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Abstract :

Invasive pneumococcal infection, categorized as an infection by in a normally sterile site, is a
not so rare occurrence in the paediatric age group, especially the infants. Low immune levels of this vulnerable age group
predispose to increased rates of infection & if unchecked, may progress to secondary infections elsewhere in the body. We
present here a case of an infant having invasive pneumococcal infection with involvement of the meninges and the
circulatory system.

Streptococcus pneumoniae

Introduction :

Case report :

Bacterial meningitis is an infection of the meninges by
bacteria. In children aged 3 months or more, the most
frequent causes of bacterial meningitis include

and
type b. In the western world, since the development of the
H. type B vaccine, the most common bacterial
pathogen for community-acquired meningitis is

which has a fatality rate
ranging from 19% to 37%. In patients who survive the
initial insult, neurologic sequelae including seizures,
hearing loss, impaired mental status etc. can occur in
approximately 30% of cases. Pediatric infections caused
by S. include otitis media, sinusitis, occult
bacteremia, pneumonia, meningitis, osteomyelitis, septic
arthritis, pericarditis, and peritonitis. Among these,
meningitis bears the burden of case fatalities almost alone.
The patient commonly presents with fever with/ without
signs of meningitis. In the latter cases, diagnosis becomes
difficult furthering the graveness of meningitis.

A 7 month old female infant was admitted to a tertiary care
hospital with complaint of fever mild to high grade, with 2 -
3 spikes per day, increased frequency of stool & vomiting.
There was no history of convulsions. The patient had
uneventful birth history with anthropometry and
development within normal range. She was not breastfed
since birth.

On examination, the patient was drowsy and febrile with
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tachycardia and tachypnoea. Nuchal rigidity was present.
Laboratory parameters of the patient showed grade 2
microcytic hypochromic anaemia(Hb-5.6 gm/dl) with
neutrophillia (92 %) and elevated C Reactive Protein at
>10mg/dl . On 2 day of admission there was an episode
of excessive crying with arching of back followed by similar
episodes with tonic clonic posturing and neck rigidity on
subsequent days. The patient was immediately put on
antibiotics (Inj. Ceftriaxone) and anticonvulsants. Lumbar
puncture was done with the consent of parents and
cerebrospinal fluid(CSF) sent to the laboratory for the
investigations. Its biochemistry revealed increased proteins
(173.90 mg/dl) and lowered sugar levels (15.0 mg/dl).
Preliminary microscopy of CSF showed numerous gram
positive, lanceolate diplococci, clearly hinting at the
causative organism. The sample was cultured in duplicate
and incubated aerobically and also in candle jar (5-10%
CO ). was isolated from the

CSF; as also from the two sets of blood culture of the
patient sent on the same day as CSF. The bacterium was
confirmed from CSF and blood cultures both, with alpha-
hemolysis pattern on blood agar, optochin sensitivity and
bile solubility. The strain was found to be sensitive to all
antibiotics, including penicillin, by standard Kirby-Bauer
method. Inj. Ceftriaxone was continued for 14 days.
Repeated investigations at regular intervals showed
improved laboratory parameters with clearing of CSF; no
bacteria being isolated on 15 day of admission. The
isolated strain of S. pneumoniae was sent for serotyping to
Christian Medical College, Vellore. The strain identified
was serotype 27.

Globally every year, pneumonia kills more than 1 million
children less than 5 years of age. Pneumonia accounts
for nearly one fifth of childhood deaths worldwide, majority
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Discussion :

GCSMC J Med Sci Vol (II) No (II) July-December 2013



:: 47 ::

of deaths occurring in Africa and South-East Asia. As of
March 2012, the World Health Organization estimates
that globally there were 541,000 (uncertainty range:
376,000 - 594,000) global child deaths due to

infections among those under 5 years.
These data are alarming enough to understand the need to
address the issue of invasive pneumococcal infections in
children.

is a gram positive, facultative anaerobic,
encapsulated diplococcus. The polysaccharide capsule is
an essential virulence factor for invasive pneumococcal
disease. Pneumococci are commensals of the respiratory
tract, hence can easily invade a hypo- immune host.
Bacteremia without a known site of infection is the
commonest invasive cl inical presentation of
pneumococcal infection among children of age 2 years or
less, accounting for approximately 70% of invasive
diseases in this age group. With the decline of invasive Hib
disease, has become the leading cause of
bacterial meningitis among children younger than 5 years
of age. And since the introduction of the pneumococcal
conjugate vaccine in 2000, the overall incidence of
invasive pneumococcal disease in infants and children has
decreased significantly in developed nations like the USA,
Australia.

Clinical diagnosis of bacterial meningitis is difficult in
infants due to absence of signs of meningeal irritation.
Low immune levels of the infant attributable to anemia and
no breast feeding since birth, might have predisposed her
to the infection. As a diagnostic tool, lumbar puncture
should be strongly considered for infants 12 months of age
because meningeal signs in these age groups may be
minimal or absent. Laboratory diagnosis is based on
growth in culture media & hence, is feasible in most clinical
microbiology laboratories and forms the mainstay.
Isolation of the same bacteria from multiple samples and
sites reinforces & correlates the diagnosis. In previous
studies, 80% to 88% of children with non pretreated CSF-
positive meningitis had positive blood-
culture results.

Further serotyping may be done to identify the strain.
Serotype 27 was identified as the causative strain of

in the presented case; it would be remarkable
to note that the pneumococcal conjugate vaccines (PCV)
commonly administered globally do not contain this
serotype . Some epidemiologic studies have reported
concurrent increases in nonvaccine serotypes.

A very disturbing hindrance coming on the forefront with
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regards to PCV is the presence of > 90 serotypes of
, which can hardly be ever encompassed in a

single vaccine, unless a tremendous vaccine breakthrough
comes along. Again, if we scrutinise the Expanded
Program on Immunisation (EPI), there is no provision for
PCV. On the other hand, the Indian Academy of
Paediatrics (IAP) in its IAP immunisation time table 2012,
has recommended 3 doses of PCV at 6, 10 and 14 weeks
to be followed by a booster at 15 months . Going by the
India specific estimates for the year 2005; 1, 36,000
deaths (46,000-2, 53,000) caused by pneumococcal
diseases comprised 10 % of deaths in Indian children aged
1-59 months. With this data, inclusion of PCV in EPI
may well be a welcome sign.

The choice of initial antimicrobial therapy is based on the
most common bacteria causing the disease according to
the patient's age and the clinical setting and on patterns of
antimicrobial susceptibility.

Bacterial meningitis is a medical emergency in which early
diagnosis and treatment is imperative to prevent death and
reduce long-term complications. The neonates and infants
commonly present with fever as the only complaint;
thereby making the task of identifying the system involved
difficult. Any delay in action may well increase morbidity
and mortality.

Good clinical suspicion, following standardised guidelines
and prompt and meticulous plan of action are the mainstay
in such cases. Blood culture, as showcased in this case, is an
integral part of the diagnostic spectrum; especially in cases
of Pyrexia of Unknown Origin (PUO) and remains a gold
standard.

We are thankful to the Christian Medical College, Vellore,
for helping us in identifying the serotype of S. pneumoniae.

S.

pneumoniae

(12)

(13)

Conclusion :

Acknowledgement :

References :

1. Landrum LM, Hawkins A, Goodman JR. Pneumococcal
Meningitis during Pregnancy:A Case Report and Review of
Literature. Infect Dis Obstet Gynecol. 2007; 2007: 63624.
Published online 2007 April 2. doi: 10.1155/2007/63624

2. Available at : (12
December 2013, date last accessed)

3. Availableat:
(12 December 2013, date last

accessed)

4. Availableat:
(12

December 2013, date last accessed)

http://www.cdc.gov / features / pneumonia /

http://www.unicef.org / publications / files /
EN_Pneumonia_reprint.pdf

http://www.who.int / immunization / sage /
meetings / 2013 / april / 1_Hib_summary_of_evidence.pdf

Bloch A et al: Invasive Pneumococcal Disease



:: 48 ::

Case Report

5. Available at :
(12 December 2013, date last accessed)

6. Kaplan SL, Mason EO Jr, Wald ER, et al. Decrease of invasive
pneumococcal infections in children among 8 children's hospitals
in the United States after the introduction of the 7-valent
p n e u m o c o c c a l c o n j u g a t e v a c c i n e . P e d i a t r i c s .
2004;113:443–449.

7. Steenhoff AP, Shah SS, Ratner AJ, Patil SM, McGowan
KL.Emergence of vaccine-related pneumococcal serotypes as
cause of bacteremia. Clin Infect Dis. 2006;42:907–914.

8. American Academy of Pediatrics, Provisional Committee on
Quality Improvement, Subcommittee on Febrile Seizures.Practice
parameter: the neurodiagnostic evaluation of the child with a first
simple febrile seizure. Pediatrics. 1996;97:769–772;discussion
773–765.

9. Bohr V, Rasmussen N, Hansen B, et al. 875 cases of bacterial
meningitis: diagnostic procedures and the impact of preadmission
antibiotic therapy. Part III of a three-part series. J Infect.
1983;7:193–202.

10. Availableat:http://www.gsk.com.au / resources.ashx /
vaccineproductschilddataproinfo / 441 / FileName /
4 C E F D E 0 C E 3 2 C 7 C E 6 C 5 1 E 8 B B B D E E 4 B 8 8 C /
Synflorix_PI_AU_006_Approved.pdf.

(12 December 2013, date last accessed)

http://www.cdc.gov / vaccines / pubs / pinkbook /
downloads / pneumo.pdf

http://www.fda.gov /
NewsEvents/Newsroom/PressAnnouncements/ucm201758.ht
m

GCSMC J Med Sci Vol (II) No (II) July-December 2013

11. Availableat: Centers for Disease Control and Prevention (CDC)
(March 2010).

.
MMWR Morb. Mortal. Wkly. Rep. 59 (9): 258–61.

. (12 December 2013, date last accessed)

12. Vashishtha VM, Consensus Recommendations on Immunization
and IAP Immunization Timetable 2012,,INDIAN ACADEMY OF
PEDIATRICS COMMITTEE ON IMMUNIZATION (IAPCOI),
INDIAN PEDIATRICS,, VOLUME 49__JULY 16, 2012,,549-
564.

13. Johnson HL, Bassani DG, Perin J, Levine OS, Cherian T,O'Brien
KL. Burden of childhood mortality caused by Streptococcus
pneumoniae in India. The 8th International Symposium on
Pneumococci and Pneumococcal Diseases (ISPPD). Iguaçu Falls,
Brazil, 11-15 March 2012, Abstract # A-428-0023-00743.

"Licensure of a 13-valent pneumococcal conjugate
vaccine (PCV13) and recommendations for use among children —
Advisory Committee on Immunization Practices (ACIP), 2010"

PMID
20224542


