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Abstract: We present a case study of a patient diagnosed with infective endocarditis (IE) following the initial symptom of meningitis 
caused by Streptococcus gallate subsp. Pasteur. Identification of IE by clinicians is vital for timely treatment measures and can 
improve patient prognosis. Therefore, increased awareness and knowledge of IE are crucial for prompt and accurate diagnosis and 
treatment. Atypical clinical manifestations of IE can result in misdiagnosis, highlighting the need for improved clinical identification. 
In the instance of extended reoccurring fever coupled with damage to the central nervous system, as described in this article, it is 
crucial to obtain a comprehensive medical history, perform a thorough physical examination, monitor heart murmur changes 
dynamically, and expediently conduct blood culture and cardiac color Doppler ultrasound to lessen the possibility of erroneous 
diagnosis and treatment of IE Currently, there are no reported cases of IE associated with streptococcal meningitis in adults in China. 
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Background
IE is an inflammatory condition triggered by microorganisms, including bacteria that infect the endocardium or the 
nearby endo-artery with vegetation. It has an insidious onset and presents with a range of clinical features, making it easy 
to misdiagnose. The disease carries high morbidity and mortality rates, along with a substantial recurrence risk and poor 
prognosis. IE is one of the most prevalent acute and critical illnesses, resulting in a very high mortality rate unless treated 
promptly. The in-hospital mortality rate is approximately 15–20%.1

Neurological complications are frequent in IE, occurring in 20–40% of cases. Although meningitis has been reported 
in approximately 7% of IE patients,2,3 the link between meningitis and IE has not received much attention, particularly 
when meningitis is the presenting symptom. In many instances, meningitis may present as an early indication of IE, with 
over a third of patients who experience meningitis going on to develop further neurological complications, such as 
ischemic stroke, intracranial hemorrhage, or brain abscess.4

Streptococcus gallolyticus is part of the Streptococcus bovis group in group D streptococcus. It has been reported to 
cause meningitis and IE,5,6 although these complications are rare. The number of Streptococcus bovis infections has been 
increasing worldwide due to new detection methods. Here, we present a rare case of both meningitis and IE caused by 
Streptococcus gallolyticus. It is crucial to examine the relationship between the two ailments from both clinical and 
epidemiological perspectives.

Case Presented
The 53-year-old male patient was admitted to the hospital with intermittent fever for the last 24 days, along with 
headache and impaired consciousness for the past 20 days. The patient experienced intermittent fever without any 
obvious triggers 24 days ago. The maximum body temperature was 39°C, accompanied by low back pain and sweating, 
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and the condition did not improve significantly after self-medication. After 20 days, the patient was admitted to the 
hospital at 9 p.m. with symptoms of confusion, irritability, slurred speech, and vomiting. On admission, the patient 
exhibits delirium, disorganized speech, a temperature of 38°C, a pulse of 120 beats/min, respiration of 35 beats/min, 
finger oxygen saturation of 95%, and a blood pressure of 150/40 mmHg. Physical examination reveals neck stiffness, an 
uncooperative demeanor, coarse breath sounds in both lungs and crackles in both lower lungs. The patient’s heart rate is 
120 beats/min with a sinus rhythm and normal heart sounds. P2 and there are no pathological murmurs in any valve 
auscultation area nor any pericardial friction rub. After six hours, the patient experienced shortness of breath and 
a decrease in oxygen saturation, leading to intubation and the use of a ventilator to aid breathing. The patient has 
previously been diagnosed with hepatitis B and is not currently on any regular medication.

After admission, it is recommended to conduct the necessary etiological examination. The results from the blood and 
cerebrospinal fluid cultures have indicated the presence of Streptococcus gallate subsp. Pasteur. Additionally, the cerebrosp-
inal fluid pressure was measured at 280mmH20, while the cerebrospinal fluid analysis has shown cerebrospinal fluid protein 
levels exceeding 3000 mg/L and cerebrospinal fluid glucose levels measuring at 1.60 mmol/L. Cerebrospinal Fluid Analysis: 
The cerebrospinal fluid appears pale yellow in color and is both transparent and turbid. There are coagulants present, and the 
Pantheon qualitative test results are highly positive. The white blood cell count is 5650.0 × 106/L, with 20.9% lymphocytes, 
8.9% monocytes, and 70.2% neutrophils. A bedside cardiac ultrasound was conducted (refer to Figure 1), which revealed no 
aortic vegetation. Consequently, the diagnosis of sepsis and meningitis was considered. Based on the drug sensitivity results, 
the patient received anti-infective therapy consisting of ceftriaxone and vancomycin. However, the patient continues to 
experience intermittent fever with a peak of approximately 40°C and has a Glasgow Coma Scale (GCS) score of E1VTM1.

On the 15th day of admission, there was a notable increase in cardiac enzymes and other indicators compared to the time of 
admission. Additionally, a diastolic murmur was detected using an aortic valve stethoscope. Cardiac echocardiography was 
performed once again to evaluate the likelihood of vegetation present on the aortic valve (refer to Figure 2), severe backflow of 
blood through the aorta, minor backflow of blood through the tricuspid valve, minor cases of pulmonary hypertension, typical 
left ventricular systolic function, consideration of IE, and alteration of the antibiotic therapy with penicillin and gentamicin. 
However, the patient experienced recurrent fever and reached a peak temperature of approximately 39.5°C during treatment. 
Subsequently, on the 20th day of admission, the patient was transferred to the CICU for further treatment.

After being admitted to the Cardiac Intensive Care Unit, the patient’s GCS score was E1VTM1. The physical 
examination revealed multiple skin lesions throughout the body, scattered Roth spots in the posterior pole of the eye and 
around the optic disc, and crackles in both lungs. Additionally, diastolic murmurs were detected in the auscultation area 
of the aortic valve. Blood culture, cerebrospinal fluid culture, brain MRI, and magnetic sensitivity were pursued, but no 
indications of cerebral infarction, cerebral hemorrhage, or aneurysm were found. The anti-infective treatment of 
ceftriaxone, gentamicin, and metronidazole was adjusted, but no positive effects were observed. After reducing the 
analgesic and sedative drugs during treatment, the patient’s mental status improved and their GCS score was E3VTM3. 

Figure 1 Cardiac ultrasound at admission (left ventricular long axis section).
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However, the patient continued to experience intermittent fever during treatment. On day 28 of admission, the patient had 
a body temperature of approximately 39°C and a serious case of pulmonary edema was discovered via chest CT scan. 
After an emergency multidisciplinary consultation, surgical contraindications were ruled out, and on day 30 of admission, 
aortic valve replacement, intracardiac vegetation removal, and tricuspid valvuloplasty were performed. The patient 
regained consciousness gradually following surgery. The endotracheal intubation was removed on the 7th day post- 
surgery, and the patient was transferred to the general ward on the 12th day. After 56 days of admission, the patient 
successfully recovered and was discharged. All organ functions were restored at the time of discharge.

Discussion
A significant correlation exists between Streptococcus bovis infections and intestinal diseases. Up to 50% of patients with 
streptococcal bacteremia or endocarditis have been diagnosed with colon cancer, whereas other colon diseases, such as 
inflammatory colitis and polyps, have also been linked to streptococcal infection.7 Streptococcus bovis is a common 
element of the intestinal microbiota in 5 to 10% of adults.8 However, it can result in bacteremia and systemic infections, 
including IE (7 to 14% of cases) and septic arthritis.9 While it is also an established, albeit rare, cause of meningitis in 
children, it is even rarer in adults.10 Due to the connection between Streptococcus bovis infection and intestinal illness, it 
is deemed plausible that the patient’s hepatitis could be the origin of the infection in this instance.

IE is an infection of the endothelial cells of the heart which occurs in 3 to 10 individuals per 100,000 annually. The 
30-day mortality rate can be up to 30%.11 The epidemiology of IE has changed over time and Staphylococcus aureus is 
now the most common cause at approximately 26.6%,12 followed by virome streptococci (18.7%), other streptococci 
(17.5%), and enterococci (10.5%).13 The causes of IE comprise prosthetic valve implantation, different interventional 
procedures, cardiac surgery, intravenous drug addiction, antibiotic abuse, and degenerative valvular disease observed in 
geriatric patients.14 The clinical signs of IE can vary widely, encompassing fever, heart murmur, and arterial embolism. 
These can be acute or progress rapidly, or they can be subacute or chronic, generally featuring a low-grade fever caused 
by pathogenic organisms and underlying cardiac disease. Approximately 90% of patients exhibit general symptoms such 
as fever, night sweats, fatigue, weight loss, and loss of appetite, with evidence of embolism present in around 25%. In 
patients exhibiting predisposing risk factors, heart murmurs, and vascular and embolic phenomena connected with IE, the 
possibility of IE should be carefully assessed.15 Nonetheless, only 18.6% to 32.3% of IE demonstrating these common 
clinical manifestations have been documented in the literature.16

Meningitis is a frequently occurring infectious disease affecting the central nervous system and is a leading cause of 
mortality. Haemophilus influenzae, Streptococcus pneumoniae, Streptococcus agalactiae, and Escherichia coli are 
common causative agents of meningitis. In adults, meningitis owing to Streptococcus bovis infection is exceedingly 
rare. Streptococcus gallolyticus is classified as a bovine streptococcus that belongs to group D streptococcus. The 

Figure 2 Cardiac ultrasound on the 15th day of admission (left ventricular long axis section).
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subspecies of Streptococcus gallates have been classified into three distinct groups by Schlegel et al.17 Streptococcus 
gallolyticus, Streptococcus gallolyticus Macedonia, and Streptococcus gallate Pasteurii are medically significant. 
Streptococcus gallolyticus is an opportunistic pathogen that can cause various infections such as endocarditis, bacter-
emia, colorectal cancer, urinary tract infection, and peritonitis.18 Most of the reported cases involve bacteremia, 
endocarditis, and gastrointestinal malignancy caused by Streptococcus gallolyticus subspecies gallolyticus, as well as 
neonatal and infant sepsis and meningitis caused by Streptococcus gallolyticus subsp. Pasteur.19

However, meningitis in adults caused by streptococcus gallic acid is a relatively uncommon occurrence, with patients 
typically experiencing symptoms of endocarditis before meningitis. This particular patient represents the first reported case in 
China of an adult being diagnosed with IE caused by gallic acid streptococcus after presenting with meningitis symptoms.

Both meningitis and IE have serious consequences. A study that reviewed 41 adult cases of meningitis found 
a mortality rate of 27%, and 36% of surviving patients had neurological sequelae.20 Similarly, a review of 15 children 
with IE found a mortality rate of 27%, and 73% of the children had embolism, of whom 5 (33%) had cerebral 
embolism.21 Therefore, early diagnosis and treatment are crucial.

Conclusion
In summary, Streptococcus gallolyticus is a significant causative agent of meningitis and its incidence is frequently 
underestimated. It is a subtype of Streptococcus bovis. Most clinicians are presently unfamiliar with the biological 
classification and its identification methods, leading to clinical underestimation of Streptococcus bovis-associated 
diseases. Clinicians should focus on identifying and diagnosing diseases related to Streptococcus bovis and take prompt 
treatment measures. Similarly, patients diagnosed with endocarditis may also require early multidisciplinary consultation 
and active surgical intervention if medical treatment is inadequate.
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