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Abstract

Introduction: Transient hyperprolactinaemia has been
reported to follow unprovoked seizures, a finding proposed to
be useful in the differential diagnosis of epilepsy. On this basis
we conducted a study with an objective to compare the postictal
serum prolactin level in children with febrile seizures (FS) and
epileptic seizures (ES) to evaluate, whether serum prolactin
(PL) could be used a predictor in the diagnosis of ES. Material
and Methods: This was a prospective comparative study was
conducted on 52 children (26 in febrile seizures group and 26
in epileptic seizure group) in the age group of six months to
five years. Children with CNS infection, developmental delay,
structural CNS defects or neurological abnormality, metabolic
disorders and those on drugs, known to have altered serum
prolactin level were excluded. Blood for estimation of serum
prolactin was collected within 180 minutes of occurrence of
seizure. Level of serum prolactin was quantitatively assayed
by chemiluminescence method and the levels were considered
high, if values were greater than 23 ng/ml, which is the upper
limit of normal for all age groups and both sex. Results: The
mean serum prolactin level in epileptic seizures group was 25
ng/ml and that of febrile seizures group was 10.72 ng/ml. High
level of serum prolactin was noted in 17 children (77.2%) with
GTCS and 3 children (75%) with CPS. None of the children
with febrile seizures had significant raise in the level of serum
prolactin. Conclusion: There is a significant rise in serum
prolactin level in children with epileptic seizures compared to
febrile seizures, if measured within 3 hours of occurrence of
seizures. Thus, the post-ictal serum prolactin level can be used
as an additional investigation to diagnose or predict epileptic
seizures in children.
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|t has been shown that during generalized tonic, clonic seizure and
most complex partial seizures, which originate in the temporal lobe,
the spread of electrical activity from the ventromedial hypothalamus
and medial temporal structures leads to release of a specific prolactin
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regulator into the hypophyseal portal system and
consequently an increase in prolactin'. There is also
evidence that patients with unprovoked seizures may
have high baseline PL levels, which could be of value
in predicting epilepsy after a first convulsive attack?2.
The incidence of FC in children below the age of five
years is about 2-4 %*. Mittal, in his study, has reported
the incidence of FS as high as 10.3%°. Uncertainty of
diagnosis arises, when seizure has occurred in isolation
or the description is unreliable. Jeavons and co-workers
showed that 20% of children treated as having epilepsy
did not actually have the disease®. So there is a need to
assess the value of serum PL level in differentiating FS
from ES. We aimed to analyze the association between
serum PL levels in ES versus FS.

Materials and Methods

A prospective comparative study was conducted on
52 children in the age group of six months to five years.
Children admitted within three hours of occurrence
of seizures and with duration of seizure less than 30
minutes were included in the study. Among various
types of ES, generalized tonic clonic seizures (GTCS),
complex partial seizure (CPS) and simple partial
seizures were included in the study. Children with CNS
infection, developmental delay, structural CNS defects
or neurological abnormality, myoclonic or absence
seizures, metabolic disorders and patients on drugs
like antihistamines, metaclopromide, insulin, ranitidine
which are known to alter PL level were excluded.

Out of 96 epileptic seizure cases admitted during
the study period, 26 cases meeting the inclusion criteria
were grouped in ES group |, and equal numbers of age
matched children with FS were included in group Il

According to ILAE, the definition of an ES is “a
transient occurrence of signs and /or symptoms due to
abnormal excessive or synchronous neuronal activity in
brain” 7.

Definition of GTCS-ICD-10 CODE G40.3, with
criteria: Generalised tonic and clonic movements
associated loss of consciousness, postictal drowsiness.
CPS- ICD-10 CODE G40.2, with criteria; asynchronous
clonic or tonic movements, with/without aura, with/
without automatisms, associated altered state of
consciousness. SPS-ICD-10 CODE G40.1, with criteria:
asynchronous tonic/clonic movements, consciousness
retained no automatism, no postictal drowsiness.
Febrile seizures-ICD-10 CODE R56.0, with the criteria:
Age between six months to five years, fever more than
38.5°C (measured using mercury thermometer kept for
5 minutes at the axilla), neuro-infection ruled out.
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After Ethical Committee clearance and informed
consent from parents, data was collected as per the
proforma. The exact interval of time between occurrence
of seizures and presentation to the hospital was noted.
Blood sample was collected under strict aseptic
precautions in children admitted within three hours
of occurrence of seizures and level of serum PL was
quantitatively assayed by chemiluminescence method.
PL levels were considered high, if values are greater
than 23 ng/ml, which is the upper limit of normal for all
age groups and both sexes?.

Other investigations like hematological,
biochemical, CSF analysis and EEG were done in all
cases to rule out associated abnormalities. The data
was analyzed using appropriate statistical methods. The
data entry was done in Microsoft excel work sheet and
all the statistical analyses were carried out using EPI-
INFO package version 3.5.3.

Results

The present study was conducted in the
Department of Paediatrics, in a Medical College, south
India. During the study period, total number of admission
to the pediatric department was 5898, out of which 659
(11.1%) cases were admitted for seizures, 316 (5.3%)
were diagnosed as FS, 96 (1.6%) had ES and remaining
247 (4.1%) had other causes for seizure. Out of 96
epileptic seizure cases admitted during the study period,
26 cases met the inclusion criteria and were grouped in
ES, group | and equal numbers of age matched children
with FS were included in group 1.

Sex wise, there were 10 male and 16 female
children in FS group and 11 male and 15 female children
in ES group. P value is 0.775, which is statistically not
significant. In FS group all 26 cases had GTCS, where
as in ES group 22 had GTCS and 4 had CPS.

There was no statistically significant difference in
the mean serum PL level in female and male children
in both FS and ES group. (Mean serum PL level in FS
group was 10.5 ng/ml in female and 11.1 ng/ml that of
male children, with a p value of 0.7115, and in the ES
group, the mean serum PL level in male children was
26.2 ng/ml and that of female children was 24.2 ng/ml
with a p-value is 0.4136).

Out of six children with ES, having serum PL<23ng/
ml, 5 (83.34%) had abnormal E.E.G findings and 1
(16.6%) had normal E.E.G findings. In FS group EEG
was within normal limits in all children. In ES group, 17
children had abnormal EEG and 9 cases had normal
EEG. The p-value is 0.0000, which is statistically
significant.
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Table 1: Age distribution of cases
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Febrile seizures group

Epileptic seizure group

Age group

Number Percentage (%) Number Percentage (%)
6 months -1year 8 30.8 6 231
>1 year - 2 years 13 50.0 7 26.9
>2 years - 5 years 5 19.2 13 50.0
Total 26 100.0 26 100.0

Table 2: Mean serum prolactin level in febrile seizure and epileptic seizure group

Patient group Number Mean Prolactin level (ng/ml) SD p-value  Student’s t-teat
Febrile Seizure 26 10.72 3.66 0.0000 10.34
Epileptic Seizure 26 25.00 6.01 - -

Table 3: Comparison of cases with significant serum prolactin level in both the groups

Febrile seizures group

Epileptic seizure group

Prolactin status

No. % No. %
<23 (ng/ml) 26 100.0 6 3.1
>23 (ng/ml) 0 0.00 20 76.9
Total 26 100.0 26 100.0
X2 32.50
p-value 0.0000
Table 4: Comparison of E.E.G with significant prolactin level in epileptic seizure group

. Normal EEG Abnormal EEG

Prolactin status

No. % No. %
<23 (ng/ml) 1 111 5 29.4
>23 (ng/ml) 8 88.9 12 70.6
Total 9 100.0 17 100.0
X2 1.1
p-value 0.2957
Discussion indicating a direct correlation between abnormal EEG

The prevalence of epilepsy, as reported in a Meta
analysis from South India is 5.59/1000 8. Globally, 10.5
million children aged 0-14 years are estimated to have
active epilepsy, constituting 25% of the global epilepsy
population®, In the United States and Western Europe
epilepsy occur in 2% to 4% of all children™. The risk
of developing epilepsy after a simple febrile seizure
is low (1.5-2.4%) and therefore do not need further
investigation or treatment®.

In the present study, serum PL level was > 23
ng/ml in 20 (76.9%) children with ES and none of the
children with FS had significant raise in the level of
serum PL. There is no significant difference in serum
PL level between the male and female children in both
the groups. There was no abnormal E.E.G finding noted
in children with FS group. In ES group, majority of
children (60%) with serum PL > 23 ng/ml, had abnormal
E.E.G finding and 8 (40%) had normal E.E.G findings,
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findings and elevated serum PL level in children with
ES. In the present study, the mean serum PL level in
epileptic seizure group was 25.00 ng /ml and that of
febrile seizure group was 10.72 ng /ml.

This is comparable to the study conducted by
Banerjee S et al?, who has noted the mean serum PL
level 29.84 ng/ml in epileptic seizure and 10.52 ng/ml in
febrile groups of children between 6 months to 12 years.
In a similar study, Macooie et al, have noted, higher PL
level of 47.42 ng/ml in ES group compared to 25 ng/
ml in the present study and serum PL level of 18.78
ng/ml in the FS group, compared to 10.72 ng/ml in the
present study®. In another study by Singh et al, there
was significant raise of serum PL in ES group (28.6+£2.3
ng/ml) compared to nonepileptic group2.

Significantly elevated serum PL level in ES group
was also noted by Bye et al, compared to nonepileptic
group, indicating a definite correlation between epilepsy
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and elevated PL level'. Vukmir in his study concluded
that an elevated serum PL is a reliable confirmatory test,
for epilepsy compared to febrile seizure™.

Dirik and co-workers measured post-ictal serum
PL and cortisol levels in 37 children with ES group, FS
group and syncopal attack and in 37 normal controls’®.
They found significantly higher serum PL levels in the ES
group. In typical FS, sub-clinical electrical activity does
not exist, since the after-discharges are less intense and
transient to project to the ventromedial hypothalamus,
whereas, conditions mimicking seizures completely
lack electrical discharges, which accounts for lack of
PL elevation in conditions mimicking seizures'. In a
study conducted by Banerjee et al?, 80% of children with
GTCS and 60% with CPS had elevated serum PL level.
This result is comparable to the present study, where
in 77.2% children with GTCS and 75% with CPS had
elevated serum PL levels. Similar results were observed
in a study conducted by Bye et al'®, where 80% of
children with GTCS and 60% of children with CPS had
elevated serum PL level. In the present study none of
the children with FS group had elevated serum PL level
which is comparable to the study conducted by Banerjee
et al, who studied 75 children with GTCS, CPS, SPS,
and FS and compared the serum PL level in children
with various types of seizure?.

It has been suggested that, when ictal discharges
spread from the medial temporal structures to the
hypothalamic nuclei, they also lead to an alteration in
consciousness. This probably explains, why more cases
of GTCS and CPS had elevated levels of PL'. Shah
and colleagues analyzed the time lapse between the
time of seizure and blood sampling on serum PL level
and observed an inverse correlation between seizure
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and time lapse between the seizure event and blood
sampling’®. Singh et al, estimated the serum PL within
20 minutes of occurrence of seizure'. Anzola, has done
serum PL within 60 minutes of postictal period and noted
a significant increase (mean, 40 ng/ml) in serum PL in
children with epilepsy group compared to nonepileptic
group'®.

Banerjee et al> and Macooie et alf. estimated
serum PL level within 120 minutes of occurrence of
seizure. In our study, we estimated serum PL within 180
minutes of occurrence of seizure, which is similar to the
study conducted by Bye et al™. Fein et al®. had used
age matched levels of serum PL as cutoff value instead
of single cut off value 23ng/ml. 2° The cut-off value of 23
ng/ml for elevated serum PL level is considered by many
authors like Banerjee et al?, Macooie et al,® and Bye et
al's. Accordingly, the same cutoff value of 23 ng /ml is
taken as the upper limit of normal in the present study.
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period. However, serial measurement of PL during the
postictal period was out of the scope of this study.

Conclusion

The serum prolactin level was significantly
raised in children with epileptic seizures compared to
febrile seizures, when measured within three hours
of occurrence of seizures. Thus, the post-ictal serum
prolactin level can be used as an additional tool
to diagnose epileptic seizures and exclude febrile
seizures in children. Many more studies with serial
measurements of serum prolactin levels at different time
intervals of postictal period and a long term follow up of
these children may be useful to know diagnostic value of
serum prolactin level.

epileptic seizure in 6-month-old to 5-year-old children.
Iran J Med Sci 2009;34:177-80.

7. Fisher R, Van Emde Boas W, Blume W, Elger C et al.
Epileptic seizures and epilepsy: definitions proposed
by the International League Against Epilepsy (ILEA)
and the International Bureau for Epilepsy (IBE).
Epilepsia 2005;46:470-72.

8. Singhi P. Seizures and epilepsy in children.1st ed.
Noble vision, 2008 ; 7-10.

9. Forsgren L. Incidence and prevalence. Wallace SJ,
Farrell K. Epilepsy in children.2"ed. Arnold; 2004; 21-
25.

10. Tekle-Haimanot R, Forsgren L, Ekstedt J. Incidence
of epilepsy in rural central Ethiopia. Epilepsia
1997;38:541-46.

11. Practice parameter: The neurodiagnostic evaluation of
the child with a first simple febrile seizure. American
Academy of Pediatrics. Provisional Committee

J. Nepal Paediatr. Soc.



12.

13.

14.

15.

on Quality Improvement, subcommittee on febrile
seizures. Pediatrics 1996;97:769-72; discussion 773-
58

Singh UK, Jana UK, Plasma prolactin in epilepsy and
pseudoseizures. Indian Pediatr 1994;31:667-69.

Bye AME, Nunn KP, Wilson J. Prolactin and seizure
activity. Arch Dis Child 1985;60:848-5.

Vukmir RB. Does serum prolactin indicate the presence
of seizure in the emergency department patient. J
Neurol 2004;251:736-39.

Dirik E, Sen A, Anal O, Cevik NT. Serum cortisol and
prolactin levels in childhood paroxysmal disorders.
Acta Paediatr Jpn 1996:38:118-120.

J. Nepal Paediatr. Soc.

16.

17.

18.

19.

20.

Mahendrappa KB et. al.

Sifianou P, Mengreli C, Makaronis G, Pantelakis S.
Prolactin levels in febrile and afebrile seizures. Eur J
Pediatr 1995;154:925-927.

Heath RG. Psychosis and epilepsy, similarities and
differences in the anatomic physiologic substrate. Adv
Biol Psych 1982;8:106-16.

Shah AK, Shein N, Fuerst D, et al. Peripheral WBC
count and serum prolactin level in various seizure types
and nonepileptic events. Epilepsia 2001;42:1472-75.
Anzola GP.
levels in differentiating epilepsy from pseudo seizures:
a prospective study. Epilepsia 1993;34:1044-48.

Predictivity of plasma prolactin

Fein JA, Lavelle JM, Clancy RR. Using age-appropriate
prolactin levels to diagnose children with seizures in
emergency department. Acad Emerg Med 1997;4:202-
205.

71




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


