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ASEPTIC MENINGITIS IN PEDIATRICS: EPIDEMIOLOGIC
EVALUATION AND CEREBROSPINAL FLUID CHANGES

Abstract

Objective

This study aimed at investigating seasonal variation, clinical symptoms, and
cerebrospinal fluid (CSF) changes in patients with aseptic meningitis admitted
in Mofid hospital between 1995 and 1996.

Materials & Methods
A total of 63 children with aseptic meningitis were enrolled in the study. Their
age, gender, season of the disease, etiology, clinical symptoms, CSF changes,

and treatment were evaluated and documented. Data were analyzed using
SPSS 11.5.

Results

The male to female ratio of the patients was 2.5 to 1, mean age being 6.5 years.
The disease occurrence was most common in spring and summer, and the
most common symptoms observed were fever (92.6%), followed by nausea
and vomiting (88.88% and 68.25%), neck stiffness, neck stiffness (54%), seizure
(19%), kernig sign (14.28%), Brudzinski’s sign (11.11%), and 1.58% of the patients
had history of head injury. Mean white blood cell count for CSF was 165/mm?
(range, 6 to 850/mm?), the common cells being mononuclear cells; mean red
blood cell count was 538 (range, 0 to 8100/mm°); protein and glucose levels
were within the normal ranges. Blood and CSF culture and CSF smear were
negative. Prognosis was excellent and mean duration of recovery was 5 days
(range, 2 to 18 days).

Conclusion

Although the clinical symptoms of aseptic meningitis are similar to those of
bacterial meningitis, its prognosis is excellent. The CSF features can be used to
diagnose the disease.
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Introduction

Aseptic meningitis has been defined as I- Meningitis with normal CSF glucose,
normal to elevated protein, and elevated cell count with a lymphocytic predominance;
II- Nonbacterial meningitis and I1I- Meningitis with a negative bacterial culture (1).
The illness is usually mild and runs its course without treatment; however, some
cases can be severe and life-threatening (2). Whereas it may occur in individuals of
all ages, it is more common in children, especially during the summer (3).

The disease is most commonly caused by viruses, the most common being
the enteroviruses, such as coxsackie viruses and echoviruses, accounting for
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approximately half of the cases of aseptic meningitis.
Other enteroviruses and the mumps virus are additional
causes. Herpesviruses, both type 1 and type 2, can
cause meningitis in children and especially infants.
Lymphocytic choriomeningitis virus (LCMV) is an
extremely rare cause of meningitis, occurring after
contact with dust or food contaminated by excretions of
the rodents (4).

Most acute viral meningitides produce symptoms
with variations depending on the particular virus (5).
Headache, fever, stiff neck, photophobia, drowsiness,
myalgia, malaise, chills, sore throat, abdominal pain,
nausea, and vomiting usually characterize acute viral
meningitis. Focal signs, seizures, and profound lethargy
are rarely a part of this syndrome (6). For diagnosis,
cerebrospinal fluid (CSF) analysis is the best method;
however, other items such as polyclonal or monoclonal
antibodies, polymerase chain reaction (PCR), interleukin
8 and its density in the CSF can be used (7). Mononuclear
pleocytosis is the most common change in the CSF of
these patients. No growth in the culture and mild or no
changes in the glucose and protein levels of the CSF
are other features of the CSF in patients with aseptic
meningitis (8). The aim of our study was to evaluate
the epidemiologic characteristics of aseptic meningitis
(including clinical symptoms and CSF changes) that
helped determine the diagnosis in patients with this
condition, admitted to the Mofid hospital, between 1995
and 1996.

Materials & Methods

In this retrospective study, 63 children with aseptic
meningitis referred to Mofid hospital from 1995 to
1996 were evaluated. Enrolled were children with
clinical presentation of headache, fever, stiff neck,
photophobia, drowsiness, myalgia, malaise, chills,
sore throat, abdominal pain, nausea, and vomiting, and
CSF analysis of mononuclear pleocytosis, no change
in glucose and protein levels, and no growth in culture,
as well as spontaneous recovery without any need for
antibiotic therapy were included. Children older than 14
years of age were excluded. The quantitative variables
were summarized as median with minimum-maximum
respectively and the qualitative data was summarized as
percentage and findings were analyzed using SPSS 11.5.
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Results

Of 63 patients, 45 (71.42%) were male and 18 (28.57%)
were female, male to female ratio, 2.5 to 1. Mean age of
patients was 6.5 years, range 35 days to 13 years. Mean
duration of hospitalization was 5 days (range, 2 to 18
days). The most common signs and symptoms of the
patients are listed in Table 1. Based on LP results, mean
levels of WBC, RBC, glucose, and protein were 165
(range, 6 to 850/mm?), 538(range, 0 to 8100/mm?), 65
(range, 32 to 128mg/dl), and 42(range, 5 to 133mg/dl),
respectively.

Seasonal variation of the disease is shown in Table 2.
Of the patients, 8 (12.69%), 8(12.69%), 6(9.25%), and
11(17.5%) had concurrent mumps, otitis, sinusitis, and
pharyngitis, respectively.

Table 1: The most common signs and symptoms of
patients with aseptic meningitis

Signs and symptoms Number of patients
Fever 58(92.06%)
Nausea and vomiting 56(89%)
Loss of appetite 14(23%)
Abdominal pain 9(14.28%)
Diarrhea 9(14.28%)
Constipation 9(14.28%)
Headache 43(68.25%)
Drowsiness 7(11.11%)
Tiredness 15(19.04%)
Restlessness 4(6.34%)
Seizure 12(19%)
Rash 2(3.17%)
Hyper-reflexia 2(3.17%)
Neck stiffness 34(53.96%)
Kernig’s sign 9(14.28%)
Brudzinski’s sign 7(11.11%)
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Table 2: Seasonal Variation of Aseptic Meningitis

Season Number of patients
Spring 22 (34.92%)
Summer 23(36.5%)
Autumn 13(20.63%
Winter 5(7.93%)
Discussion

Aseptic meningitis syndrome (nonpurulent meningitis)
can be separated from the general category of
CNS infections by the absence of severe cerebral
manifestations, such as a severe disturbance of
consciousness and it usually has a benign outcome.
Most people exposed to the viruses causing this disease
experience either no symptoms or mild symptoms.
Full recovery generally takes 5 to 14 days after onset
of symptoms. However, fatigue and lightheadedness
may persist longer in some people (9). The condition
was originally defined by Wallgren as an acute illness
with meningeal signs and symptoms, a small or large
number of cells in the cerebrospinal fluid, and absence
of bacteria on direct smear or culture of CSF with no
general or local parameningeal infection, and a relatively
short benign course (10). The annual incidence rate was
estimated to be 17/100000 children, aged under 14
years (11). The most common seasons of the disease
are summer and spring in our study, while other studies
report it occurring mostly in the summer and autumn
(11).Most cases of the mumps were seen in spring and
winter which is in accordance with the references (12).
Common clinical manifestations of aseptic meningitis
in our study included fever, nausea, headache, loss of
appetite, seizure, malaise, abdominal pain, drowsiness,
diarrhea, constipation, irritability, rash, and hyper-
reflexia, respectively; clinical symptoms reported
elsewhere are headache, fever, stiff neck, photophobia,
drowsiness, myalgias, malaise, chills, sore throat,
abdominal pain, nausea, and vomiting (13).

Eighteen patients (28.57%) were female and 45
(71.42%) were male, similar to results of previous
studies reporting that aseptic meningitis tends to
occur 3 times more frequently in males as compared
to females. In meningitis, caused by the mumps virus,
both sexes are equally affected (14). In eight patients,
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who experienced the disease after mumps, diagnosis
was made by clinical manifestations such as parotiditis,
contact with a patient, or after vaccination. This number
is much higher than that documented elsewhere (15).
Cerebrospinal Fluid (CSF) cell count in aseptic type of
meningitis usually varies between 10-500 leukocytes
/ml. Patients, whose CSF cell count exceeds 1000
leukocytes/ml, especially with polymorphonuclear
(PMN) cell predominance, are typically considered to
have purulent meningitis (16) .

In some types, viral meningitis like mumps virus, the
CSF cell counts sometimes exceed 1000 leukocytes
/ml, but are typically mostly lymphocytes or if PMN
cells are predominant in the early hours they change
to lymphocyte predominance after 8-12 hours. In our
study the mean CSF cell count was 165 / ml, its upper
limit being 850 / ml, with lymphocyte predominance.
The decreased CSF glucose level or hypoglycorrhachia
appears to be related to decreased glucose transport
across the blood-CSF barrier and conversion of the
brain metabolism from oxidative to the less efficient
glycogenolysis (17). Thus, a lowered glucose suggests
more severe brain involvement. It is useful to define
CSF glucose as definitely lowered if it is less than
40% of the blood glucose, or as less than 40 mg/ml if
the blood glucose is not known. Thus, in nonpurulent
meningitis, a low CSF glucose is correlated with more
chronic or more serious etiologic agents, such as
Mycobacterium tuberculosis. Therefore, nonpurulent
meningitis is divided into two subgroups, those with
and those without decreased CSF glucose. In our
cases, mean CSF glucose level was 65 mg/ml and its
lower limit was 32 mg/ml. A possible explanation for
the low limit of glucose in some cases in our study
were children unvaccinated (against mumps virus,
at that time a routine vaccine), delayed laboratory
checking of glucose level (false positive), and possible
hypoglycemic patients.

On the other hand, when a patient with purulent
meningitis receives an antibiotic, it may prevent
recovery of the infecting organism on culture, therefore
at this stage the most reliable indication for bacterial
meningitis may be a significantly decreased CSF
glucose (18). In our country because of the high usage
of antibiotics, it is probably the most frequent cause of
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hypoglycorrhachia in our children.

Our most important limitation included lack of
laboratory facilities for detection of viral etiologies
like culture or PCR method and diagnosis being
made based on clinical and epidemiologic evidence.
But based on the definition of the Center for Disease
Control and Prevention (CDC), definite cases of aseptic
meningitis with viral etiology are those patients who
recover without antibiotics in their disease process
(19), therefore our cases were considered as aseptic
meningitis.

In conclusion, the clinical symptoms of aseptic
meningitis are the same as those of bacterial
meningitis, but it’s prognosis is better if CSF analysis
does not show hypoglycorrhachia. The features of
CSF, especially cell count and glucose can be used for
primary diagnosis.

References

1. Im SH, Han MH, Kwon BJ, Jung C, Kim JE, Han
DH. Aseptic meningitis after embolization of cerebral
aneurysms using hydrogel-coated coils: report of three
cases. AJNR Am J Neuroradiol 2007 Mar;28(3):511-2.

2. Jarius S, Eichhorn P, Albert MH, Wagenpfeil S, Wick M,
Belohradsky BH, et al. Intravenous immunoglobulins
contain naturally occurring antibodies that mimic
antineutrophil cytoplasmic antibodies and activate
neutrophils in a TNFalpha-dependent and Fc-receptor-
independent way Blood 2007 May 15;109(10):4376-82.
Epub 2007 Jan 30.

3. Ross D, Rosegay H, Pons V. Differentiation of aseptic
and bacterial meningitis in postoperative neurosurgical
patients. J Neurosurg 1988 Nov;69(5):669-74.

4. Bishara J, Hadari N, Shalita-Chesner M, Samra Z, Ofir
O, Paul M, et al. Soluble triggering receptor expressed on
myeloid cells-1 for distinguishing bacterial from aseptic
meningitis in adults. Eur J Clin Microbiol Infect Dis 2007
Sep;26(9):647-50.

5. Zarrouk V, Vassor I, Bert F, Bouccara D, Kalamarides
M, Bendersky N, et al. Evaluation of the management of
postoperative aseptic meningitis. Clin Infect Dis 2007 Jun
15;44(12):1555-9. Epub 2007 May 2.

6. Abram SE, O‘Connor TC. Complications associated
with epidural steroid injections. Reg Anesth. 1996 Mar-
Apr;21(2):149-62. Review.

24

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Ostergaard C, Benfield TL, Sellebjerg F, Kronborg G,
Lohse N, Lundgren JD. Interleukin-8 in cerebrospinal
fluid from patients with septic and aseptic meningitis. Eur
J Clin Microbiol Infect Dis 1996 Feb;15(2):166-9.
Yokoyama T, Oda M, Ogura S, Horiuchi T, Seino Y.
Relationship of interleukin-8 and colony-stimulating
factors to neutrophil migration in aseptic meningitis. Acta
Paediatr 1996 Mar;85(3):303-7.

Norris CM, Danis PG, Gardner TD. Aseptic meningitis in
the newborn and young infant. Am Fam Physician. 1999
May 15;59(10):2761-70. Review. Erratum in: Am Fam
Physician 1999 Nov 1;60(7):1933, 1936.

Adair CV, Gauld RL, Smadel JE. Aseptic meningitis, a
disease of diverse etiology: clinical and etiologic studies
on 854 cases. Ann Intern Med 1953;39:675-704.

Michos AG , Syriopoulou VP. Aseptic meningitis in
children . PLOS 2007;2 (8 ) : 77 — 79.

Tang RB, Chen SJ, Wu KG, Lee BH, Hwang B. The
clinical evaluation of an outbreak of aseptic meningitis
in children. Zhonghua Yi Xue Za Zhi (Taipei) 1996
Feb;57(2):134-8.

Connolly KJ, Hammer SM. The acute aseptic meningitis
syndrome. Infect Dis Clin North Am 1990 Dec;4(4):599-
622. Review.

Corey L, Adams HG, Brown ZA, Holmes KK. Genital
herpes simplex virus infections: clinical manifestations,
course, and complications. Ann Intern Med 1983
Jun;98(6):958-72. Review.

Casas I, Klapper PE, Cleator GM, Echevarria JE, Tenorio
A, Echevarria JM. Two different PCR assays to detect
enteroviral RNA in CSF samples from patients with acute
aseptic meningitis. ] Med Virol 1995 Dec;47(4):378-85.
Scheid, W. M.: Pathophysiological correlates in bacterial
meningitis. J Infect 1981; 3(Suppl. 1):5-18.

Singer JI, Maur PR, Riley JP, et al.Management of
central nervous system infections during an epidemic of
enteroviral aseptic meningitis. J Pediatr 1980;96:559-63.
Silver TS, Todd JK. Hypoglycorrhachia in pediatric
patients.Pediatrics 1976;58:67-71.

Randall G. Fisher, Thomas G. Boyce, Nonpurulent
meningitis, In: Mofeets Pediatric Infectious Diseases.
4%ed, Lippincott Willams & Wilkins;2005.P.264-66.

Iran J Child Neurology June 2009




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




