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Problems in the diagnosis
Oligodenoglioma or astrocytoma ?




Oliodendroglioma or astrocytoma

Oliodendroglioma or astrocytoma

Astrocytoma Il Oligodendroglioma Il




Problems in diagnosis of Low grade glioma

* Morphologically oligodendroglioma Il (Oll) may look relatively straight
forward diagnostically, the working neuropathologis t are commonly
encountering more ambiguous tumours with intermedia te features
between asrtocytoma (All) and oligodendroglioma (OAIl ).

* Tissue sampling may not be complete

* There is a lack of consensus on the optimal diagnos  tic approach in
these cases and particularly in defining oligodendr oglioma (Oll) and
oligoastrocytoma (OAll).

. '(Ij’_t]lfe dilstinction between OIl, OAll and All is subjec  tive and some times
ifficult

* Uekiet al 2002 . 4 experienced neuropathologistsr  eviewed 91 brain
brain tumours

General agreement 49/91 ( 54 %)

Disagreement on Oll 71%, OAIl 67%

» Does oligoastrocytoma truly represent a single defin ~ able clinico
pathological entity or it simply represent morpholo gical ambiguity in
otherwise pure glioma ?

What is Pilocytic
astrocytoma ?

There are many different

histological types like:

Erom WHO classification :

» Oligodendroglia like cells
similar to
oligodendroglioma

+ Astrocytic component to
similar to diffuse
astrocytoma

* Vascular hyperplasia and
even necrosis similar to
GBM

* Occasional ganglion
cells like cells similar to
ganaglioglioma




Is GBM different from other
glioma
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Molecular and genetic markers for
diffuse adult glioma

1P/19q

IDH1 and 2

ATRX

TERT

BRAF

EGFR vlll and EGFR amplification
P53

MGMT




P53 in glioma

Brirish Joumal of Newrorurgery (1995) 9, 143-149

ORIGINAL ARTICLE
P53 immunoreactivity in astrocytomas and its relationshi
survival

§. AL-SARRA] & L. R. BRIDGES

Neaopathology Laberatory, Deparement of Pathology, Letds General Infirmary, Loeds, UK
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Neuropathology and Applied Neurobiology 1995, 21, 343-351

fluorescent PCR of microsatellite repeat
polymorphisms
S. Al-Sarraj, L R. Bridges". L. Cawkwellt. F. A Lewist and P. Quirke"

+Molecular Pathology, Institute of Pathology, United Leeds Teaching Hospitals NHS Trust, Leeds, UK
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p53 allelic imbalance in astrocytoma detected using

Department of Neuropathology, institute of Psychiatry, London, *Newroputhology Laboratory, Degurtment of Hisioputhology, Leedy
General Infirmary, Leeds. 4 Division of Clinical Sciences. Academic Unit of Pathological Sciences. Untversity of Leeds. and
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Diagnosis
Frequent in

oligodendroglioma ( 11, 1)

Prognosis

» Associated with longer
progression free survival

 Significant predictor to
response to PCV and

Temozolomid

Method

1p/19q

e Asses by FISH or LOH

Kings college Based evidence 2012

Relative frequencies of molecular markers in WHO types

1p and or 19q status
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1p/19q status by WHO type

28/46
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B Frequency of Mutations
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IDH 1, 2

Diagnosis

» High frequency in diffuse glioma (
DG) All, AA 1L O 11, AO 111, OAI,
AOA Il

. MQStIP/ negative in primary
Glioblastoma, pilocytic
astrocytoma, ependymoma,
neuronal and glioneuronal
tumours

» Tumour marker for infiltrative
tumour cells in a small or not
representative biopsy

Prognosis
 indicate better prognosis
Method

* IHC detect mutation in 90% (
require gene sequencing in
negative glioma Il, 111)

IDH1 positive in infiltrative glioma cell




ATRX
> 2@ _% 2% $ $

$ $@ A$_$$12
s @

?$ $3%
B

$ $3 %S $ 83 72!
%$ $




%59

s 7?8 $ %S
$CS% $ $
$ $$ $% 9
$$% $

0 °?
0 ?27%% $ %7
# $ $3%
?7?7%$%

. %

$ 217l

lower grade gliomas
(grades Il and I}

IDH
45%

% o

TERT
10% gRL

triple negative

glioblastoma
(grade IV)

IDH
20 1%

<1% 1p19q

TERT
74%

triple negative

$ 7% 17%
- (2 FIGURE 1: Molecular strata of 1,087 gliomas
Adapted from Eckel-Passow, et al. (8],
* % $
TERT in Prognosis in glioma
TERT mutation indicate poor TERT has no effect in the
prognosis in GBM prognosis of LGG
A w0 g All patients/TERT mutations
~IC228T n=59
=C250T, n=20 Tears
wi,n=13 Years
=+ C228T-censored,n=7
o0 Bl il " Log-rank p=0.706 10 Log-rank p=0.851
p=0.002 b el
g = Y & o TERT mut
2 & 8
g 5 - 04 04
w
E o i TERT mut 439
o
LI G 0.0 H
s 3 5 8 W 0 H 10 15 E)
2071 Years Years
#l
) 10 20 0 40 ) 60

Overall survival (months)




<))

Membrane

i

Cytoplasm

RAS/RAF/MEK PIBK

Nucleus
-

|
Vm\"»m

\I |

AKT

MAPK

%

09

&19<

09

~—~~
)
X X
X
e, S
. — o I./O
] L ~ S
© o S
- 0/ o
R "o
T Ho_ O T %%




cell differentiation

cell proliferation
- nuclear
transcription factors
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KIAA1549-BRAF fusion by RT-PCR

Negative
control

KIAA1549-BRAF !E; '
fusion in Pilocytic e

astrocytoma -

K15-9B

MGMT Promoter methylation

Eunction

* Methyl Guanine Methyl Transferase
repair the chemotherapy induced
alkylation in the tumour thus
counteract the effect of alkylating
agent such as Temozolomide

* Hypermethylation of MGMT gene lead
to silencing of the gene and reduce
the protein levels

e Reduced level of MGMT protein
increase the tumour ability to respond
to treatment and improve patient
outcome

Prognosis

* Methylated MGMT is associated with
prolonged progression free survival in
GBM compared with un methylated

Method
¢ Methylation specific PCR or
pyrosequencing

M YGAYGTTYGTAGTTTTVGT
=

a0y

Unmethylated MGMT
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Acta Neuropathol (2015) 129:133-146
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1p/19q co-deletion with IDH and ATRX mutations defi
and the prognosis of diffuse glioma better than the

classification

60 adults Low grade diffuse glioma LGG
* Oll=47

- Al=4

« OAII=9

Prognosis

* No significant difference in recurrence
free survival ( PFS)

» Significant difference in progression
free survival ( 0.03)

Estimated median survival
* All=5.1year
* Oll, OAll=didn’t reach ( long survival)

ne the pathology
morphological

Cumulative survival

[ PFS (years) |

1

?: @ + = | (+SD)

ReSU Its Oligodendroglioma  Oligoastrocytoma (n=4) ~ Astrocytoma (n=9) p=
) & 4D (=47) (%)
7% . ,
p/19q co-deletion 30 (64) 1(25 0/8 (0) 0.00p5
49 1$% $ ) IDH1 or IDH2 41.(91) 4(100) 7(88) ns.
63D! mutation
4 $3% $ $ MGMT 30 (73) 2 (100) 5(83) ns.
?; @ + methylation
)& D
49 1$$ —E2 I ATRX loss 11(28) 2(67) 5(71) 0.03
P53 mutation 9(27) 1(50) 5(83) 0.00
?7,@ $ )
D )) 6 D! Gender
+ $ ) Male 25 (53) 1(25) 6(67)
Female 22 (47) 3(75) 3(33) ns.
+D!
" #$ 79 Mean age years 43.4 (+13.6) 34.6.4 (+6.3) 431 (£13.7) ns|
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Molecular oligodendroglioma

1p and 19q
deletion




Molecular astrocytoma

No 1p/19 deletion

Oligoastrocytoma or oligodendroglioma:
45 year old female patient with left frontal lobe
tumour diagnosed as oligoastrocytoma

'The ed of Oligoastrocytoma




Molecular pilocytic astrocytoma

 Mw 50
- Negative
control

- Dample

BRAF Fusion ( 70%)

Astrocytoma or Ganglioglioma ?
19 years old female patient with left temporal lobe relatively
well defined lesion diagnosed as astrocytoma grade Il




Oligodendroglioma or pilocytic astrocytoma
21 year old patient presented with epileptic fit: CT sac: well defined
tumour in the right occipital lobe with classification : diagnosed as
oligodendroglioma WHO garde II.

' IDH1 negative

BRAF fusion

Primary and secondary GBM are
different types of tumours

Primary GBM (IDH wild type) |+ Secondary glioblastoma ( IDH

No IDH mutation mutation )

No ATRX mutation 1) Astrocytoma Grade IV
No 1p/19q deletion IDH1 mutation
Frequent TERT mutation ATRX mutation (lost)

Frequent EGFR amplification No TERT mutation
No 1p/19 g deletion

2) Oligodendroglioma grade IV
IDH mutation
No ATRX mutation
TERT mutation frequent
1p/19q deletion




Molecular primary  GBM molecular profile

ATRX preserved

) GFAP
IDH 1 negative

Secondary GBM or anaplastic astrocytoma grade IV
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Astrocytoma or low grade GBM precursor ?

ARTX lost

e MGMT
unmethylated

IDH1 negative

New WHO recommendation
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Kings College Hospital London

College of Medicine , University of Baghdad
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