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Listeria monocytogenes Meningitis in Patients with an Elderly Diabetic: Literature Review and A Case Report
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ABSTRACT 

	Background: Listeria monocytogenes is a Gram positive, facultative intracellular pathogen that may cause severe invasive infections such as meningitis and meningoencephalitis especially in elderly or immunocompromised patients.
Case summary: This case report offers the presentation of a 71-year-old male patient with a history of diabetes mellitus type 2 with a fever, confusion, and neck stiffness and sent to the hospital with the diagnosis of Listeria meningitis in the absence of apparent foodborne exposure.
Aim: The case report focuses on the diagnosis issues of the atypical bacterial meningitis, the antimicrobial treatment, and the need to focus on the initial clinical suspicion in the risk population. 
Conclusion: The timely clinical suspicion, attentive attitude to Gram stains, timely microbiological confirmation, and the immediate initiation of ampicillin-based treatment are vital in the survival
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INTRODUCTION 
Listeria monocytogenes is a Gram-positive, facultative intracellular pathogen that is capable of invading and replicating host cells, which allows it to spread systemically and infect the central nervous system (CNS) (Radoshevich and Cossart, 2018; Freitag et al.,2009)). The most at risk groups are the elderly adults, pregnant women, neonates, and immunocompromised individuals. It is important to note that diabetes mellitus is a highly predisposing factor because of the compromised cell-mediated immunity. Even though it is rather uncommon, Listeria meningitis is deadly in adults at 20 to 30% and is especially fatal in infants, pregnant women, and immunocompromised people, such as those with diabetes mellitus (Charlier et al., 2017; de Noordhout et al., 2014).
It is generally foodborne with contaminated dairy items, soft cheeses, or ready-to-eat meat being a common cause; nonetheless, cases of no apparent exposure and consequent sporadic infection are reported (Allerberger and Wagner, 2010; Jordan et al., 2015). Diabetes mellitus impairs cell-mediated immunity, depletes macrophage and neutrophil activation, and makes cells more vulnerable to intracellular pathogens such as L. monocytogenes (Kuenneet al. 2010).
It has a non-characteristic clinical presentation that makes its diagnosis difficult. In contrast to traditional pyogenic meningitis due to Streptococcus pneumoniae or Neisseria meningitidis, Listeria meningitis is normally subacute with fever, a headache, and confusion as opposed to fulminant manifestation. The morphology on gram-stain is often misleading and indicates small pleomorphic coccobacilli or short rods (Temple & Nahata, 2000; Brouwer et al., 2006). Late or inappropriate empirical therapy, especially use of third-generation cephalospin, may greatly contribute towards morbidity and mortality.
The presented case report describes the clinical progression of Listeria meningitis in an older diabetic patient and presents a literature review of the pathogenesis, diagnosis, selection, and prognosis.
It is difficult to diagnose at an early stage since:
Misleading pleomorphic coccobacilli may be seen on CSF gram stain.
Culture growth takes a long time to incubate.
The presentations can resemble the viral or tuberculous meningitis.
The significance of this case is that:
The patient did not have a normal exposure to food.
Primary gram stain morphology was at risk of misclassification.
Early commencement of ampicillin-based treatment led to complete recovery.
PATIENT INFORMATION
I. Age: 71 years
II. Sex: male
III. Significant comorbidity: type 2 diabetes mellitus 12 years.
IV. Other history: mild hypertension (under control), no cancer, no immunosuppressive drugs.
V. None of the recent travel history, no use of unpasteurized dairy products, no direct animal contact.
CASE PRESENTATION
The patient is a 71-year-old male with a history of type 2 diabetes mellitus of 12 years old with three days of fever, gradual confusion, headache, and vomiting. According to family members, their patient experienced lethargy, problems distinguishing familiar faces, and some mild gait instability. He refuted recent travel, contact with animals or ingestion of unpasteurized milk or soft cheeses.
Clinical Examination:
Vital signs on admission included: temperature 38.9degC, pulse 104 bpm, blood pressure 140/90 mmHg, and the respiratory rate at 22/min. The neurologic examination was characterized by stiffness of the neck, positive Kernig’s and Brudzinski signs, and the Glasgow Coma Scale of 13/15. Cardiopulmonary and abdominal physical examinations were insignificant.
Laboratory Findings:
WBC: 14.8 x 10^9/L (neutrophils 89%)
C-reactive protein: 88 mg/L
Random blood glucose: 282 mg/dL
HbA1c: 8.7%
HIV and syphilis: Negative.
Renal and hepatic function: Normal.
Cerebrospinal Fluid: Normal.
Lumbar puncture showed turbid CSF with:
WBC 420/mm^3 (70% lymphocytes)
Protein 234 mg/dL
Glucose 24 mg/dl (serum glucose 130 mg/dl)
Gram staining revealed small Gram Positive coccobacilli.
Microbiological Findings:
Following the 48 hours of incubation in the 5% sheep blood agar at 37 oC, small grayish colonies containing narrow b-hemolysis were seen. The isolate was catalase positive, motile at 25 oC and CAMP positive to Listeria monocytogenes streak. Listeria monocytogenes was confirmed using API Listeria biochemical test. Blood cultures were kept sterile. Susceptibility to ampicillin, penicillin G and gentamicin with resistance to tetracycline and erythromycin was demonstrated by antimicrobial susceptibility testing (E-test, CLSI M45-A3).
Treatment and Outcome:
Ceftriaxone and vancomycin were first given empirically. Therapy on suspicion of Listeria was changed to intravenous ampicillin (2 g every 4 hours) plus gentamicin (80 mg every 8 hours) and Gram-stain was reviewed. By day 5, clinical improvement (normalization of mental status and elimination of fever) was noted. The patient took 21 days of intravenous therapy with 7 days of oral amoxicillin. He was released without neurological impairments. At two months follow-up, there was complete recovery, and no relapse.
Table 1 Timeline
	Day 
	Clinical Events 
	Management

	0		
	Fever, stiffness of neck, confusion
	CSF obtaining.

	1
	Gram stain indicates Gram-positive coccobacilli
	empirical treatment initiated (ampicillin + gentamicin)

	2
	Growth of culture is in line with L. monocytogenes.
	

	3-10
	Significant clinical improvement; no longer has fever; mental status is normal.
	

	0-21
	IV ampicillin (2 g q4h) + gentamicin (80 mg q8h)
	

	21-28
	Oral amoxicillin
	step-down therapy

	28
	Clinical recovery
	discharged without neurological impairment.


	 

DISCUSSION
Epidemiology and Pathogenesis Epidemiology and the Pathogenesis of Staphylococcus aureus is the infection pathology that is described in the article.<|human|>Epidemiology and Pathogenesis The article describes the infection pathology called Epidemiology and Pathogenesis of Staphylococcus aureus.

Listeria monocytogenes may invade the intestinal epithelial cell by interacting intestinal internalins (InlA and InlB) with host E-cadherin, survive within those cells and be transmitted by macrophages (Hamon et al., 2006). The CNS is invaded by the direct translocation across the endothelial barriers or by the infected immune cells (Figure-1). After entering the CNS, it leads to a powerful inflammatory reaction with increased IL-6 and TNF-a, which cause neuronal damage (Radoshevich & Cossart, 2018).
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Figure-1: CNS invasion routes

Risk Factors

Age in old age, diabetes, the use of corticosteroids, malignancy, and renal transplantation are also highly predisposing factors (Swaminathan and Gerner-Smidt, 2007). Listeria can spread systemically, and hyperglycemia weakens the neutrophil chemotaxis and phagocytosis (Charlier et al., 2017).

Clinical Presentation and Diagnosis Luka et al. (2016) note that PD manifests in various ways, chiefly characterized by emotions of anxiety, depression, guilt, anger, and suicidal thoughts.<|human|>Clinical Presentation and Diagnosis According to Luka et al. (2016), PD has a number of presentations, the primary one being feelings of anxiety, depression, guilt, anger, and suicidal ideation(Pomar et al.,2020).

In adults, Listeria meningitis can have a subacute onset of fever, altered mental status and mild meningeal examination (Brouwer et al., 2006; van de Beek et al.,2012). CSF is usually characterized by lymphocytic preponderance with high level of protein and low glucose. The sensitivity to gram-stains is unstable; molecular methods, such as hly or prfA gene PCR, enhance the early diagnosis (Doumith et al., 2004).

Antimicrobial Therapy

High dose ampicillin or penicillin G is used in combination with an amino glycoside in synergy to form treatment of choice (Hof, 2004; Sibanda and Buys,2022). Substitutes b-lactam-allergic patients can be treated with trimethoprim-sulfamethoxazole. Some isolates have been reported to have resistance to erythromycin and tetracycline and hence the importance of susceptibility testing (Reis et al., 2022). Quick treatment is of utmost importance; the later the proper treatment is started after the patient has a high risk of death (Camejo et al.,2011).

Outcome and Prognosis

High mortality (20-40%) among adults occurs especially in cases of late therapy (Brouwer et al., 2006; Charlier et al., 2017). Early identification of unusual Gram-stain morphology and immediate change of ampticillin-based therapy helped our patient to recover quickly.

Public Health :

Although outbreaks related to foodborne are the primary cause of infection, sporadic cases emphasize the role of awareness among the elderly and immunocompromised population. Increased diagnostic potential and awareness of clinicians are crucial to prompt treatment (Allerberger and Wagner, 2010; de Noordhout et al., 2014; Ireton et al.,2021).

Conclusion
Listeria monocytogenes meningitis is an infection to be considered in patients with the elderly or immunocompromised patients with subacute meningitis and subsequent negative routine cultures. The timely clinical suspicion, attentive attitude to Gram stains, timely microbiological confirmation, and the immediate initiation of ampicillin-based treatment are vital in the survival. Suspicion of unusual presentations should be maintained by clinicians to improve morbidity and mortality
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