons for 
these limitations were not always specified, it is plausible 
to speculate that they were often related to severe brain 
damage and the absence of neurological recovery.

Steroid use in listeriosis
The use of adjunctive dexamethasone in neurolisteri-
osis remains controversial. The MONALISA study in 
France associated dexamethasone with higher mortality 
(48% vs. 27%, p = 0.037), identifying it as an independ-
ent risk factor for three-month mortality (adjusted OR 
4.58; 95% CI 1.50–13.9; p = 0.008) [10]. Consequently, 
French guidelines advise against its use in neurolisteri-
osis since 2018 [24]. Conversely, Brouwer et al. reported 
improved outcomes with dexamethasone administered 
according to a strict protocol (10  mg four times daily 
for four days, starting before or with antibiotics) [11]. 

Fig. 2  Factors associated with mortality in the neurological cohort. The plot displays odds ratios (OR) with 95% confidence intervals (CI) for key 
covariates: Glasgow Coma Scale (OR per 1-point decrease: 1.22 [1.05–1.45]; p = 0.009), immunocompromised state (OR 4.09, 95% CI 1.16–18.02, 
p = 0.04), cerebrospinal fluid (CSF) white blood cell (WBC) count in log units (OR 1.56, 95% CI 1.15–2.41, p = 0.03), and steroid use (OR 0.30, 95% CI 
0.07–1.05, p = 0.08). Variables with significant associations are highlighted by p-values < 0.05. The horizontal lines represent 95% CIs, and squares 
indicate the point estimates for ORs. Model performance metrics included a Hosmer–Lemeshow statistic with X-squared = 1.7809 (p = 0.987), 
and a C-index statistic of 0.82 [0.72–0.92]. Of note, the following variables were included in the initial model before the selection procedure 
for the final model: SOFA score at ICU admission, steroid use, white cell count in the CSF, protein concentration in the CSF, Glasgow Coma Scale, 
immunocompromised status, and white blood cell count
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Unfavorable outcomes were observed in 46% of patients 
receiving dexamethasone versus 72% without it (adjusted 
OR 0.40; 95% CI, 0.19–0.81; p = 0.017), with reduced in-
hospital mortality (adjusted OR 0.40; 95% CI 0.19–0.84; 
p = 0.016). In our study, we observed that the use of ster-
oids was relatively common, with 31% of patients receiv-
ing them. However, our multivariable model for the 
neurological cohort did not identify a statistically signifi-
cant association between steroid use and mortality (OR 
0.30; 95% CI 0.07–1.05; p = 0.076).Given the conflicting 
findings in previous studies and the lack of a clear effect 
in our own data, our results do not provide strong evi-
dence to support the use of corticosteroids in neurolis-
teriosis.. Moreover, we did not observe any benefit of 
corticosteroids when stratifying by CSF protein levels 
(data not shown).

Several factors may explain discrepancies between our 
findings and those of the MONALISA study. Firstly, our 
study had a larger proportion of patients receiving ster-
oids (31% vs. 13% in the MONALISA study), providing a 
more robust basis for evaluating their impact. Secondly, 
the timing and context of dexamethasone administra-
tion were not clearly detailed in the MONALISA study, 
which could introduce bias if steroids were preferentially 
administered to the most severely ill patients. In contrast, 
the study by Brouwer et  al. reported a potential benefit 
of dexamethasone in neurolisteriosis, but several critical 
aspects of its design merit cautious interpretation. While 
their strict protocol ensured early and adequate dexa-
methasone administration with a full four-day course in 
one group, the control group also received corticoster-
oids, albeit inconsistently. This raises questions about 
what is truly being compared. Furthermore, the decision 
to discontinue corticosteroids in the control group may 
have been influenced by the perception of unfavorable 
clinical progression, introducing potential bias. The study 
design does not eliminate the possibility that patient out-
comes could have shaped treatment decisions rather than 
vice versa. In our cohort, at least half of the patients who 
received corticosteroids were treated for a maximum of 
one day, likely reflecting early discontinuation once Lis-
teria monocytogenes was identified. This heterogeneity 
in treatment duration further complicates direct com-
parisons with studies that followed a standardized four-
day protocol. Given these conflicting results, the role of 
adjunctive dexamethasone in neurolisteriosis remains 
uncertain and randomized controlled trials are required 
to clarify this point.

Limitations
Our study has several limitations. Firstly, its retrospec-
tive design introduces potential biases inherent to obser-
vational studies. Secondly, the sample size, particularly 
for subgroup analyses, limits statistical power and may 
explain why some findings, such as the borderline sig-
nificance of steroid use, did not reach statistical signifi-
cance. Thirdly, variability in the timing and dosing of 
dexamethasone across centers may have influenced out-
comes. Unlike the strict protocol in Brouwer et  al., our 
study did not control for timing relative to antibiotic 
administration, a critical factor in steroid efficacy. Addi-
tionally, while we adjusted for key variables such as Glas-
gow Coma Scale score and immunocompromised state, 
other potential confounders, like infection severity at 
presentation and adequacy of initial antibiotic therapy, 
were not fully accounted for, leading to possible residual 
confounding. Furthermore, our study did not systemati-
cally collect data on antibiotic dosing, limiting our ability 
to assess the potential impact of augmented renal clear-
ance in septic critically ill patients. Given the known 
challenges of aminoglycoside and beta-lactam penetra-
tion into the central nervous system, even in the pres-
ence of meningeal inflammation, variations in amoxicillin 
dosing may have influenced outcomes. Lastly, outcomes 
were assessed only at hospital discharge, unlike the 
three-month follow-up in MONALISA, potentially miss-
ing late complications and long-term neurological out-
comes. Due to the retrospective design and ICU-focused 
approach, systematic follow-up after discharge was not 
feasible, limiting our ability to assess functional recovery. 
Despite these limitations, our findings provide valuable 
insights into the management of severe Listeria infec-
tions but should be interpreted cautiously. Prospective, 
randomized controlled trials are needed to confirm the 
role of dexamethasone in neurolisteriosis. In the mean-
time, clinicians should base treatment decisions on cur-
rent evidence, guidelines, and patient-specific factors.

Conclusion
Our study provides valuable insights into the clinical 
characteristics, management strategies, and outcomes 
of patients with Listeria monocytogenes infections. Our 
findings highlight the high burden of comorbidities, sub-
stantial need for organ support, and significant mortality 
associated with these infections. The role of adjunctive 
dexamethasone in managing neurolisteriosis remains 
controversial, underscoring the need for further prospec-
tive studies to delineate its benefits and risks.
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