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Streptococcus pyogenes Meningitis in Children: Report of Two Cases and Literature Review

Mariana V. Arnoni, Eitan N. Berezin, Marco A.P. S&fadi, Flavia J. Almeida and Claudia R.C. Lopes
Pediatric Infectious Diseases Service, Santa Casa de Sdo Paulo Hospital; Sdo Paulo, SP, Brazl

Streptococcus pyogenes meningitis (SPM) occurs sporadically, even with the increase of invasive streptococcal
disease observed in the past years. Wereported two cases of SPM in infantsto alert pediatricians for the possibility
of this agent as a cause of meningitis in previously healthy children.
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Sreptococcus pyogenes is an agent rarely associated to
meningitis and corresponds to 0.2-1% of the cases [1,2],
usually asacontiguousinfection site, such as otitis, sinusitis
and mastoiditis[1].

Since 1980s, therewasagreat increasein theincidence of
invasive streptococcal disease [3], which many times is
fulminating, with mortality higher than 30% and a so affecting
healthy individuals[4]. Despiteof this, theratesof SPM remain
low in adult and pediatric population [5]. Through areview of
the literature within the last 10 years, we found 13 cases
descriptionsof SPM in pediatric patients which are described
inTablel.

We reported 2 cases of previously healthy children that
developed SPM. One of them presented aclinically favorable
evolution and the other died. The purpose of this study isto
emphasize that this agent is also a cause of meningitis in
healthy children.

CaseReports
Ceasel

A previously healthy 5-year-old child that presented to
our servicewith fever, vomiting, ear ache and headache started
oneday before. During initial examination, the patient appeared
to beinatoxic condition, with hyperemiaof theright tympanic
membrane, and her neck was stiff. The patient was submitted
to alumbar puncture and the cerebrospinal fluid (CSF) was
indicative of bacterial meningitisand therapy with ceftriaxone
and dexamethasone wasimmediately instituted.

Laboratory investigation revealed awhite blood cell count
of 30,200 leukocytes/uL with 96% neutrophils, ESR 90 mM,
CSF with 1,050 cells/fmm? (46% neutrophils), protein of 150
mg/dL , glucose of 22 mg/dL, negative Gram stain and negative
latex test. Blood culture was negative and CSF culture
identified SP and the strain was sensitive to penicillin.
Computed tomography demonstrated signs of right
mastoiditis.
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The antibiotic regimen was changed to penicillin. After
two days, the patient developed right peripheral facial palsy,
but showed improvement of general condition. A meringotomy
was performed on the right with placement of a Sheppard’'s
ventilation tube.

The patient was kept on antimicrobial therapy for 10 days
and showed a very favorable clinical evolution, despite
maintaining peripheral facial palsy on hospital discharge.
During ambulatory follow-up, CT and audiometry werenormal
and there was total regression of the facial palsy.

Case?2

A previously healthy 3-month-old child that arrived at our
service with a one day history of fever and irritability. On
initial examination the patient wasin a poor condition, with
grey skin, poor muscle tone and bulging of the fontanelle.
The patient was diagnosed with varicella approximately 20
daysearlier and had favorable clinical evolution.

The patient was submitted to alumbar puncture and the
CSF indicated signs of bacterial meningitiswith 1,369 cells/
mm? (90% neutrophils), protein of 150 mg/dL, glucose of 10
mg/dL and negative Gram stain. Treatment wasinitiated with
ceftriaxone and dexamethasone, in addition to clinical support
measures. Approximately one hour after admission, the patient
evolved with septic shock and cardiorespiratory arrest and
did not respond to reanimation procedures. SP sensitive to
penicillin wasisolated from CSF.

Discussion

The occurrence of sporadic cases of SPM has been
documented in the literature and has not suffered increasein
its incidence in the last decades, differently from what has
been described about invasive streptococcal disease [5].

The pathogenesis of SPM hasnot been entirely explained.
Generally, it is not present as a complication of the invasive
disease and thereisfrequently an association with contiguous
infectious foci of the upper respiratory tract. Furthermore,
some risk factors have been described: neurosurgery, skull
fractures, CSF leaks, infection or colonization of the upper
respiratory tract and skin lesions (impetigo, varicella and
erysipelas) [1,5]. However, SPM also occurs in healthy
individuals that do not have predisposing conditions and do
not present clear evidences of acontiguousfocus[3]. Intable
1, we observed that 66% of the reported cases presented a
predisposing risk factor.
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Table 1. Casesof SPM from 1996 to 2006

Case Age Riskfactor Treatment Evolution Culture Year  Country Ref
(n)
1 3m Infected BCGscar CTX Goaod Blood/CSF/ 2000 Engl 6
BCGscar
2 2m Infectedhaemangioma CTX/Vanco/Aci Encephalomaacia Cs- 2003 Can 7
3 2a No Amp/CRO/Clo  Good Cs- 2004 Ind 8
4 10a Submandibular Abscess Peni/CRO Good Cs- 2004 Ind 8
5 25a No CRO/Vanco Death CSF/Blood 1998 USA 4
6 4a Cochlearimplantation CRO Neurological delay Cs- 2002 Can 9
7 1la Otitis CTX Pardyssof 3rdcranid pair Blood 2001 Ga 1n
8 18d No Peni/CRO Neurologicd dday thromboss  CSF- 1998 Br 10
9 6a Otitis Peni Good Cs- 2000 Ga 3
10 15a Occipital skull CRO Good CSF/Blood 1999 Swits 5
1 1Im No Broad ATB Death CSF/Blood 1998 USA 11
12 2m No CTX/Amp Good Cs- 1998 Isr 12
13 3m Vaicdla CTX/Peni Good Cs- 2003 Ga 13
14 5a Otitis Peni/CRO Good Cs- 2002 Br
15 3m Vaicdla CRO Death Cs 2002 Br

N = number. CTX=cefotaxime; Vanco=vancomycin; Aci=acyclovir, Amp=ampicillin; CRO=ceftriaxone, Clo=cloramphenicol, Peni=penicillin;
Broad ATB=broad spectrum antibiotic. Engl=England; Can=Canada; Ind=India; Ger=Germany; Swits=Switzerland; Br=Brazil; Isr=Israel.

Despite the fact that upper respiratory tract colonization
or infection by SPisvery common during infancy, the rates of
meningitis correspond to less than 1% of the bacterial
meningitis. This suggests that direct meningeal invasion is
not the likely cause of the infection and that there may be
involvement of a genetic predisposition. SP also seems to
have little affinity for the central nervous system [2,4].

SPM may affect any age group. In our research, we
observed cases from neonatesto 15-year-old adolescents. The
occurrence of outbreaks has been described in neonatal units
and onphalitisisthe most common primary infection site[10].

Inolder children and adults, contiguousinfectionfoci are
most frequently associated with the disease, especially acute
otitis media, although in many cases a primary contiguous
focusisnot identified [3]. In the first case that we presented,
the patient had acute otitis mediaas arisk factor. Thisdatais
in agreement with other literature cases, showing upper
respiratory tract infections (otitis, pharyngitis, sinusitis, rhinitis
and tonsillitis) asimportant risk factors.

In the second case, the patient had a recent history of
varicella, which was also described as arisk factor.

Infectious complications of varicellaare described in 39%
of the cases and SP is the main agent involved. However,
post-varicella SPM has rarely been reported and it seems to
berelated to skin lesions[13].

Theclinical presentation of SPM isnot different fromthe
other bacterial meningitis and neither are the findings from
the CSF analysis.

The antibiotic of choice for the treatment of SPM is
penicillin and there have been no reports of resistance of this
agent to thisdrug. Ceftriaxone correspondsto the alternative
for cases in which the patient is allergic to penicillin. The

association of penicillinwith clindamycin isthe recommended
treatment for Streptococcal Toxic-Shock Syndrome and
necrotizing soft tissue infections because clindamycin does
not suffer the effects of the great inoculums and has better
action upon the streptococcic exotoxins[4].

Our cases were initialy treated with ceftriaxone, which
constitutesthe recommended empirical treatment of meningitis
cases in our environment. After the etiologic diagnosis was
made, inthefirst case, thetreatment was changed to penicillin
and thetotal treatment duration was 10 days. In reviewing the
literature, we al so observed that theinitial empirical treatment
constitutes the use of 3" generation cephalosporins. In some
cases, even after the etiological diagnosis, the antibiotic
treatment was not changed to penicillin, despite SP having a
preserved sensitivity to penicillin.

In SPM during infancy, the evolution to neurological
complications and sequel ae are described in 60% of the cases,
withamortdity rateof upto 12%][1,3]. Chow & Muder reported
aglobal lethality of 5% and sequelae in 46% of the casesina
review conducted between 1981 and 1991 [14].

The second case we presented had a fulminating evolution,
with death occurring within the first hours after hospital
admittance, even with symptom onset occurring only one day
beforehospita care. Thisdemonstrateshow severethisinfection
can be. In the literature, 3 cases of death were found, lethality
was 20% and evolution to sequelae in 26.7% of the cases.

Conclusion

We conclude that, despite its sporadic occurrence, SP
should be considered as a cause of meningitisin previously
healthy infants, because of its frequent association with
complications, sequelae and death.
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