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A case of fulminant pneumococcus meningoencephalitis
progressing with white matter involvement despite two
doses of conjugated pneumococcus vaccine
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ABSTRACT

Background. Streptococcus pneunonia is a cause of serious mortality and morbidity, especially among small
children. However, currently, it causes lower rates of invasive infections due to successful vaccination programs.

Case. We report an exceptional case of a 6-month-old child with meningoencephalitis caused by Streptococcus
pneumonia despite the administration of two doses of pneumococcal conjugate vaccine (PCV). Meningitis
progressed rapidly and led to widespread damage in parenchymal brain tissue with the emergence of
fulminant meningoencephalitis. Computed tomography (CT) and magnetic resonance imaging (MRI) revealed
widespread brain lesions, suggesting extensive parenchymal injury.

Conclusion. Such diffuse white matter lesions among pediatric patients with Streptococcus pneumonia
meningoencephalitis despite two doses of PCV have not been reported previously.

Key words: pneumococcal conjugate vaccine, meningoencephalitis, meningitis, streptococcus pneumoniae,

serotype 19F.

Streptococcus pneumoniae is the leading cause
of community-acquired
infections in young children and is a cause of
serious mortality and morbidity.! Pneumococcal
conjugate vaccines (PCV) were developed over
the last decade to provide effective vaccine
protection, particularly in young children.
Conjugate vaccines were demonstrated to
be effective for reducing transmission and
protecting against invasive disease.>?

invasive bacterial

Complications linked to due S. pneumoniae
infection occur due to the
immunogenic
streptococci. Pneumococcal meningitis causes
cerebral vasculitis.*

invasive and

effects of alpha-hemolytic
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When  both meningeal  and
encephalitic findings are present, the term
meningoencephalitis may be used.” However,
the extension of S. pneumonia infection to the
parenchyma of the central nervous system
(CNS) in adults and children has only rarely

been reported.>”

severe

In this report, we present a 6-month-old infant
who developed. S. pneumoniae meningitis
despite the administration of two doses of PCV
and whose meningitis progressed rapidly and
led to widespread damage in parenchymal
brain tissue with the emergence of fulminant
meningoencephalitis.

Case Report

A 6-month-old male patient was referred to the
emergency clinic of our hospital with symptoms
of high fever, alteration in consciousness, ptosis
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of the left eyelid and seizure. It was learned from
his history that he had no previous problems.
He had projectile vomiting and a high fever for
several days. One day before attendance at the
hospital, he had changes of consciousness and
loss of appetite.

It was also learned that he was the second child
of parents who were not relatives and was fed
with breastmilk within the first four months and
then supplements were added. His neurologic
development was appropriate for age. Two
doses of pneumococcal conjugate vaccines had
been administered.

Whenhe wasreferred to the pediatricemergency
clinic, his general condition was poor and he
was unconscious.

His rectally measured body temperature was
39.7°C, heart rate 125 beats/min, blood pressure
80/55 mm Hg and oxygen saturation 96%.

On neurologic examination, anisocoria was
present. There was ptosis in the left eye. A light
reflex could not be elicited in the left eye. In the
right eye, the direct light reflex was positive.
The deep tendon reflex could be elicited and
foot sole skin reflexes were bilaterally positive.
Four extremities were spontaneously mobile,
there was no clear lateralizing muscle strength
deficit. The Glasgow Coma Score was 7. The
child was intubated and accepted to our
pediatric intensive care unit (PICU).

Blood count results performed after the patient
was admitted were as follows: Hemoglobin:
12 g/dL, white blood cell (WBC): 7800/
mm?®, thrombocyte: 347,000/mm?® C-reactive
protein:150 mg/L, PTT/PT:48/24 seconds,
and INR: 2.1. Biochemical parameters were
found to be normal. Blood and urine cultures
were obtained. Viral and bacterial respiratory
tract samples were sent for polymerase chain
reaction (PCR) analysis. Contrast-enhanced
brain computed tomography (CT) was normal.

In a lumbar puncture (LP), Gram staining
revealed abundant Gram-positive cocci in pairs.
(Fig. 1). Cerebrospinal fluid (CSF) examination
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revealed a turbid fluid with a WBC count of 250/
mm?® (100% polymorphonuclear cells), protein
420 mg/dl (reference value: 15-45 mg/dl), and
glucose 1 mg/dl. Simultaneous blood glucose
was 178 mg/dl. Gram-positive diplococcus was
seen on a Gram-stained preparation of the CSF.

Acute bacterial meningitis was diagnosed
and treatment with intravenous ceftriaxone
(100 mg/kg/day), vancomycin (60 mg/kg/day),
and dexamethasone (0.15 mg/kg every 6 h)
was initiated. In follow-up, there was a clonic
seizure in the right arm lasting for 15 seconds;
phenytoin was started. Within the first day,
both blood culture and cerebrospinal fluid
yielded a pure growth of S. Pneumoniae, type
19 F. Rifampicin was added to treatment. On
a neurologic examination performed one day
later, dystonia was detected and clonazepam
was initiated. No evidence was found for other
(viral) causes of meningitis/encephalitis.

With no improvement to the general status
on monitoring, cranial magnetic resonance
imaging (MRI) was performed. Ischemic areas
were observed in basal ganglions, left dentate
nucleus, external capsules, medial lemniscus,
corpus callosum splenium, temporal lobes, and
the centrum semiovale, showing widespread

Fig. 1. Diplococci were commonly observed with
gram staining of CSF.
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Fig. 2A. T2-weighted cranial magnetic resonance images show hyperintense pathologic signal changes in

bilateral lentiform and caudate nucleus as well as in bilateral thalamus, red nucleus, lemniscusmedialis and

external capsule. 2B. Corresponding ADC (Apparent Diffusion Coefficient) maps demonstrate restricted

diffusion in hyperintense areas suggesting acute ischemic foci.

diffusion restriction on T2-weighted images
(Fig. 2A and B). Diffusion-weighted (DW)
MRI was suggestive of meningovasculitis
with multiple bilateral small infarcts, possibly
secondary to small-vessel vasculitis.

On a follow-up CT 6 days later, hypodense
areas were observed in the left dentate nucleus,
pons posterior and mesencephalon, thalamus
anteromedial and bilateral basal ganglions,
external capsule, internal capsule, and the
level of the centrum semiovale. Findings were
evaluated as secondary to meningoencephalitis.
Also, expansion was observed in the ventricles
and hydrocephalus had developed. Daily head
circumference measurements were planned.

Minimal inhibitory concentration (MIC) levels
of ceftriaxone were 0.38 pug/mL. Rifampicin and
vancomycin were stopped. Ceftriaxone was
continued. The respiratory tract was negative
for viral PCR. Levetiracetam was added to the
treatment because of his seizures.

On the 12th day of admission to the PICU, the
boy’s head circumference increased and cranial
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tomography was performed again. Occasional
pathological contrast involvement considered
secondary to a linear infarct was observed
on the right at the level of the putamen and
thalamus. Hypodense areas were observed on
the right in both front regions secondary to
infarctus in a broad area or linked to cerebritis
in the periventricular white matter.

A drain was inserted on the 13" day due to
increased hydrocephalus (Fig. 3). Extubation
was finally achieved on day 15 after admission,
and on day 18 the patient was transferred to the
pediatric infectious disease ward.

There was no growth in a follow-up CSF culture.
External drainage was removed on the 26" day
and a V-P shunt was inserted.

In visual evoked potential tests, the patient
had a latency of 195 msec on the right and 122
msec on the left, with clear extension found.
Brainstem auditory evoked response identified
bilateral sensorineural hearing loss. No immune
deficiency was detected in the patient. The
patient was discharged to the pediatric infection
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Fig. 3. Control cranial computed tomography.

Dilatation in bilateral lateral ventricle and 3rd ventricle; secondary hypodense areas of chronic infarctus in bilateral frontal
periventricular white matter, more pronounced on the right; and hypodense area linked to resorption of transependymal

cerebrospinal fluid in the bilateral periventricular region.

ward on the 28" day of hospital admission
with levetiracetam, phenytoin, and clonazepam
drops.

The patient is currently aged 4 years and
continues to attend the rehabilitation center.
His mental and motor development is poor, and
he has anisocoria and mydriasis in the left eye.

Written consent for publication of this case
report and accompanying images was obtained
from the parents of the patient.

Discussion

S. Pnemoniae meningitis is an important cause
of morbidity and mortality in young children
worldwide.® Neurologic complications include
seizures, diffuse brain edema, hydrocephalus,
hearing loss and ischemic or hemorrhagic brain
damage.” Cerebral vasculopathy is one of the
major complications of bacterial meningitis.’ In a
study of pediatric patients by Synder et al.,' the
rate of cerebrovascular complications associated
with bacterial meningitis was reported to be
30%. In a retrospective study of 87 adult cases
of pneumococcal meningitis, the incidence of
arterial cerebrovascular complications was
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reported to be as high as 21.8%.> The agent that
causes these complications is most frequently S.
Pneumoniae.”"

Thirteen valent pneumococcal conjugate
vaccines (PCV13) were integrated into the
expanded immunization program in Turkey
in 2011." The serotypes in the vaccines were
4,6B,9V,14,18C,19F,23F,1,5,7F,3,6A, and 19A."
PCV13, transported under cold chain conditions
under supervision within the framework of the
Ministry of Health regulations is administered
to children at the ages of 2-4-6, and 18 months.
The present patient was administered two doses
of PCV13 per the routine vaccine protocol.
Despite these two doses, the infection had
fulminant progression and a clinical tableau
of meningoencephalitis was observed with
widespread ischemic areas including bilateral
basal ganglions, dentate nucleus, external
capsules, medial meniscus, corpus callosum
splenium and temporal lobes.

Cerebral infarction typically seems to develop
within the first few days of the disease with the
inflammation of the CNS.”® The mechanisms
leading to cerebrovascular complications
in bacterial meningitis are not completely
understood and likely are multifactorial.
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Invasion of the exudate into the large vessels
at the base of the subarachnoid inflammatory
brain may play a role. In addition, diverse
bacterial components are powerful inducers of
proinflammatory cytokines, possibly leading
to vasculitis."! In cases of meningoencephalitis,
local inflammation of the meninges extending
to the intracranial blood vessels results in
ischemia and subsequent stroke.

Radiologic  follow-up and outcomes of
meningoencephalitis are poorly documented.
In the early course of successfully-treated
meningitis, CT scans of the brain are usually
normal. Only a few reports about MRI
findings in acute S. Pneumonige meningitis or
meningoencephalitis have been published.>®
Another case reported was a 7-month-old girl.
She presented to the hospital with seizures and
was unconscious. The first CT scan was normal;
however, with no improvement in neurologic
status, MRI was taken and pathologic findings
were observed. Peculiar, widespread and
unique signal abnormalities were found on
MRI in this child with meningoencephalitis
caused by S. Pneumoniae with extensive central
nervous white matter injury as well as evidence
of thrombosis of the lateral transverse sinus.
This was the first pediatric case of diffuse white
matter lesions in the early course of disease in S.
Pneumoniae meningoencephalitis.’

Infarctions in basal ganglions develop mostly
secondary to chronic infections such as
tuberculosis and fungal meningitis.” Infarction
in basal ganglions has rarely been described in
cases of meningoencephalitis associated with
S.pneumoniae infection. The only pediatric
case reported in the literature was a 4-month
old infant.” The other three described cases are
adults.”*'¢ The clinical course of the 4-month-
old infant was fulminant and necrosis was
seen in bilateral basal ganglions in the autopsy
performed after death.” There was basal
ganglion involvement in one case reported in
the literature and white matter involvement
in another. However, in the present case,
widespread involvement was observed in both
regions.
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It was reported that vaccine failure is rare. In
a study of 161 pediatric cases in the United
Kingdom, the vaccine failure rate was found as
0.66/100,000 in those vaccinated with PCV13."

The causes of vaccination failure can be related to
the patient, the vaccine or vaccination methods.
Causes related to the patient include immune
failure, patient age, eating disorder, whether the
patient was healthy during vaccination or to the
vaccination response in the individual. Causes
related to the vaccine include the vaccine not
containing some serotypes or genotypes and
antigenic interaction and production-stage
related reasons. Causes related to vaccination
method include mistakes made during vaccine
administration, not conforming to cold chain
conditions during storage and transportation,
and failure to follow the vaccination schedule.'®

There are cases of infection reported despite
vaccination. Basaranoglu et al.” reported
infection with 19 F strains despite vaccination
in two patients. Both patients had underlying
neurologic deficits. One of the patients had
a pneumonia infection, and the other had
meningitis."” Park et al.” found an infection rate
of 21% despite vaccination. The serotypes most
commonly causing infection were 6B and 19F.*
Vaccine breakthrough was reported to comprise
3% of meningitis cases in France.?! The rate of
infection even with vaccination was found
as 25% from 2008-2014 in Turkey.? Again, in
France, meningitis infection with 19F serotype
was reported in an immunocompetent fully
vaccinated 3-year-old child.” Our patient was
aged 6 months and had had two vaccination
doses administered. The patient had no
identified underlying immune deficiency.

To our knowledge, the present case is the
first pediatric case report in the literature of
involvement of both diffuse white matter and
basal ganglions associated with S.pneumoniae
meningoencephalitis. Moreover, the disease
had fulminant progression despite two doses of
PCV13.
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