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Abstract 
Introduction: Streptococcus pneumonia is the most common and intimidating cause of childhood meningitis. Its delayed diagnosis may be 

associated with hyponatremia and hypernatremia with fatal outcome.  

Case presentation: A previously healthy nine-month-old Bangladeshi female infant was diagnosed with diarrhea, pneumonia, and convulsion 

due to hypernatremia. Pneumonia was confirmed by respiratory distress and radiological findings. Routine cerebrospinal fluid study detected 

pneumococcal meningitis. Ampicillin, gentamicin, and dexamethasone were promptly started. On day three of hospitalization, convulsion re-

appeared with worsening of consciousness level. Antibiotics were switched to ceftriaxone and vancomycin, although ultrasonography of the 

brain revealed no abnormality. Contrast-enhanced computed tomography scan of the head was performed and revealed dilated ventricles with 

diffused enhancement of meninges and basal cisterns, demonstrating meningitis with ventriculomegaly. Ceftriaxone was replaced by 

meropenem to control fever. Magnetic resonance imaging (MRI) of the brain confirmed the progression of hydrocephalus. An emergency 

ventriculo-peritoneal (VP) shunt operation was performed with continuation of antibiotics for 21 days. After three months, follow-up MRI 

showed reduction of ventricular size with functioning VP shunt in situ with no neurological deficits. 

Conclusions: Childhood pneumococcal meningitis may be associated with diarrhea, pneumonia, and other related complication. Appropriate 

antibiotic therapy alone may not be sufficient to avert complications. Communicating hydrocephalus is potentially an ominous ramification of 

meningitis even when the ultrasonography result is normal. Rapid diagnosis is imperative to attain good outcome. Evidence advocates further 

research into the risk factors of meningitis in diarrheal children that may help in early diagnosis and management to reduce meningitis-related 

fatal outcome. 
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Introduction 
Meningitis due to Streptococcus pneumonia is a 

common and potentially life-threatening infection in 

young children [1]. Worldwide, the estimated 

proportion of deaths in children due to pneumococcal 

meningitis is 100,000–500,000 each year [2]. The 

morbidity (20%–30%) and case fatality (10%) rates 

have changed after the introduction of vaccines over the 

last 10 years [3]. The mortality of untreated cases 

approaches 100%; even with optimum treatment, 

significant mortality and morbidity might occur [3]. In 

survivors, neurological sequelae are relatively 

common, even after appropriate antibiotic therapy [4]. 

Moreover, in recent years there has been increased 

frequency of Streptococcus pneumonia not susceptible 

to penicillin and third-generation cephalosporin [5]. 

The clinical presentations of pneumococcal 

meningitis are very often diverse, resulting in delayed 

or missed diagnosis [6]. In fact, in a high diarrhea 

burden setting, the clinical presentations of meningitis 

may often get missed due to other associated conditions 

such as electrolyte disorders and pneumonia [7]. On the 

other hand, studies suggest that some co-morbid 

conditions may increase chance of developing invasive 

pneumococcal disease such as meningitis in developing 

countries [7,8]. Some review articles focus on the wide 

spectrum of clinically relevant infectious diseases that 

do not primarily affect the gastrointestinal tract, but in 

which diarrhea is common [9,10]. Yet it is unclear 

whether the diarrhea is an initial symptom or whether it 

developed during the course of the disease. Diarrhea-

associated causes of convulsion (hypernatremia, 

hyponatremia, sepsis) have been reported earlier 

[11,12], but no report was found on co-existing diarrhea 

and pneumococcal meningitis. 
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We describe a clinical case of diarrhea with 

pneumococcal meningitis with complications even after 

proper antibiotic treatment. 

 

Case presentation 
A nine-month-old previously healthy female baby 

presented at Dhaka Hospital of the International Centre 

for Diarrheal Disease Research, Bangladesh with three 

days of yellow watery stool, vomiting, and high-grade 

intermittent fever. She manifested generalized 

convulsion on the way to the hospital. During 

admission, respiratory distress was evident in the form 

of lower chest wall indrawing and grunting respiration. 

At home, she was fed oral rehydration solution for 

diarrhea, which was improperly prepared in a 

concentrated manner (instead of 500 mL, dissolved in 

250 mL × 5 sachets) and seemed to be large in quantity 

compared to stool volume. Physical examination 

revealed a febrile, obtunded child with exaggerated 

motor reflexes. Otoscopic finding as well as throat 

examination were normal. No neurological deficit or 

papilledema was observed. Laboratory tests showed 

leucopenia (2,460/mm3; normal range 4–11,000/mm3) 

and increased serum sodium (158 mmol/L; normal 

range 135–145 mmol/L). The cerebrospinal fluid (CSF) 

was turbid with high protein (18.47 g/L; normal 0.15–

0.45 g/L), low glucose (0.6 mmol/L; normal 3.33–4.44 

mmol/L), and pleocytosis (white cell 16,000/mm3 

polymormhs 98%). Corresponding blood glucose was 

normal. 

For symptomatic hypernatremia, slow correction 

was started with oral rehydration salt through a 

nasogastric tube by a metered infusion pump. Severe 

pneumonia was treated with intravenous (IV) ampicillin 

and gentamicin. Streptococcus pneumonia was isolated 

from blood and CSF culture. Empiric IV 

dexamethasone was started to prevent meningitis 

sequelae. On the following day, serum sodium became 

normal (143 mmol/L), but fever and poor consciousness 

remained unchanged. Suddenly, three days after 

hospitalization, convulsion recurred and the patient fell 

into a coma. Immediate ultrasonography of the brain 

showed no abnormality, though antibiotics were 

switched to IV ceftriaxone and vancomycin according 

to the antibiogram (Table 1). A contrast-enhanced 

computed tomography (CT) scan of the head was 

performed, which revealed dilated ventricles with 

diffuse enhancement of meninges and basal cisterns, 

indicating meningitis complicating ventriculomegaly 

with communicating hydrocephalus with normal 

parenchyma. For persistent fever, surgical intervention 

was delayed so that IV ceftriaxone could be switched to 

meropenem. Within three days, fever responded, 

consciousness improved, and severe pneumonia 

resolved. Magnetic resonance imaging (MRI) of the 

brain was performed and revealed moderate 

hydrocephalus with meningitis sequelae (Figure 1). 

Developmental assessment was performed and revealed 

gross motor and cognitive delay. Physiotherapy and 

psychosocial stimulation was prescribed. After clinical 

stability, the patient was transferred to the National 

Institute of Neurosciences and Hospital for ventriculo-

peritoneal (VP) shunt operation. 

At follow-up three months later, the child was in 

good clinical condition. Repeated developmental 

assessment revealed improvement of motor function. 

Repeated MRI revealed residual mild hydrocephalus 

with VP shunt in situ. Her vision and hearing was 

apparently intact, and the family was advised to attend 

follow-ups every six months. 

Table 1. Streptococcus pneumoniae isolated patterns from blood 

and cerebrospinal fluid (CSF). 

Isolation from blood Isolation from CSF 

Antibiotics 
Sensitivity 

pattern 
Antibiotics 

Sensitivity 

pattern 

Ampicillin S Ampicillin S 

Cotrimoxazole R Cotrimoxazole R 

Penicillin G S Penicillin G S 

Erythromycin R Erythromycin R 

Oxacillin S Oxacillin S 

Ceftriaxone S Ceftriaxone S 

Azithromycin S Azithromycin S 

Cefixime S Cefixime S 

Levofloxacin S Levofloxacin S 

S: sensitive; R: resistant; Legend: Antibiogram of Streptococcus 

pneumoniaein blood and cerebrospinal fluid (CSF). 

Figure 1. Magnetic resonance imaging of brain T2w image 

(axial) without contrast showed dilated all 4 ventricles. 
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Consent 

Written informed consent was obtained from the 

patient’s legal guardian for publication of this case 

report and accompanying images. 

 

Discussion 
The clinical presentations of pneumococcal 

meningitis are variable and nonspecific, and no single 

sign is pathognomonic [13]. Most children initially 

present fever and signs of meningeal inflammation [3], 

which often proceed with upper respiratory tract 

infection symptoms. In infants, the clinical 

manifestations may include lethargy, respiratory 

distress, poor feeding, vomiting, seizures, and/or 

bulging fontanel [6]. One study demonstrated diarrhea 

as one of the most common presentations in children 

under six months of age [14], though epidemiological 

studies are lacking to strengthen the association in a 

high diarrhea burden country like Bangladesh. 

According to the literature, many other causes of 

convulsion prevail in children with diarrhea, which can 

mask meningitis diagnosis [15-17]. CSF examination 

should therefore be encouraged in children presenting 

with convulsion, independent of other attributable 

causes (e.g., hypernatremia [12] or hypoglycemia). In 

our case report, we observed mild hypernatremia values 

which are not usually linked to convulsion 

manifestation. Moreover, the drop of serum sodium was 

within the normal value, which is not as deep as it is 

usually expected to be in order to be associated with 

convulsion [18]. 

Streptococcus pneumoniae was isolated from the 

blood and CSF of our patient, and was sensitive to 

penicillin and cephalosporin. One study demonstrated 

that Streptococcus pneumonia was isolated from blood 

and CSF at 80% and 88%, respectively, and that almost 

all isolates were sensitive to penicillin [14]. Among the 

sequelae of meningitis, hydrocephalus is estimated to 

occur in 3%–10% in children [5,19]. No significant 

differences were found between the groups treated with 

and without dexamethasone [20]. Moreover, there is no 

consensus as to which radio imaging study should be 

performed to evaluate sequelae in resource-limited 

settings. 

Because of the lack of typical presentation, the 

diagnosis of hydrocephalus in such cases may be 

delayed and even missed. When treating any child with 

meningitis and persisting neurological sequelae, 

clinicians must maintain a strong suspicion despite the 

administration of appropriate antibiotic therapy. The 

available diagnostic tools including brain 

ultrasonography, CT head scan, and MRI brain scan. Of 

these, CT is the most useful study when sequelae are 

suspected [13]. Better information can be obtained with 

the addition of a post-contrast CT scan. A CT scan can 

help to distinguish obstructive (non-communicating) 

from absorptive (communicating) hydrocephalus. 

Communicating hydrocephalus is classically 

distinguished by symmetric dilatation of all four 

ventricles, whereas non-communicating hydrocephalus 

typically results in dilated lateral and third ventricles 

and normal-sized fourth ventricle due to stenosis of the 

aqueduct. This distinction informs treatment decisions 

about shunting versus third ventriculostomy. 

Without surgical intervention, hydrocephalus 

progresses rapidly to neurological deterioration [14]. 

The choice of surgical drainage for communicating 

hydrocephalus is a mechanical shunt system to allow 

the CSF flow from the ventricles to the peritoneum or 

the systemic circulation. However, post-operative shunt 

infection is a common life-threatening complication, 

occurring in approximately 5%–15% of procedures 

[21], which can be lessened by perioperative 

prophylactic antibiotics by approximately 50% [22]. 

 

Conclusions 
Pneumococcal meningitis in children sometimes 

has a poor prognosis despite prompt diagnosis and 

therapy. Hydrocephalus is a common sequelae, even 

with appropriate treatment. In our case, even though 

meningitis was incidentally diagnosed and complicated 

with sequelae-like hydrocephalus, the prognosis was 

good due to timely intervention and consequently 

achieved a good neurodevelopmental outcome at the 

three-month follow-up. Nonetheless, more 

epidemiological research should be undertaken for 

early identification of risk factors of meningitis in 

diarrhea-prone settings. 
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