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ABSTRACT

Children under 2 years of age suffer from some of the highest rates of invasive pneumococcal disease (IPD) in the world. (Turkey)
Rates of IPD had a decline after statewide introduction of the 7-valent pneumococcal conjugate vaccine (PCV7) in 2008. Introduction
of PCV7, PCV10 and PCV13 vaccines resulted in elimination of IPD caused by vaccine serotypes, but was followed by increasing rates
of IPD caused by nonvaccine serotypes. Although the heptavalent vaccine has demonstrated its ability to reduce the incidence of
pneumococcal disease, its efficacy is limited due to the restricted number of serotypes included. We report a case involving a 3-month-
old girl who developed meningitis with Streptococcus pneumoniae serotype 2 despite the use of heptavalent conjugate vaccine.
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1. Introduction IPD caused by nonvaccine serotypes. Further surveillance
on Streptococcus pneumoniae is important to understand

Invasive pneumococcal disease (IPD) in children per- . )
the consequences of emerging nonvaccine serotypes and

sistsasamajor cause of morbidity and mortality through- o i
out the world. Rates of IPD had a decline after statewide ~ the additional serotypes that should be incorporated
introduction of the 7-valent pneumococcal conjugate into the second-generation vaccines. We report a case of
vaccine (PCV7) in 2008. Introduction of PCV7, PCVio and @ 3-month-old girl with meningitis caused by serotype 2
PCV13 vaccines resulted in elimination of IPD caused by ~ Of S. pneumoniae despite the use of heptavalent conjugate
vaccine serotypes, but was followed by increasing rates of ~ vaccine.
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»Implication for health policy/practice/research/medical education:

Children under 2 years of age suffer from some of the highest rates of invasive pneumococcal disease (IPD) in the world. (Turkey)
Rates of IPD had a decline after state-wide introduction of the 7-valent pneumococcal conjugate vaccine (PCV7) in 2008. Introduc-
tion of PCV7, PCV10 and PCV13 vaccines resulted in elimination of IPD caused by vaccine serotypes, but was followed by increasing
rates of IPD caused by nonvaccine serotypes. It is possible that serotype 2 may be an invasive strain with low morbidity if the proper
treatment is applied. More case reports are needed to confirm this comment.
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2. Case Report

A previously healthy 3-months old girl was hospitalized
with fever (up to 39,50C), fatigue and lack of appetite dur-
ing the last 2 days. On physical examination, she had pul-
satile fontanelle with reduced interest around. The rest of
the physical examination was unremarkable. The patient
had received a PCV7 a month prior to her recent hospitaliza-
tion. Routine laboratory tests revealed leukocytosis (13500/
mm?3) and elevated Greactive protein (32 mg|L). Cerebro-
spinal fluid analysis showed a low glucose level (6 mg/dL),
elevated protein level (213 mg/dL), abundant leukocytes and
gram-positive diplococcus in gram staining. The CSF culture
specimen was positive for S.pneumoniae. Isolate was found
to be susceptible to Penicillin, Erythromycin, Chlarithromy-
cin, Cefotaxime and resistance to Cotrimoxazole according
to clinical and laboratory standarts and institute (CLSI)’s
guidelines. Serotype 2 was determined by the capsular
swelling reaction (quelling) and latex agglutination.

The patient was put on Ceftriaxone and Vancomycin
therapy based on the diagnosis of pneumococcal menin-
gitis. Soon after her hospitalization she began to experi-
ence generalized tonic-clonic seizure and her fever was
still not under control. Subdural collection and patho-
logic contrast enhancement were observed over the left
frontoparietal region on cranial computed tomography
scan (Figure 1). Subdural puncture was performed and 30
mL of purulent fluid was drained. She was followed on ex-
ternal drainage for about a month and during that time
period antibiotherapy was continued. On the third day of
external drainage of subdural space her body tempera-
ture was back to normal degrees and her convulsions
disappeared. The patient underwent subduroperitoneal
shunting on the 31th day of treatment. 10 days later she
was discharged from hospital. To date, over the course of
a follow-up period of more than 11 months, the patient
has shown no neurological signs of relapse; normal hear-
ing and neuromotor development have been observed.

3. Discussion

Here we describe a 3-month-old girl with meningitis
due to S. pneumoniae serotype 2. Understanding the epi-
demiology and serotype distribution of pneumococcal
disease is vital for reducing the burden of disease and its
associated morbidity and mortality.

The fundamental empirical differentiation of pneumo-
coccal isolates has been the unique serological identities
of their capsular polysaccharides (1). At present, a total
of 91 serologically distinct capsular polysaccharides have
been described (2, 3). A subsequent meta-analysis incor
porated seven diverse, globally distributed data sets from
similarly matched pediatric IPD and carriagestrains to
calculate serotype- and serogroup-specific invasiveness by
using an odds ratio. These data supported the conclusion
that pneumococcal serotypes differ in invasiveness and
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that serotypes and serogroups 1, 4, 5, 7, 14 and 18C are as-
sociated with invasive disease, whereas serotypes and se-
rogroups 3, 6A, 6B,15,19 and 23 are associated with carriage
(4). To the best of our knowledge invasive pneumococcal
disease such as meningitis with serotype 2 has not been
described in recent years.

Figure 1. CT of Cranium

In Harboe et al’s retrospective cohort study based on na-
tionwide laboratory surveillance data on IPD collected unin-
terruptedly in Denmark during 1938-2007, changes in the re-
ported incidence and trends of pneumococcal serotypes were
explored using nonlinear regression analysis. The proportions
of serotypes/groups 4 and 9 increased; the proportion of se-
rotype 18C decreased; the proportions of serotypes 6, 7F, 14,
and 23F remained stable; and serotype 2 nearly disappeared.
Before the 1960s, serotypes 1, 2, 3, and 5 presented peaks every
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23 years, becoming less frequent during the 1970s with peaks
every 7-10 years. The epidemiology of IPD and single serotypes
has constantly changed over the past 7 decades. PCV serotypes
appeared to dominate the pneumococcal population (5).

Pneumococcal meningitis, although the least common
of the syndromes, occurs primarily in young infants (6).
The incidence of pneumococcal meningitis reported in
Western Europe and the USA (8-9 per 100,000 children
each year) was similar prior to the introduction of PCV7.
In addition to the higher incidence rates of pneumococ-
cal meningitis in industrializing countries, greater case
fatality rates and neurological sequelae have been ob-
served in these children compared to those of industrial-
ized countries (7). Case-fatality rates excess of 50 % have
been reported from some African and Asian countries. S.
pneumoniae is believed to contribute significantly to the
100,000-500,000 annual deaths from meningitis among
children in industrializing countries. Our patient had
meningitis with serotype 2 of Streptococcus pneumonia.
Since full recovery has been observed in our case, it’s pos-
sible that serotype 2 may be an invasive strain with low
morbidity if the proper treatment is applied. More case
reports are needed to confirm this comment.
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