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ABSTRACT

Background and Objectives: To identify the Immunohistochemical expression of glial
fibrillary acidic protein (GFAP) in different types of brain tumors, and to correlate the results
with patient's age and sex, and with tumor type, site and grade.

Patients and Methods: During the two year period, from July 2007 to June 2009, 52
cases of neuroepithelial tumors were collected from Rizgari Teaching Hospital, and private
labs in Hawler city. Typing and grading of tumors were done according to the World Health
Organization (WHO) classification system. Immunohistochemical staining was done for
GFAP using polyclonal antibodies and chromogen visualizing system. A semi quantitative
histochemical score was applied to the GFAP staining.

Results: Of the 52 collected cases, 36 were astrocytoma, 6 medulloblastoma, 5
oligodendroglioma, 3 ependymoma, 1 oligoastrocytoma, and 1 ganglioglioma. GFAP was
expressed in 86.5% of neuroepithelial tumors. Higher positivity was found in gliomas than
in other neuroepithelial tumors (p < 0.001). A significant correlation between GFAP
expression with the patient's age and site of the tumor was found. It was inversely
correlated with the grade of glioma.

Conclusions: GFAP expression is helpful in identification of glial from non-glial
neuroepithelial tumors. It is of a great use to highlight the tumor grade particularly if the
scoring system is applied.
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INTRODUCTION: GFAP is strongly expressed in astrocytes
and other glial cells mainly in the
Tumors of central nervous system (CNS) cytoplasm than cellular processes while
rank the 7" malignancy in Iraq and they are the reverse is true for astrocytoma in which
the most frequent solid tumors among  the expression is more intense over the
children’? According to WHO classification, ~ cellular processes than the cytoplasm
CNS tumors comprise more than 50 °.Aims of the study:
clinicopathological entities; they vary in  1.To identify the Immunohistochemical
their biologic behavior and response to  expression of GFAP in different types of
therapy®*. GFAP is an intracytoplasmic  neuroglial tumors.
intermediate filament protein, it has a 2.To correlate the results with patients age,
molecular weight of approximately of 50  sex, and with type, site and grade of the
KD, and it’s specific for cytosskeleton of glial tumors.
cells such as astrocytes®. It was first
described by Amico Bignami in the white  PATIENTS AND METHODS:
matter plaques from patients with a A total of 52 cases of neuroglial brain
longstanding multiple sclerosis®. Highly =~ tumors were collected from Rizgari
specific polyclonal antibodies to human  Teaching Hospital and private labs in
GFAP are available since 1975 and their =~ Hawler city during a two year period,
applications in immunohistochemical .(IHC)  extending from July 2007 to June 2009.
studies are extremely helpful in determining ~ Data including patient's age and sex and
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was taken from the histopathological
reports. For each case, Hematoxylin and
eosin (H&E) stain was done using 4 um
thick sections. Typing and grading of the
tumors were done according to WHO
classification system®. The IHC technique
used was carried out by the labelled
streptavidin  biotin method on paraffin
sections using polyclonal rabbit GFAP
antibody and kits manufactured by DAKO
Corporation (Dako Denmark A/S), 3-3-
diaminobenzidine tetrahydrochloride (DAB)
was used as chromogen, and the antigen
retrieval was done by microwave heat.
Three ym sections ‘were mounted on

silanized slides and allowed to dry
overnight at 56°C, deparaffinized with
xylene and blocked for

endogenous peroxidase with 3% H,0,. The
buffer used was Tris-buffered saline (TBS,
0.05 M) and the counterstain was Harris
hematoxyllin. Appropriate positive and
negative controls were run in every case®
0.1 Scoring of GFAP expression was
done semiquantitavely for both cell number
and staining intensity. The number of
positive cells was given as: 0 for none, 1
for< 5%, 2 for 5-25%, 3 for 25-75%, and 4
for 75-100% of positive cells. While

Table1: Distribution of gliomas by grade

of 0-3+. A total score of 0-2 was
regarded as negative, while = 3 regarded
as positive'?. Statistical analysis was
done by using statistical package for
social sciences (SPSS) version 15 using
the chi-square (X?) test. P <0.05 was
considered as the level of significance.

RESULT:

Maijority of tumors were supratentorial in
location 32 (61.5%). The remainders were
infratentorials 20 (38.5%).
Histopathologically, astrocytoma was the
most frequent CNS tumor 36 (69.2%),
followed by medulloblastoma 6 (11.6%),
oligodendroglioma 5 (9.6%), and
ependymoma 3 (5.8%). There was one
case of oligoastrocytoma and another
ganglioglioma. Most cases of glioma fell

within grade 2 (Table 1).
Immunohistochemically, GFAP was
expressed in 35 (97.2%) cases of

astrocytoma (Figure 1) and all cases of
ependymoma (Figure 2),
oligodendroglioma (Figure 3),
oligoastrocytoma and ganglioglioma. No
expression was identified in
medulloblastoma (Table 2). There was a
significant relationship between GFAP

Oligoastrocytom

Grade Astrocytoma Oligodendro-glioma Ependymoma a
1 2 0 0 0
2 15 3 3 0
3 6 2 0 1
4 13 0 0 0
Total 36 5 3 1
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Figure 1: Grade | (pilocytic) astrocytoma H&E (A) and GFAP expression (B) (X 400)

Figure 2: Ependymoma H&E (A) and GFAP expression (B) (X 400)

Life. No significant correlation was noted
between GFAP expression and sex (Table
4). The supratentorial tumors more
significantly expressed GFAP than

(Table5). Regarding GFAP scoring, there
was a highly significant inverse correlation
between the total score of GFAP and
grade of glioma (Table 6).
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Figure 3: Oligodendroglioma H&E (A) and GFAP expression (B) (X 400)

Table2: GFAP expression in the studied cases

Astrocytoma

Oligodendroglioma

Ependymoma

Oligoastrocytoma

Ganglioglioma

Medulloblastoma

52 (100%)
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Table3: GFAP expression by age Tabled4: GFAP expression by sex

Age GFAP

Total
+VE -VE
1-10 6 3 9
11-20 4 2 6
21-30 8 0 8
31-40 7 1 8
41-50 12 0 12
51-60 3 1 4
61-70 5 0 5
Total 45 7 52
P value 0.043 (significant) P value 0.563 (non significant)

Table5: GFAP expression by site

Diagnosis

P value 0.005 (significant)
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Table6: GFAP scoring and grade of glioma

total score groups
Grade Total
0-2 3-4 5 6-7
1 0 0 0 2 2
2 0 0 0 21 21
3 0 0 1 8 9
4 1 4 2 6 13
Total 1 4 3 37 45

Pvalue <0.001 (highly significant)

DISCUSSION:

Assessment of GFAP status is an essential
component for confirmation of the
diagnosis of neuroepithelial tumors and
probably for assessment of the degree of
tumor differentiation’®.  Although
immunohistochemical expression of GFAP
nowadays is a widely used marker for
astrocytoma, it's not restricted exclusively
to astrocytic lesions. Even other types of
gliomas show GFAP positivity™. In the
current study, GFAP expression was
positive only in glial neuroepithelial tumors.
This result clarifies the importance of
differentiating glial from non-glial tumors. It
was found to be positive in 86.5% of
neuroepithelial tumors (P < 0.001), a

Table7: GFAP expression in relation to grade

the fact that almost all GFAP positive
tumors were of low grades. This was
strengthened by the observation of an
inverse correlation between GFAP intensity
and the grade of glioma (P < 0.001). A part
from Pakistan, this finding is documented
by many other studies (Table 7). Absence
of GFAP expression in one case of
astrocytoma may be explained by the fact
that this case was of a high grade which
may lose some of the differentiation
features. The predominance of GFAP
expression in the forth decade of life is
explained by the predominance of
astrocytoma among this age group. The
same thing is applied for the predominance
of GFAP expression in the supratentorial
tumors (P value: 0.005).

in different studies

Author Year No. of cases Country GFAP relation to grade

Tascos N A etal” 1982 131
Tajika T etal'® 1986 91
Bian X W'’ 1992 243
Reyaz N etal® 2005 50
Layla G S"® 2008 56
Current study 2009 52

USA Inverse
Japan No relation
China Inverse
Pakistan Direct

Iraq Inverse
Kurdistan Inverse
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CONCLUSION:

1.GFAP is a very reliable marker to
differentiate between glial and non-glial
tumors and can solve the problematic
cases.

2.GFAP expression is inversely correlated
with the grade of glioma particularly after

application of the scoring system

supporting the claim that it may be

REFERENCES:

1. Iragi Cancer Registry center. Results of Iraqi
Cancer Registry 1995-1997. Baghdad, Iraq,
1999.

2. Al-Talib SHS, Al-Saadoon RS, and Ali IA. Central
nervous system tumors in children-A

pathological analysis of 94 cases in Mosul.
Annals of the College of Medicine. Mosul. 2000;
7:1-12.

3. Kleihues P, Cavenee WK. Pathology and genetics
of tumors of the nervous system. World Health
Organization classification of tumors. Lyon:
IARC; 2000.

4. Louis DN, Ohgaki H, Wiestler OD, Cavenee WK,
editors. World Health Organization classification
of tumors of the central nervous system. Lyon:
IARC; 2007.

5. Fuchs E & Weber K.Intermediate filaments:
structure, dynamics, function & disease.Ann.
Rev. Biochem.1994; 63:345-382.

6. Bignami A,Eng LF, Dahl D,etal.Localization of glial
fibrillary acidic protein in astrocytes
immunofluorescence. Brain Res.1972; 43: 429-
435.

7. Tames T Rukta, Masagi Murakami, Peter B Dirks
etal. Role of glial filaments in cells and tumors of
glial origin: review. AANS Sci J.1997.

8. Reyaz N, Tayyab M, Khan SA, Siddeque T.
Correlation of glial fibrillary acidic protein (GFAP)
with grading of neuroglial tumors. JCPSP.2005;
15: 472-5.

9. Larsson L. Tissue preparation methods for light
microscopic  immunohistochemistry.  Appl.
Immunohistochem. 1993; 1:2-16.

10.Hsu SM, Raine L, Fanger H. Use of avidin-biotin-
peroxidase complex (ABC) in immunoperoxidase
techniques: a comparison between ABC and
unlabeled antibody (PAP) procedures. J.
Histochem. Cytochem. 1981; 29:577-80.

11.Shi SR, Cote RJ, and Taylor CR. Antigen retrieval
techniques: current perspectives. J. Histochem.
Cytochem. 2001; 49:931-7.

12.Nutt CL,Betensky RA,Brower MA, Batchelor
TT,Louis DN,Stemmer- Rachamimov AO.YKL-
40 Is a differential diagnostic marker for
histologic subtypes of high- grade gliomas. Clin
Cancer Res.2005; 11: 2258-2264.

13.Ellison D, Love S, Chimelli L, Harding BN Lowe
J Vinters HV. Neuropathology a reference
textbook of CNS pathology.2™ ed. London.
Mosby.2004:611-665.

14 .Marsden HB, Kumar S, Khan, etal. A study of
glial fibrillary acidic protein (GFAP) in
childhood brain tumors. Int. J Cancer.2006; 31
(4): 439-445.

15.Tascos NA, Parr J, Gonatas NK.
Immunocytochemical study of the gial fibrillary
acidic protein in human neoplasms of the
central nervous system. Hum Pathol 1982; 13
(5):454-458.

16.Tajika T, Kubo O, Tajika Y, Toyama T,Himuro
H, Inoue N,et al. Clinicopathological study on
malignant glioma with special reference to
GFAP. No Shineki Geka.1986; 14(7):831-5.

17.Bian X W.An Immunohistochemical and
ultrastructural study of 243 gliomas with
reference to the prognosis. Chin J
Pathol.1992; 21:172-3.

18.Saeed LG.The role of glial fibrillary acidic
protein (GFAP) as a tumor marker in the
diagnosis of neuroglial tumors. M Sc. Thesis.
2008.

133




<<

  /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

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /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



