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	 Brain tumors due to their aggressive behavior and 
challenging sites of origin are one of the most lethal 
neoplasms. Amongst these, 80-85% are gliomas 
that diffusely infiltrate the brain parenchyma.1 The 
annual death rate from high grade gliomas being 
4.42 per 100,000 with a five-year survival rate of 
6.9% is a highlight of their ghastly demeanor.2 
Glioblastoma is a high grade glioma, which normally 
affects non-Hispanic Caucasion males in their 70’s 
has a median survival rate of less than two years. It 
is the most common primary brain tumor in adults. 
Low grade gliomas, encompassing Astrocytoma and 
Oligodendrogliomas, common below the age of 50 
have a better survival rate.1,2

	 The 5th edition of the World Health Organisation 
(WHO) Classification of Central Nervous System (CNS) 
tumors has integrated specific molecular alterations 
in addition to histology in classifying brain tumors. 
This has tremendously affected their neoplastic 

behavior, treatment selection and overall prognosis.3 
Segregating adult-type diffuse gliomas from pediatric 
gliomas, incorporation of IDH1/2, ATRX, EGFR and 
TERT promoter mutational testing are one of the 
most notable changes in the new edition.4 Our focus 
is solely on CNS WHO Grade-4 Astrocytomas and 
Glioblastomas.  Previously, tumors exhibiting necrosis 
and microvascular proliferation on histology were 
classified as Grade-4 Astrocytomas, commonly referred 
to as Glioblastomas. However, with the recent WHO 
updates, the presence of specific molecular alterations 
such as EGFR amplification, TERT promoter mutations, 
gain of chromosome 7, and loss of chromosome 10 are 
critical for diagnosing Glioblastoma, IDH wild-type, 
Grade-4. Conversely, an IDH-mutant Astrocytoma 
exhibiting these molecular features is classified 
as Astrocytoma, IDH mutant, Grade-4.2,4 Ersoz et 
al. observed no statistically significant difference 
in the histology of these morphologically similar 
entities.5 Therefore, differentiating these on standard 
hematoxylin & eosin (H&E) staining is extremely 
cumbersome. Schaff et al. explained that due to their 
distinct molecular behavior, these tumors are managed 
differently. IDH wild-type gliomas require gross total 
excision, followed by adjuvant radiotherapy usually 
coupled with an alkylating agent i.e. temozolamaide. 
Still after extensive therapy, recurrence is inevitable, 
with a median progression-free survival (PFS) of 
approximately seven months.1  On the other hand, 
maximum safe resection, followed by addition of 
procarbazine, lomustine, and vincristine (PCV) to 
radiotherapy is utilized in IDH-mutant gliomas.1 Orsanu 
et al. explained in their comparative radiological and 
histological analyses of Glioblastoma IDH wild-type, 
Grade-4 and Astrocytoma IDH mutant, Grade-4, the 
lesser evil nature of the latter by assessing their impact 
on patient survival along with the currently existing 
therapeutic possibilities.2 These unique biological 
characteristics emphasize the significance of genetic 
and molecular testing even more.
	 Issue that needs to be addressed here is what happens 
to patients diagnosed with Grade-4 Astrocytoma 
(Glioblastoma) prior to the WHO updates? They might 
harbor an IDH1/2 mutation, changing their diagnosis 
to Astrocytoma IDH mutant, Grade-4. Or they might 
have a TERT promoter mutation, which in any case 
would alter the diagnosis to Glioblastoma IDH wild-
type, Grade-4. Johnson et al. in 2015 described a case 
diagnosed as a Grade-4 Astrocytoma, that harbored 
a MGMT methylation.6 But according to the recent 
updates, Grade-4 gliomas harboring this mutation are 
inevitably classified as Glioblastoma IDH wild-type, 
Grade-4. The question that might come to everyone’s 
mind would be why not opting for molecular testing, 
if histology cannot segregate the two entities. But 
majority of low and middle income countries (LMICs) 
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cannot afford cytogenetics or molecular testing due to 
financial restraints. Even if they can afford a molecular 
biology laboratory, who would run the machines? 
A proficient and a highly skilled technological staff 
would be required. Some would say, why not choose 
immunohistochemistry (IHC) instead?  Most of the well-
established laboratories usually have the wherewithal 
for this facility. Singh et al. utilized Anti-IDH1 (R132H) 
antibody to diagnose and segregate Astrocytoma IDH 
mutant, Grade-4 from of Glioblastoma IDH wild-
type, Grade-4.7 But to completely rule out an IDH 
mutation, both IDH1 and IDH2 genes need to be tested. 
Unfortunately, no antibody against mutant IDH2 gene 
is available in the market yet. In the end, the only 
solution to this query is ‘molecular testing’. 
	 What is the solution? In resource limited countries 
like Pakistan, one should always go for a second 
opinion. The tissue blocks should be submitted to an 
entrenched laboratory, where at least the facility of 
IHC is available. Preusser et al compared anti-IDH1 
IHC and IDH1 gene sequencing and found concordant 
results in 98.9% (94) cases.8 Thus detecting IDH1 
mutational status via IHC is authentic. Furthermore, if 
no mutation is detected in a Grade-4 glioma on IHC, 
it must not be overtly labeled as Glioblastoma IDH 
wild-type, Grade-4. Molecular analysis for an IDH2 
mutation should be advised in the comments section 
to confirm the diagnosis in the final histopathology 
report. Additionally, as previously mentioned, 
detecting a TERT promoter and/or chromosome 7 
and 10 mutation in a glioma of any grade renders a 
diagnosis of Glioblastoma IDH wild-type, Grade-4. A 
comment should be made in this regard as well. 
	 To conclude, diagnosing CNS pathology has come 
a long way. Everything in the present relies on the 
molecular genetics and genome biology. New mutant 
genes are being discovered with every passing day. This 
is going to have a significant impact on the CNS tumor 
classification and in turn their therapeutic management. 
Dealing with these enigmatic tumors is a constant battle 
for both clinicians and histopathologists. The best thing 
we can do is to make a safe and up to par diagnosis, 
addressing all the limitations in the final report.

Conflict of Interest: None.

Grant Support & Financial Disclosures: None.

REFERENCES
1.	 Schaff LR, Mellinghoff IK. Glioblastoma and Other Primary Brain 

Malignancies in Adults: A Review. JAMA. 2023;329(7):574-587. 
doi: 10.1001/jama.2023.0023

2.	 Orasanu CI, Aschie M, Deacu M, Bosoteanu M, Vamesu S, Enciu 
M, et al. Comparative clinical-Imaging and histogenetic analysis 
between astrocytoma IDH-mutant grade 4 and glioblastoma 
IDH-wildtype-is there really a worse one? Diagnostics (Basel). 
2025;15(4):438. doi: 10.3390/diagnostics15040438

3.	 Guo X, Shi Y, Liu D, Li Y, Chen W, Wang Y, et al. Clinical updates 
on gliomas and implications of the 5th edition of the WHO 
classification of central nervous system tumors. Front Oncol. 
2023;13:1131642. doi: 10.3389/fonc.2023.1131642

4.	 Park YW, Vollmuth P, Foltyn-Dumitru M, Sahm F, Ahn SS, 
Chang JH, et al. The 2021 WHO classification for gliomas and 
implications on imaging diagnosis: part 1key points of the fifth 
edition and summary of imaging findings on adult-type diffuse 
gliomas. J Magn Reson Imaging. 2023;58(3):677-689. doi: 10.1002/
jmri.28743

5.	 Ersöz CC, Berber H, Heper A. Grade 4 astrocytoma vs. grade 4 
glioblastoma: is there any clue in H&E? Int J Neurosci. 2024:1-6. 
doi: 10.1080/00207454.2024.2441994

6.	 Johnson DR, Fogh SE, Giannini C, Kaufmann TJ, Raghunathan A, 
Theodosopoulos PV, et al. Case-Based Review: newly diagnosed 
glioblastoma. Neurooncol Pract. 2015;2(3):106-121. doi: 10.1093/
nop/npv020.

7.	 Singh D, Misra V, Varma K. Significance and impact of changing 
who classification systems on glial tumors with special reference 
to idh1 mutation in resource-limited setups. APJCB. 2023;8(3):217-
225. doi: 10.31557/apjcb.2023.8.3.217-225

8.	 Preusser M, Wöhrer A, Stary S, Höftberger R, Streubel B, 
Hainfellner JA. Value and limitations of immunohistochemistry 
and gene sequencing for detection of the IDH1-R132H mutation 
in diffuse glioma biopsy specimens. JNEN. 2011;70(8):715-723. 
doi: 10.1097/ NEN.0b013e31822713f0

Authors contributions:

HS is responsible for data acquisition, analysis and 
drafting the manuscript.
HMQ is responsible for concept, design of the study 
and critically reviewing the manuscript.
Both authors agree to the final version of the 
manuscript and agree to be accountable for all aspects 
of its integrity after publication.


	_Hlk231394460
	_GoBack
	_Hlk229656153
	_Hlk198564945
	_Hlk231027705
	OLE_LINK1
	_Hlk505760300
	_Hlk160540214
	_Hlk233032713
	_Hlk232950164
	_Hlk232992435
	_Hlk233036806
	_Ref177293713

