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Abstract

We present a case of a 30-year-old male who was admitted with Streptococcus pneumoniae meningitis. He
initially responded well to antibiotic therapy. However, the patient later developed symptomatic sinus
bradycardia, which was likely due to intracranial hypertension. Even though the patient showed overt
symptoms, vigilant monitoring, interdisciplinary collaboration, and cardiac evaluation helped avoid
unnecessary interventions. This case highlights the importance of recognizing and managing rare cardiac
complications associated with central nervous system infections.
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Introduction

Sinus bradycardia is characterized by the sinus node initiating cardiac muscular depolarization, resulting in
a heart rate of less than 60 beats per minute (bpm). To diagnose this condition, an electrocardiogram (ECG)
must reveal a normal sinus thythm with a rate below 60 bpm [1]. In rare instances, sinus bradycardia may
manifest as a complication in the context of central nervous system (CNS) infections. We report a case of a
patient with Streptococcus pneumoniae meningitis who developed symptomatic sinus bradycardia
associated with slightly increased intracranial pressure.

Case Presentation

A 30-year-old man was admitted to the hospital with fever and confusion. Upon examination, he displayed a
Glasgow Coma Scale of 14 out of 15, was febrile, and had nuchal rigidity. Presumed bacterial meningitis
prompted immediate treatment with ceftriaxone, vancomycin, and dexamethasone. Lumbar puncture
revealed pleocytosis, low CSF glucose, and elevated protein, confirming bacterial meningitis with an opening
pressure of 21 cm H,0 and 704 white blood cells per field with 91% neutrophils. An antigen test confirmed

Streptococcus pneumoniae as the causative agent. On the second day, the patient became bradycardic with
the initial EKG given in Figure 7 showing sinus bradycardia (30-35 beats per minute with Qt

prolongation along with dizziness and hypotension (blood pressure at 87/52 mmHg). Intracranial
hypertension etiology was suspected and supported by MRI findings given in Figure 2. Fundoscopy and
transthoracic heart ultrasound were unremarkable. Atropine was administered several times. Once the
meningitis symptoms completely resolved, no bradycardia recurrence was observed during follow-up.
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FIGURE 2: There are numerous small foci (orange circles) of the T2
hyperintense signal with restricted diffusion involving the left putamen,
and corona radiata are scattered in the bilateral frontoparietal white
matter. Findings are most compatible with acute/subacute ischemic
infarcts and vasculopathy. No significant associated mass effect. The
ventricles are normal in size.

Discussion

This case presents a rare and intriguing association between Streptococcus pneumoniae meningitis and the
development of sinus bradycardia. Bacterial meningitis, a severe inflammatory condition affecting the
meninges, typically presents with characteristic symptoms such as fever, altered mental status, headache,
and nuchal rigidity [2]. Our patient, in line with the clinical presentation, was promptly treated with
ceftriaxone, vancomycin, and dexamethasone, following the American guidelines for bacterial meningitis
[3], resulting in a clinical response. The development of symptomatic sinus bradycardia, however, poses a
unique clinical challenge.

Sinus bradycardia, defined as a sinus rhythm of less than 60 bpm, can be a normal physiological response but
is also associated with various pathological conditions [4]. In our case, potential causes such as ischemic
heart disease, sick sinus syndrome, metabolic factors, medications, and toxins were considered [4,5].
However, a thorough investigation ruled out these common etiologies. Medications administered were
unlikely contributors, and a transthoracic heart ultrasound revealed normal cardiac function, excluding
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structural abnormalities or pericardial effusion.

Meningitis, an inflammation of the protective membranes around the brain and spinal cord, doesn't directly
cause bradycardia (slow heart rate). However, complications from meningitis, like increased intracranial
pressure, can affect the autonomic nervous system, influencing heart rate. The inflammatory response
triggered by meningitis may release substances that impact cardiac function, potentially leading to
bradycardia. If the infection reaches areas regulating heart rate in the central nervous system, bradycardia
may occur.

Intriguingly, the leading candidate for the development of bradycardia in our case was meningitis causing
intracranial hypertension, supported by a slight elevation of the opening pressure during lumbar puncture
and MRI findings indicating CNS parenchymal and vascular involvement. This aligns with existing literature
highlighting the role of CNS infections, including Pneumococcal meningitis, in causing direct cytotoxic
damage, oxidative stress, and subsequent intracranial complications, such as increased intracranial pressure
and neuronal injury [6,7]. Vasculitis and subsequent vasculopathy can be seen in up to 25% of meningitis
cases [8]. However, fundoscopy did not reveal signs of increased intracranial pressure, adding complexity to
the diagnostic picture.

The transient nature of the bradycardia, its resolution without specific intervention, and the absence of
recurrence during follow-up after discharge underscore the need for caution in interpreting and managing
cardiac manifestations in the context of CNS infections. While intracranial hypertension remains a plausible
cause, the exact mechanism linking CNS infections to sinus bradycardia warrants further investigation. This
case emphasizes the need for vigilant cardiac monitoring in patients with CNS infections. Interdisciplinary
collaboration is essential to avoid unnecessary interventions.

Conclusions

This report highlights a rare complication called sinus bradycardia, which is associated with Streptococcus
pneumoniae meningitis. Although the patient responded well to immediate antibiotic and steroid therapy,
the improvement of bradycardia posed a diagnostic challenge. The absence of any identifiable reversible
factors and the spontaneous resolution of bradycardia without specific intervention underscore the
importance of cautious management. It is possible that the patient's clinical and radiological findings
indicate intracranial hypertension as the cause. This case underscores the need for clinicians to be aware of
potential cardiac complications following CNS infections and the importance of a multidisciplinary
approach for accurate diagnosis and tailored management. Further research is necessary to understand the
mechanisms underlying such cardiac manifestations in the context of CNS infections.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Khurram Arshad, Yazan Alamro, Rabia Latif, Antoine Egbe Bessong Tabot,
Najeebullah Bangash

Acquisition, analysis, or interpretation of data: Khurram Arshad, Yazan Alamro, Rabia Latif, Antoine
Egbe Bessong Tabot, Najeebullah Bangash

Drafting of the manuscript: Khurram Arshad, Yazan Alamro, Rabia Latif, Antoine Egbe Bessong Tabot,
Najeebullah Bangash

Critical review of the manuscript for important intellectual content: Khurram Arshad, Yazan Alamro,
Rabia Latif, Antoine Egbe Bessong Tabot, Najeebullah Bangash

Supervision: Khurram Arshad, Yazan Alamro, Rabia Latif, Antoine Egbe Bessong Tabot, Najeebullah
Bangash

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

2024 Alamro et al. Cureus 16(2): €53967. DOI 10.7759/cureus.53967 3of4


javascript:void(0)
javascript:void(0)

Cureus

References

1. Hafeez Y, Grossman SA: Sinus bradycardia. StatPearls [Internet]. StatPearls Publishing, Treasure Island
(FL); 2024.

2. vande Beek D, de Gans |, Spanjaard L, Weisfelt M, Reitsma JB, Vermeulen M: Clinical features and
prognostic factors in adults with bacterial meningitis. N Engl ] Med. 2004, 351:1849-59.
10.1056/NEJMo0a040845

3. Tunkel AR, Hartman BJ, Kaplan SL, Kaufman BA, Roos KL, Scheld WM, Whitley R]: Practice guidelines for
the management of bacterial meningitis. Clin Infect Dis. 2004, 39:1267-84. 10.1086/425368

4. Guasch E, Mont L: Diagnosis, pathophysiology, and management of exercise-induced arrhythmias . Nat Rev
Cardiol. 2017, 14:88-101. 10.1038/nrcardio.2016.173

5. Spodick DH: Normal sinus heart rate: sinus tachycardia and sinus bradycardia redefined . Am Heart J. 1992,
124:1119-21. 10.1016/0002-8703(92)91012-P

6. Mook-Kanamori BB, Geldhoff M, van der Poll T, van de Beek D: Pathogenesis and pathophysiology of
pneumococcal meningitis. Clin Microbiol Rev. 2011, 24:557-91. 10.1128/CMR.00008-11

7. Tavladaki T, Spanaki AM, Ilia S, Geromarkaki E, Raissaki M, Briassoulis G: Unusual exanthema combined
with cerebral vasculitis in pneumococcal meningitis: a case report. ] Med Case Rep. 2011, 5:410.
10.1186/1752-1947-5-410

8. Fugate JE, Lyons JL, Thakur KT, Smith BR, Hedley-Whyte ET, Mateen FJ: Infectious causes of stroke. Lancet

Infect Dis. 2014, 14:869-80. 10.1016/51473-3099(14)70755-8

2024 Alamro et al. Cureus 16(2): €53967. DOI 10.7759/cureus.53967

4 0of 4


https://www.ncbi.nlm.nih.gov/books/NBK493201/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa040845?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa040845?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1086/425368?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1086/425368?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/nrcardio.2016.173?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/nrcardio.2016.173?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0002-8703(92)91012-P?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0002-8703(92)91012-P?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1128/CMR.00008-11?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1128/CMR.00008-11?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1752-1947-5-410?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1752-1947-5-410?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1473-3099(14)70755-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1473-3099(14)70755-8?utm_medium=email&utm_source=transaction

	Beyond the Meninges: A Unique Cardiac Complication of Streptococcus pneumoniae Meningitis
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Marked sinus bradycardia with prolonged QT intervals.
	FIGURE 2: There are numerous small foci (orange circles) of the T2 hyperintense signal with restricted diffusion involving the left putamen, and corona radiata are scattered in the bilateral frontoparietal white matter. Findings are most compatible with acute/subacute ischemic infarcts and vasculopathy. No significant associated mass effect. The ventricles are normal in size.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


