


Case report 

Leptomeningeal Salmonella Paratyphi B: An Atypical Viral-Mimicking Encephalitis in Geriatrics

Abstract
Salmonella meningitis is a rare but severe central nervous system (CNS) infection with high mortality, especially in adults. While Salmonella Typhi is the predominant cause, Salmonella Paratyphi B is an uncommon but important pathogen in pediatric meningoencephalitis. Early diagnosis and treatment are critical.
A 71-year-old male presented with a high-grade fever associated with projectile vomiting, severe headache and photophobia. The patient was drowsy, exhibited an altered sensorium. Neurological examination revealed neck rigidity, brisk reflexes and positive Kernig’s and Brudzinski’s signs. Cerebrospinal fluid (CSF) analysis showed lymphocytic pleocytosis with elevated protein levels. The Widal test was positive for Salmonella Paratyphi B, and brain MRI with contrast revealed leptomeningeal enhancement. The patient was treated with intravenous ceftriaxone resulting in significant clinical improvement and complete neurological recovery at discharge.
This case highlights Salmonella Paratyphi B as a rare but critical consideration in meningoencephalitis, demonstrating its atypical presentation, diagnostic complexities, and successful management in an elderly patient.
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Introduction
Salmonella meningitis is an uncommon manifestation, accounting for approximately 0.8–6% of bacterial meningitis cases, with a higher incidence in infants. Among the Salmonella serotypes, Salmonella Typhi is the more commonly implicated organism in central nervous system (CNS) infections, while Salmonella Paratyphi B is rarely reported as a causative agent.1
The majority of Salmonella species pathogenic to humans belong to Salmonella Enteritidis. Salmonella Typhi and Salmonella Paratyphi A are the primary causative agents of typhoid fever, a potentially life-threatening illness. In contrast, non-typhoidal Salmonella (NTS) infections can present as mild, self-limiting gastroenteritis or progress to severe invasive disease. Although rare, Salmonella infections have been associated with severe encephalopathy.2 Previous reports indicate that Salmonella meningitis is associated with a high mortality rate in patients being less than 2 years of age, ranging from 50% to 70%, and a significant morbidity burden, with complications occurring in 50% to 90% of cases. Among survivors, the condition frequently leads to severe neurological sequelae like ventriculitis, subdural empyema, hydrocephalus and chronic neurological abnormalities and carries a high risk of relapse.3
Salmonella Paratyphi B, typically associated with enteric fever, is an uncommon causative agent of CNS infections. Given the rarity of Salmonella Paratyphi B  meningoencephalitis, coupled with atypical clinical presentations and diagnostic challenges, underscores the importance of heightened clinical awareness and prompt management especially in adults. This case report aims to present a rare occurrence of Salmonella Paratyphi B meningoencephalitis in an elderly patient emphasizing the clinical presentation, diagnostic challenges, and therapeutic approach.
Case Presentation 
A 71-year-old male presented to the neuromedicine department with a history of type 2 diabetes mellitus, with a high-grade fever persisting for 5 days, accompanied by projectile vomiting, severe headache, and photophobia. He also reported blurred vision, sleep disturbances, and nocturnal awakenings due to headache. 
On general examination, the patient was confused, drowsy, and exhibited altered sensorium. His vital signs included a blood pressure of 125/62 mmHg, heart rate of 49 bpm, and SpO₂ of 98% on room air. Notably, he was bradycardic.
CNS examination revealed neck stiffness. Motor power was 4/5 bilaterally in the upper limbs and 5/5 in the lower limbs. Deep tendon reflexes were brisk, and plantar reflexes were bilaterally downgoing. Kernig’s and Brudzinski’s signs were positive. 
On the first day of admission, blood investigations revealed a total leukocyte count of 7,960 cells/mm³, an erythrocyte sedimentation rate (ESR) of 18 mm/hr, hemoglobin level of 13.6 g/dL and platelet level of 220000 platelets/mcL. Serum urea and creatinine levels were 18 mg/dL and 1.3 mg/dL, respectively. Liver function tests and serum electrolyte levels were within normal limits, and C-reactive protein (CRP) was negative. On the second and third days of hospitalization, serum urea levels increased to 45 mg/dL and 55 mg/dL, while creatinine levels remained elevated at 1.3 mg/dL on both days. MRI of the brain with contrast demonstrated leptomeningeal enhancement with normal parenchyma. The CSF analysis revealed a total cell count of 30 cells/mm³, with a lymphocyte predominance (49%). CSF protein and glucose levels were 68.4 mg/dL and 91 mg/dL, respectively. A few pus cells were observed, but no bacteria were detected on gram stain examination. 
Blood cultures showed no bacterial growth, and Dengue NS1 antigen testing was negative. Serological testing for Leptospira (IgM) was also negative. The standard agglutination tests (Widal) was performed, revealing a Salmonella Paratyphi B positive titer of 1/40, while Salmonella Typhi (O and H) and Salmonella Paratyphi A (H) were negative. 
He was commenced on antibiotics Inj. Ceftriaxone 2gm IV twice daily, and other supportive medications like Inj Deriphylline, Tab Orciprenaline 10mg was administered in view of bradycardia. The patient gradually improved during the hospital stay and he did not develop any complications and was discharged home with no residual neurological deficits. 
Discussion
Enteric fever is a systemic infection caused by typhoidal Salmonella species. While Salmonella Typhi is the predominant causative agent of classic enteric fever, Salmonella Paratyphi A, B (S. schottmuelleri), and C (S. hirschfeldii) are associated with a generally milder clinical presentation.4
Cooke et al. reported a higher detection rate of Salmonella in blood cultures compared to cerebrospinal fluid cultures in their study.5 Salmonella Paratyphi B is predominantly transmitted via the fecal-oral route, with humans as the primary reservoir. The infection occurs through the consumption of food or water contaminated with fecal matter from infected individuals.6 The earliest documented case of Salmonella meningitis was reported by Ghon in 1908, was caused by Salmonella Paratyphi B.7 Salmonella accounts for approximately 0.8–6% of bacterial meningitis cases, with the highest incidence observed in infants. Involvement of the meninges in Salmonella sepsis is rare in adults and older children. CSF analysis and culture remain the gold standard for diagnosing meningitis. Identifying the causative pathogen in CSF is essential for guiding appropriate treatment, implementing preventive measures, and conducting epidemiological surveillance.9
The clinical presentation of Salmonella meningoencephalitis can mimic other bacterial or viral CNS infections, making early diagnosis challenging. The presence of relative bradycardia, as observed in this patient, is a notable finding often associated with enteric fever and may serve as a clinical clue. CSF analysis typically reveals lymphocytic pleocytosis with elevated protein levels, which can resemble viral meningitis, thereby making the diagnosis difficult clinically. Relative bradycardia is a common clinical finding in enteric fever, though it may not be evident in the early stages if the fever has not risen enough to produce a detectable pulse-temperature disparity. While not universally present, it remains an important diagnostic indicator once the fever is fully developed.4 Salmonella meningitis is associated with a high incidence of neurological complications like hydrocephalus, seizures, brain infarctions and subdural empymas making neuroimaging an essential part of the evaluation for all affected patients.8 
A thorough review of the literature indicates that Salmonella Paratyphi B is an uncommon cause of CNS infections. The majority of documented cases occur in infants and young children, with adult presentations being exceptionally rare. Ahmed B et al. reported a case of Salmonella meningitis in a 4-month-old infant with CSF culture and blood culture reported to be positive for salmonella, underscoring the pathogen’s potential to cause severe CNS infections in pediatric patients.10
Conclusion
Meningoencephalitis caused by Salmonella species is a rare and potentially fatal condition, predominantly affecting neonates and immunocompromised adults. While Salmonella Typhi and non-typhoidal Salmonella (NTS) have been reported as causative agents, Salmonella Paratyphi B is rarely implicated in CNS infections. This case report highlights the importance of rare manifestations of Salmonella Paratyphi B meningoencephalitis in an elderly patient, emphasizing its atypical presentation, diagnostic challenges, and successful management. Despite negative blood cultures and inconclusive CSF analysis, the diagnosis was confirmed through positive Widal serology and MRI findings of leptomeningeal enhancement. This also underscores the diagnostic significance of the Widal test, which likely played a pivotal role in confirming the diagnosis. The patient’s rapid improvement with ceftriaxone and supportive care underscores the crucial role of timely antimicrobial therapy in preventing neurological complications. 
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