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Abstract
Methicillin resistant Staphylococcus aureus (MRSA) meningitis is rarely known to occur in children. We report an 11-year-old girl
with fever, headache and vomiting, right hemiparesis with left-sided upper motor neuron facial nerve palsy and bladder
incontinence. On investigation, shewas found to haveMRSAmeningitiswith an acute left thalamo-corpuscular infarct. Shewas
treated with vancomycin, linezolid and rifampicin. She recovered successfully with residual right-sided lower limb
monoparesis. MRSA meningitis is rare but can occur in children.

INTRODUCTION
Community-acquired (CA) methicillin resistant Staphylococcus
aureus (MRSA) has emerged as a pathogen of major importance
in pediatric patients. Though hospital-acquired (HA) MRSA is
commonly seen in hospitalized individuals with underlying pre-
disposing medical conditions, CA-MRSA may occur without any
predisposing factor and usually presents with skin and soft tis-
sue infection [1]. Common organisms causing meningitis in neo-
nates and children are Group B Streptococcus, Escherichia coli,
Listeria monocytogenes, Haemophilus influenzae, Streptococcus pneu-
moniae and Neisseria meningitis [2]. In one study, incidence of S.
aureus meningitis was 6% of which MRSA meningitis was 18%
[3]. MRSA meningitis is seen equally in post-operative patients
and hematogenous meningitis [4]. We present an 11-year-old
girlwith CA-MRSAwithmeningitiswhohad a favorable outcome.

CASE REPORT
An 11-year-old girl presentedwith fever for 10 days, headache for
4 days and vomiting for 2 days, altered sensorium and left eye
swelling since the morning of presentation to us. On examin-
ation, weight was 23 kg and height was 143 cm. She had neck
stiffness with right-sided hemiparesis with left-sided upper
motor neuron facial nerve palsy and bladder incontinence.

Deep tendon reflexes were brisk bilaterally. She was drowsy but
arousable. Other systemswere normal. Left eye cellulitis was pre-
sent. She had received intramuscular ceftriaxone in left buttock
for the above complaints from another hospital. There was no
history of boils or pus-filled vesicles previously.

Investigations showed hemoglobin 9.3g%, white blood cells
count 13 600 cells/cumm (92% polymorphs, 8% lymphocytes),
platelets 3 59 000/cumm, erythrocyte sedimentation rate 93 mm
at the end of 1 h, C-reactive protein 61 mg/l and blood culture
showed no growth. Serial cerebrospinal fluid (CSF) examinations
were done and are depicted in Table I. CSF culture grewMRSA on
Day 11 of hospitalization sensitive to vancomycin, linezolid and
rifampicin. CSF latex agglutination for S. pneumoniae and H. influ-
enzaewas negative. CSF TB-MGIT and Gene X pert were negative.
MRI Brainwith contrast (Fig. 1) revealed an acute infarct in the left
thalamo-capsular region with a discrete focus of acute infarct in
the left subcortical frontal white matter, appearing hypointense
on ADC maps and hyperintense on FLAIR images. Mild diffuse
abnormal leptomeningeal enhancement was also noted suggest-
ive of meningitis.

She was initially treated with IV ceftriaxone and IV vancomy-
cin formeningitis but had no response. After CSF grewMRSA, her
antibiotics were changed to IV vancomycin (60 mg/kg/day q6
hourly), IV linezolid (10 mg/kg/dose thrice daily) and rifampicin
(10 mg/kg/dose twice daily) for 28 days. Echocardiography did
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not show infective endocarditis. Decolonization measures with
chlorhexidine bath and nasal mupirocin were done daily. Nasal
swab of patient and her parents showed no growth.

The child improved. Right-sided lower limb paresis persisted.
Facial nerve palsy resolved, and bladder continence improved.
Child is now on regular follow-up.

DISCUSSION
Central nervous system (CNS) infections caused by MRSA occur
as a complication of a neurosurgical procedure, in association
with a contiguous focus of infection, or hematogenously as a
complication of bacteremia or infective endocarditis. Treatment
is difficult because of the critical location of these infections and
the blood brain barrier, which limits the penetration of systemic-
ally administered antibiotics to the site of infection. Thus, surgi-
cal drainage of focal abscesses and removal of any foreign body,
such as an infected ventriculo-peritoneal shunt, should be per-
formed whenever possible [5].

Children identified to have Panton-Valentine leukocidin (PVL)
CA-MRSA infections have higher levels of inflammation markers
(C-reactive protein and sedimentation rate), and it has been
linked to severe necrotizing pneumonia, furunculosis and severe
osteomyelitis. Acquisition of Type I arginine catabolic mobile
element (ACME) may allow CA-MRSA to colonize the skin on a
permanent basis, thereby enhancing the likelihood of a skin in-
fection occurring upon any disruption of the skin barrier. Phe-
nol-soluble modulin (PSM) peptides are expressed at a higher

level in CA-MRSA when compared with HA-MRSA, which
prompts suggestion that differences in global virulence regula-
tion could be an important factor in CA-MRSA virulence [6].

Two distinct pathogenic mechanisms for MRSA meningitis
include post-operative and spontaneous [7]. Other predisposing
factors for CA-MRSA include preseptal cellulitis, otitis media
and clivial osteomyelitis [8, 9]. In our patient, left eye cellulitis
was a predisposing factor for spontaneous MRSA meningitis.

Other complications of CA-MRSA include zygomatic osteo-
myelitis, cavernous sinus thrombosis and Bell’s palsy [8, 10]. In
our patient, an acute infarct in the left thalamo-capsular region
was seen as a complication with residual right lower limbmono-
paresis seen as a focal neurological deficit.

Vancomycin and rifampicin are the antibiotics of choice for
MRSA meningitis with complications as per Infectious Disease
Society of America guidelines and are given for 4–6weeks. Vanco-
mycin has been the drug of choice, but outcomes have been very
poor when it has been used as monotherapy. Experts recom-
mend rifampicin in combination with vancomycin for meningi-
tis and other CNS infections. High dose continuous infusion of
vancomycin may be considered in patients not responding to
standard dosing methods. CSF penetration was increased, and
concentrations were almost doubled, compared with standard
dosing, when vancomycin was administered as a 15 mg/kg load-
ing dose, followed by continuous infusion of 50–60 mg/kg/day for
patients with normal renal function [5]. Similarly in our patient,
there was initially no response to vancomycin, and after culture
grewMRSA, linezolid and rifampicinwere added followingwhich
patient responded.

CA-MRSAmeningitis is rare in children and can occurwithout
predisposing factors. A strong clinical suspicion and timely inter-
vention are required to ensure good outcome.
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Figure 1: MRI Brain with contrast (axial view) showing acute left thalamo-

corpuscular infarct.

Table 1. Cerebrospinal fluid examination

Day 1 Day 6 Day 11

Appearance Colorless, clear Colorless, hazy Colorless, slightly hazy
Total cell count/cumm 2110 1180 3200
Polymorphs (%) 90 30 50
Lymphocytes (%) 10 70 50
Proteins (mgm%) 550 65 60
Sugar (mgm%) 24 44 32
Serum glucose (mgm%) 86 94 -
Gram stain Pus cells, occasional red blood cells, occasional

Gram negative cocci
Pus cells, no organism seen Pus cells, no organism seen

India ink Cryptococcus not seen
Zeil–Neilson stain Acid fast bacilli (AFB) not seen AFB not seen AFB not seen

MRSA meningitis | 365



REFERENCES
1. Kline MW, Mason EO Jr. Methicillin resistant Staphylococcus

aureus: pediatric perspective. Pediatr Clin North Am 1988;35:
613–624.

2. Kim KS. Bacterial meningitis beyond the neonatal period. In:
Cherry JD, Demmler-Harrison GJ, Kaplan SL, Hotez P,
SteinbachWJ, eds. Feigin and Cherrys Textbook of Pediatric Infectious
Diseases, 7th edn. Philadelphia, PA: Saunders, 2014,425–461.

3. Schlesing LS, Ross SC, Schaberg DR. Staphylococcus aureus
meningitis: a broad-based epidemiologic study. Medicine
(Baltimore) 1987;66:148–156.

4. Aguilar J, Urday-Cornejo V, Donabedian S, Perri M, Tibbetss R,
ZervosM. Staphylococcal aureusmeningitis: case series and lit-
erature review. Medicine (Baltimore) 2010;89:117–125.

5. Lui C, Bayer A, Cosgrove SE, Daum RS, Fridkin SK, Gorwitz RJ,
et al. Clinical practice guidelines by the Infectious Diseases
Society of America for the treatment of methicillin-resistant
Staphylococcus aureus infections in adults and children. Clin
Infect Dis 2011;52:e18–e55.

6. Lui GY. Molecular pathogenesis of Staphylococcus aureus
infection. Pediatr Res 2009;65(5 Pt 2):71R–77R.

7. Kumari VH, Babu AR, Srinivas D, Siddaiah N, Somanna S.
Methicillin-resistant Staphylococcus aureus central nervous
system infections—analysis and outcome. Br J Neurosurg.
2015;29:413–418.

8. Menif K, Bouziri A, Borgi A, Khaldi A, Ben Hassine L, Ben
Jaballah B. Community acquiredmethicillin-resistant Staphylo-
coccus aureus preseptal cellulitis complicated by zygomatic
osteomylitis, cavernous sinus thrombosis and meningitis in a
healthy child. Fetal Pediatr Pathol 2011;30:252–256.

9. LaurensMB, Becker RM, Johnson JK,Wolf JS, Kotloff KL. MRSA
with progression from otitis media and sphenoid sinusitis
to clivial osteomyelitis, pachymeningitis and abducens
nerve palsy in an immunocompetent 10 year old patient.
Int J Otorhinolaryngol 2008;72:945–951.

10. Avasthi S, Bhatt PO, Taneja S, Vohra S. Methicillin resistant
Staphylococcus aureus meningitis with Bell’s palsy. Pediatric
Oncall 2012;9:47.

366 | N.M.D. Pereira et al.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


