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exposed to the high levels of multiple types of neurotoxic 
and carcinogenic chemicals for more than 10 years (relative 
risk = 10.6; odds  ratio ≥10; 95% [confidence  interval] ≥25–40).
Collation of data from Indian studies for gliomas and 
medulloblastomas as has been done in the present study by 
Dasgupta et al.  is  a  commendable  effort  indeed.[11] Efforts  such 
as these create a useful snapshot for researchers and clinicians 
working  in  the  field  of  neuro‑oncology.  Such  efforts  can  also 
result  in  cost‑effective  strategies of management based on  local 
logistics and infrastructure.[12]

It needs to be conceded, however that most of the available 
Indian studies  in neuro‑oncology have been  retrospective studies 
confirming  the  existing  published western  literature  or  simple 
epidemiological studies, although some recent emerging original 
data from Indian centers appear encouraging. The need of the 
hour, therefore, is to do original clinical and molecular research 
in  Indian  centers.  Some  efforts  in  this  direction  have  already 
started and some are in the way. The authors themselves need 
to be complimented for doing such studies.[13]

India has launched a now famous “Make in India” campaign.[14] 
The bigger challenge is to “Think in India” leading to 
“Research in India,” “Develop in India,” and finally “Make 
in India,” in all spheres of science including oncology. To 
summarize, it is time that India, projected to have the highest 
economic  growth  rate  in  2016,  also  emerges  as  a  hub  for 
original medical  and oncological  (including neuro‑oncological!) 
research. The rest, as they say, would follow.
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Central nervous system tumors: Spotlight on India
Tumors of  the central nervous  system (CNS) constitute 1–2% of 
all malignancies.[1] However, CNS malignancies  arguably have 
the most varied manifestations among all cancer sites. There 
are several anatomical subregions in the craniospinal axis, and 
each of these has a predilection for a particular tumor subtype.[2] 
Further, each tumor can be subdivided into prognostic groups 
based on surgical resection extent, performance status, imaging 
findings, grade, age, and molecular characteristics.[3] Among CNS 
neoplasms, gliomas are the most common tumors.[1‑3] In pediatric 
patients, both gliomas and medulloblastomas are common tumors. 
It is well known that geographical, genetic, and phenotype 
differences  in populations can alter  the  incidence, natural history, 
behavior, and response to the treatment of cancers.[2‑4]

Most  of  the  data  for  evidence‑based  practice  in  oncology 
and  neuro‑oncology  come  from western  data, which  include 
clinical and basic science research work. There have been 
studies to test the suggestions that there are differences in 
epidemiological variables, clinical presentation, prognostic 
factors, and occasional behavior to therapy, when western 
patients are compared to their Indian counterparts.[5‑7] As an 
example, western investigators have documented the presence 
of  the  JC  viral  (JCV)  genome  in  a  variety  of  brain  tumors, 
particularly in medulloblastomas, gliomas, and ependymomas. 
However,  in  a  study  of  22 medulloblastoma  patients,  JCV 
antigens could not be detected by immunohistochemistry in the 
tumor tissues of Indian children with medulloblastomas.[6] The 
relevance of  such findings needs  to  be  further  looked  in.
To their credit, many Indian investigators have reported case 
series and retrospective analysis of several brain tumor types. 
A  study  aimed  to  clinicopathologically  correlate  45  cases  of 
brain stem gliomas and determine the occurrence and prognostic 
significance of p53  expression.[8]  Forty‑five  cases of  brain  stem 
gliomas were  encountered during a 19‑year period. Thirty were 
diagnosed  by  surgical  biopsy  and fifteen  at  autopsy.  Fifty‑one 
percent of  the gliomas were observed  in  the first decade of  life. 
Improvement was noted  in 20% of  the patients postoperatively. 
p53  positivity  was more  in  high‑grade  lesions,  decreasing 
significantly  in  lower grade  lesions. With  contemporary  studies 
worldwide reporting much improved survival outcomes for 
gliomas and medulloblastomas, current data from Indian centers 
about their respective outcomes need to be reported.
Some  Indian  investigators have  reported  the critical demographic 
data of cancer registries.[9] In the demographic data reported by 
Satyanarayana et al.,  age‑adjusted  cancer  incidence  rates  ranged 
from  18.6/million  to  159.6/million  for  boys  and  11.3/million 
to  112.4/million  for  girls.  Leukemia  and  lymphoma were  the 
most common malignancies in boys whereas leukemia and 
brain tumors were most common in girls. The study concluded 
that childhood cancer incidence appears to be increasing in 
India. Another interesting demographic study assessed the trend 
in the incidence of primary malignant brain tumors that was 
noticed in orchard farmers and their families in Kashmir.[10] 
The  authors  compared  case  files  along with  death  certificates 
of  432  patients  of  primary malignant  brain  tumors  and  457 
controls  (nontumor neurologic  diseases). The  analysis  revealed 
that  90.04%  (389  out  of  432)  of  the  patients  were  orchard 
farm workers, orchard residents, and orchard playing children 
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found  to be comparable  to data  from Western countries or other 
Asian  countries. Similar  results were  published  from a  tertiary 
care  center  in  South  India  reporting  15  years’  experience 
involving 1043 patients.[5] The five most  frequent  tumors were 
astrocytoma  (47.3%), MB  (11.4%),  craniopharyngioma  (9.7%), 
ependymal  tumors  (4.8%),  and nerve  sheath  tumors  (4.1%).
Impact of Pathology and Molecular Biology on 
Clinical Outcomes: Contributions from India
Adult high‑grade glioma
Several novel  insights  for various aspects of gliomagenesis have 
been  reported  by  Indian  scientists.  Some  of  the  key  findings 
include the discovery of protein phosphatase 1 α  (PP1A), 
an enzyme associated with cell cycle, and overexpressed in 
glioblastoma multiforme  (GBM).  Expression  of  PP1A was 
found to be a strong independent predictor of poor overall 
survival  in  p53  positive GBMs.[6] A  10‑microRNA  (miRNA) 
expression  signature  profiling  data  of  222  GBM  patients 
were tested, seven of which were risky and three protective 
RNAs.[7] Patients were divided into different groups based 
on  the  high‑  or  low‑risk  scores which  differed  significantly 
in  terms  of  both  short‑  and  long‑term  survival.  Similarly,  14 
genes GBM  prognostic  signature  used weighted  gene  score 
can be used as an independent predictor of survival as shown 
in  123 patients.[8] Interestingly, association was found between 

Indian data on central nervous tumors: A summary of published work
Archya Dasgupta, Tejpal Gupta, Rakesh Jalali

Abstract
Tumors of the central nervous system (CNS) constitute approximately 2% of all malignancies. Although relatively rare, the associated morbidity and 
mortality and the significant proportion of affected young and middle‑aged individuals has a major bearing on the death‑adjusted life years compared to 
other malignancies. CNS tumors encompass a very broad spectrum with regards to age, location, histology, and clinical outcomes. Advances in diagnostic 
imaging, surgical techniques, radiotherapy equipment, and generation of newer chemotherapeutic and targeted agents over the past few years have helped 
improving treatment outcome. Further insights into the molecular pathways leading to the development of tumors made in the past decade are being 
incorporated into routine clinical practice. Several focused groups within India have been working on a range of topics related to CNS tumors, and a 
significant body of work from India, in the recent years, is being increasingly recognized throughout the world. The present article summarizes key published 
work with particular emphasis on gliomas and medulloblastoma, the two commonly encountered tumors.
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Demographics
The  incidence  of  central  nervous  system  (CNS)  tumors  in 
India  ranges  from  5  to  10  per  100,000  population with  an 
increasing  trend  and  accounts  for  2%  of  malignancies.[1,2] 
Hospital‑based  databases  capturing  CNS malignancies  had 
been analyzed prospectively from registrations in the 
neuro‑oncology  clinic  of  a  tertiary  care  center  over  a 
period of 1 year.[3] Astrocytomas  (38.7%)  were  the  most 
common  primary  tumors with  the majority  being  high‑grade 
gliomas  (59.5%). More  interestingly  during  the  presentation, 
the median age of glial tumors was seen to be at least a 
decade  earlier  than  reported  in  the Western  population, which 
could be partially explained by the lower life expectancy 
and a higher proportion of the younger population in India.[3] 
However, the median age of pediatric tumors such as brainstem 
glioma, medulloblastoma  (MB),  and  supratentorial  primitive 
neuroectodermal  tumors  (PNET) was  comparable with Western 
population. Another multi  institutional  effort  involving  seven 
tertiary care hospitals reported the epidemiological profile 
of  3936  pediatric  tumor  patients.[4] The most common tumor 
was  astrocytoma  (34.7%)  followed  by MB  and  supratentorial 
PNETs  (22.4%)  and  craniopharyngioma. Most  of  the  astrocytic 
tumors were reported to be low grade commonly pilocytic 
astrocytoma and subependymal giant cell astrocytoma. This was 
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