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Abstract

We report three cases under two years of age, of meningitis due to Streptococcus pneumoniae in vaccinated children. Two grew
non-typable strain and the third serotype 10A. All improved with no neurological sequel. Continued monitoring of the epidemiology
of bacterial meningitis within the post13-valent pneumococcal conjugate vaccine introduction is warranted.
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Introduction

Acute bacterial meningitis is a serious disease and a medical
emergency with a high rate of mortality and risk of neurological
sequels, especially among young children [1, 2]. Additionally, the
disease can have negative impacts on cerebral blood perfusion,
resulting in hypoxia and cell death. It requires an efficient therapy
that may rapidly sterilize the central nervous system and limit
the inflammatory response [3]. Furthermore, the mortality rate
attributed to pneumococcal meningitis is significantly higher
(30%) compared to meningococcal meningitis (7%) [1].

In 2017, globally, around 5 million new cases and 290 000 deaths
were attributed to pneumococcal meningitis. Although meningitis
affects all ages, children under five years of age are mostly in
jeopardy, constituting around half of all events and deaths [1, 2].
While global meningitis mortality decreased by 21% from 1990
to 2016, the overall burden of meningitis remains significant,
predominantly among children within the developing world [1].

Moreover, bacterial meningitis has enormous economic
implications for health care providers and families [4, 5]. Within
that group, Streptococcus pneumoniae infection remains the
foremost common reason for bacterial meningitis in children in
many countries, ranging from 22.5% in Europe to 41.1% in Africa

[6].

Ultimate failure to accurately diagnose and promptly treat
meningitis generally and pneumococcal meningitis specifically,

invariably leads to devastating consequences, including death
or significant morbidity. Survivors can allegedly suffer severe
sequelaes with considerable personal, social and economic costs
for health care providers and families [7, 8].

During the neonatal period, the foremost common pathogen
causing meningitis is a Group B streptococci (GBS), followed
by Escherischia coli, Listeria monocytogenes and S. pneumoniae
[9]. After the neonatal period, S. pneumoniae becomes the most
common bacterial cause of meningitis, followed by Nisseria
meningitidis, Hemophilus influenzae and other bacterial agents
[10-13].

Despite the provision and uptake of the vaccine, bacterial meningitis
continues to represent a major cause of emergency access to
hospitals [14, 15]. In Oman, all cases of suspected meningitis will
be referred from a primary health care to the hospital emergency
department for further evaluation and assessment. During the
past two decades, significant changes have taken place in the
epidemiology of pneumococcal meningitis, including a decrease
in the incidence of pneumococcal meningitis globally, mainly
attributed to the availability of pneumococcal conjugate vaccine
(PCV) [16-18].

In 2007, World Health Organization (WHO) recommended the
inclusion of the first pneumococcal conjugate vaccine into the
national extended program of immunization (EPI), the 7-valent
conjugated pneumococcal vaccine (PCV7) which offered
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protection against 7 serotypes (1, 5, 6A, 6B, 14, 19F, 23F).
Subsequently, PCV7 has been replaced by PCV13 (serotypes, 1,
3,4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F and 23F) or PCV10
(serotypes, 1,4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F) [19, 20].

The 7-valent conjugated pneumococcal vaccine was first
introduced in Oman into the EPI in November 2008. From May
to October 2010, PCV 13 was inaugurated. In November 2010,
PCV13 was replaced by PCV10, given at 2, 4, 13 months of age.
In December 2011, PCV10 was replaced by PCV 13 in 2011 given
at 2,4, 13 months of age (2 + 1). The coverage rates of PCV13 was
98% for the 3 doses.

In Oman, the incidence of meningitis declined from 9.3 cases/100
000 populationin 1995 to 2.3 cases/100 000 populationin 2018 [21-
24]. Pneumococcal meningitis contributed to 65.9% of meningitis
cases with the highest rate of occurrence among children < 2 years
old (39.4%) [24, 25]. Young children with meningitis typically
present with non-specific signs and symptoms, including fever,
and a bulging fontanel; while older children may present with
fever, headache and a stiff neck. Cerebrospinal fluid culture is the
gold standard used for the diagnosis of bacterial meningitis [26].
Despite the declining incidence, pneumococcal meningitis has
significant rates of long-term complications [21, 22].

In 2019, we observed a surge of pneumococcal meningitis cases,
and here, we are presenting three cases of pneumococcal meningitis
due to S. pneumoniae in fully vaccinated children by their age as
per the national schedule.

Case Presentation

Case one

A seventeen-months-old boy, Omani, a known case of G6PD
deficiency, was brought by his parents to the emergency
department in May 2019 with two days’ history of high-grade
fever and vomiting. The mother was worried because within the
previous couple of days before presentation, he had a history of
reduced activity and interaction. The child was followed in private
hospital and managed as upper respiratory tract infection (URTI).
No past history of any disease was present and development was
appropriate for his age. The child had all due vaccination as per
the national schedule, including PCV 13 in 2, 4 and 13 months. No
past medical, family and psychosocial history were present.

On physical exam, he was febrile (oral temperature of 37.80 C)
with systolic blood pressure of 85 mmHg, diastolic blood pressure
of 53 mmHg, heart rate of 110 beats per minute, and respiratory
rate of 40 per min. The central and peripheral nervous systems
were evaluated completely, and he was lethargic and had neck
stiffness. There have been no abnormal findings of the assessment
of the other organs.

A cranial computed tomograhy (CT) scan was planned for the
patient, which showed mild brain edema. A lumbar puncture

was subsequently done. The cerebrospinal fluid (CSF) had a
clear appearance, while the analysis yielded white blood cell
(WBC) count of 400/uL (with 85% polymorphonuclear cells),
elevated protein levels (1.46 g/L), and decreased glucose levels
(3.2 mmol/L), with serum glucose of 8mmol/L. No organism was
discovered on the gram stain of the CSF.

His complete blood count showed neutrophilic leukocytosis with
total WBC of 28x 10°/ L and absolute neutrophils count of 24.7
x 10°/ L. Blood and CSF cultures obtained yielded a non-typable
strain of S. pneumoniae.

The child was diagnosed as a case of meningitis and empirical
antimicrobial therapy with intravenous ceftriaxone with a dose
of ceftriaxone 50 mg/kg/day every 12 hours and vancomycin
15mg/kg intravenously every 8 hours were commenced. When
the culture results were available, vancomycin was stopped and
only ceftriaxone 50 mg/kg/day every 12 hours was continued.
Nevertheless, the child remained persistently febrile and appeared
unwell. Brain CT scan with contrast, that was performed on
day four of the antibiotic treatment, showed leptomeningeal
enhancement and right frontoparietal subdural collection
suggestive of an effusion. The cranial magnetic resonance imaging
(MRI) was done subsequently in the course of his illness which
showed right frontoparietal subdural effusion, with no empyema
or abscess formation.

The child stayed on the same antibiotic regimen for three weeks
and improved clinically and also the fever subsided. Follow up
MRI showed small residual subdural collections with enhanced
dura mainly on the right side. There have been no abscess and no
brain edema. The child was continued on intravenous antibiotic
ceftriaxone for additional three weeks. MRI after three weeks
showed improvement of small right frontal collection, merely with
the persistent enhancing dura and meningeal coverage extending
to right temporal fossa with no significant accumulation. During
the initial course of complicated meningitis; neurosurgeon’s
services was consulted and that they advised to continue on
medical management with no neurological intervention required
at that point of consultation.

Rifampin 15 mg /kg/day orally was also started by the infectious
diseases team for six weeks in addition to intravenous ceftriaxone.
His fever subsided gradually and he was discharged on both
ceftriaxone and oral rifampicin. Follow up cranial MRI after one
month showed tiny residual left frontal and right frontal collection,
with residual dura enhancement, which is less conspicuous than
before.

Although the child was asymptomatic, due to prolonged use of
ceftriaxone; ultrasound scans (US) of the abdomen showed
multiple gall bladder stones. Ceftriaxone was stopped, and
intravenous levofloxacin was started and went on for another four
weeks.

J Clin Rev Case Rep, 2020

www.opastonline.com

Volume 5 | Issue 9 | 435



The child’s family decided to go for a second opinion abroad. There
he continued on levofloxacin for four weeks and subsequently
switched to intravenous cefotaxime. Craniotomy and removal of
subdural collection were performed at the end of the antibiotic
treatment.

Histopathological investigation of the drained fluid showed
reactive fibrous tissue with a mixed inflammatory infiltrate and
focal granulation tissue. The culture of tissue was negative for
bacterial growth. The child was discharged home. He was followed
up in the outpatient clinic by infectious disease service and found
active, afebrile with no neurological sequelae.

Case Two

A two months old Omani female, was referred from a private
hospital with a three-day history of fever, lethargy and focal
seizure. There was no past medical history of any disease and her
growth and development were appropriate for her age. The child
received all due vaccination as per the national schedule, including
PCV 13 in 2 months.

The child was initially seen in a private hospital, where she was
admitted and received intravenous antibiotics, no report was
available about the antibiotic administered in the private hospital.
She developed seizures with facial deviation to the right side
when she was transferred to tertiary care in June 2019 for further
evaluation and management.

She was admitted and investigated; a lumbar puncture was
performed and CSF test result was reported as follows: CSF red
blood cells: 150 per mm?, CSF WBC: 400 per mm® polymorph
80%, lymphocyte 15%), CSF glucose: 2.5 mmol/L, blood glucose:
5.1 mmol/L, CSF protein: 1.22 g/L. All cultures, including blood,
urine, and CSF were negative for bacterial growth. CSF bacterial
PCR came positive for S. pneumoniae. Serotype identification was
not possible. Cranial CT showed focal areas of reduced density in
the left parietal lobe and the enhancement of the leptomeninges of
the left frontal region [Figure 1].

Figure 1. Cranial CT showed focal areas of reduced density in the
left parietal lobe and the enhancement of the leptomeninges of the
left frontal region, Case two, Oman.

Intravenous cefotaxime was started for a duration of 2 weeks.
The seizure stopped and also the standard level of wakefulness
and activity regained. The infant was discharged after completion
of the antibiotic course. She was followed up in the pediatric
infectious diseases clinic. She improved significantly with no
neurological sequel.

Case Three

An eight-month-old, Omani, previously healthy boy, presented to
the emergency department in June 2019 with two days’ history of
fever, vomiting, and lethargy. There was a history of passing loose
stool twice a day prior to his presentation.

There was no past medical history of any disease and no family
and psychosocial history. His growth and the development were
appropriate for his age. The child received all due vaccination as
per the national schedule, including PCV 13 in 2 and 4 months.

On the initial physical examination, he was ill with persistent
tachycardia (172 bpm), febrile (38.4°C), BP 97/66 mmHg. Chest
X-ray was performed and showed borderline cardiomegaly. The
child was admitted with an initial impression of viral myocarditis
and acute gastroenteritis.

His investigations showed a normal initial blood count. On the
second day of his admission, the child was observed to be more
lethargic with poor response, then he developed focal seizure,
and got intubated and shifted to the pediatric intensive-care unit
(PICU), where he was started on intravenous ceftriaxone 50 mg /
kg/day divided every 12 hours.

The blood culture yielded S. pneumoniae with serotype 10A.
Lumbar puncture was not done as he was unsuitable for the process
and thus no CSF was taken for investigation. Cranial CT showed:
patchy parenchymal enhancement with multiple scattered areas of
diffusion restriction, suggestive of an acute ischemic insult.

During his admission to intensive care, the child showed clinical
improvement and was transferred to the pediatric medical ward
for the continuation of care. No more seizures were reported, and
he was alert and active in the ward with no residual neurological
deficit noted. He was treated with intravenous ceftriaxone for 25
days, CSF was done at the terminal stage of the treatment course,
and it showed no pleocytosis. He was discharged and planned for
one more week of intravenous ceftriaxone in the daycare. In his
subsequent follow-up clinic in the pediatric infectious diseases
team; he was active, and immunologic and neurological evaluation
was done with no defect.

Discussion

Globally, the proportion of PCV13-type pneumococcal meningitis
decreased within the post-PCV era, however, pneumococcal
meningitis has not been eliminated [23-27]. A rise in invasive
pneumococcal disease (IPD) due to non-PCV 13 serotypes has also
been extensively documented among several developed and non-
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developed countries following PCV13 introduction; however, the
spectrum of the disease varies unpredictably among the countries
[28-32].

The non-vaccine serotype pneumococcal meningitis increased
from 98% to 127% compared to the pre-vaccine era [33]. The
incidence rate of IPD is highest in children aged < 2 years and
therefore rare non-vaccine serotypes of S. pneumoniae may be
accountable for acute meningitis in vaccinated or unvaccinated
children [3, 34-37].

In Oman, the routine use of PCV7, PCV10, and PCV13 in children
have led to sharp declines in the incidence of IPD caused by the
vaccine serotypes among children. Nevertheless, the emergence of
non-PCV13 serotypes among children less than 5 years was not
subsequently documented in Oman [38].

We reported three cases of pneumococcal meningitis in our
hospitals. A case (number 3) suffered from a disease caused by
serotypes not included within the PCV13 vaccine (10A). The
same finding observed in other countries, that serotype 10A [35].
This outcome is coherent with other studies, which demonstrated
the detection of rare non-vaccine serotypes (7A, 8, 15, 15C, 2,
10, 6, 17, 16F, and 23A) [37, 39]. Other emerging non-PCV13
stereotypes were also observed, among which mostly 1, 7F, 12F,
19A, 22F, and 24F were related to a rise in IPD rates among
youngsters in Europe [3, 34-36].

Two cases received an incomplete PCV13 vaccination (case
number 2 and 3) as they were undue for vaccination. The
likelihood of increased risk of IPD due to PCV 13 serotypes within
the first year of life, before the second and booster dose, remains
high, therefore, the risk of vaccine-serotype disease is high in non-
vaccinated [40]. It has been estimated that the contribution of non-
PCV 13 serotypes among the countries that introduced the higher-
valent PCVs were 42% of childhood IPD [40].

The physician attending to the child should be aware of the
possible organisms prevalent in the vicinity and their antimicrobial
sensitivity in order to initiate prompt and appropriate antibiotic
therapy. The initial antibiotic therapy for a child with suspected
meningitis should be guided by the national surveillance data
and local susceptibility data. The antibiotics dose should also be
optimal for the child’s weight and for time-dependent antibiotics
such as ceftriaxone twice-daily regimen is preferred than once
daily dose. The regimen should initially include coverage of
resistant organisms like resistant streptocoocus or MRSA till the
final culture result is finalized along with antibiotics’ susceptibility
pattern.

The three cases in this report fully recovered, hence the likely
possibility of low virulence with the invasive strain with low
morbidity if the proper treatment is sought. It has been estimated

that the median risk of at least 1 major sequelae represents 25%,
for pneumococcal meningitis. Long and short-term sequelae after
discharge from the hospital have also been reported. Hearing loss
was the foremost common major side effects, and others invariably
include seizures and mental retardation, behavioral/intellectual
disorders all of which may be temporary or may result in long-
term disability. Accordingly, a proper and long-term follow-up of
those patients is warranted [7, 8].

To conclude, the present case studies eluded that within the post
PCV13 era, S. pneumoniae meningitis continues to remain a
prime concern among our children. Additionally, we highlight the
considerable importance of enhancing the national surveillance
of IPD which helps and guides in adequately understanding the
epidemiology of bacterial meningitis and to vigilant monitoring
trends of serotypes causing the disease within the post-PCV13
introduction era.
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