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Introduction
Central nervous tumors (CNS tumors) are a major contributor 

to the global cancer-related morbidity and mortality, causing 2.7% 
of cancer deaths, with a higher incidence in males as compared to 
females. Remarkably, both incidence and mortality rates of primary 
tumors are higher in developed countries than in developing 
countries.Studies, particularly in Western countries, have indicated 
an increasing occurrence of CNS cancers, most notably among the 
elderly population. In the USA, the incidence of primary brain tumors 
is roughly 14.8/100,000/year, while the mortality rate is 5.6/100,000 
and 3.7/100,000 for males and females, respectively. Pakistan, a low-
income country, is the ��h most populated country in the world4.CNS 
tumors are the 13th most frequently diagnosed tumors in Pakistan, with 
approximately 3.6% diagnosed as malignant, and they are the 8th most 
frequent cause of cancer related mortality;. Aetiopathogenesis of CNS 
tumours are not well understood. Main risk factors include genetic 
factors, ionizing radiation, viral infections, hormonal contraceptives, 
statins, and alcohol, but no de�nite conclusions can be taken3.�ere 
are some data to suggest that CNS tumors may be a consequence of 
workplace, dietary, and other personal or residential exposures, but 
studies of cell phone use and electromagnetic �elds were inconclusive in 
tying its use as a cause of CNS tumors. Central nervous system tumors 
feature more than 100 histological subtypes according to the revised 4th 
edition of WHO’s 2016 classi�cation of CNS neoplasms. Gliomas are 
the most common primary CNS tumors, responsible for an estimated 
24.7% of all primary tumors and 74.6% of all malignant tumors. Other 
histologically distinct tumors consist of ependymomas, schwannomas, 
medulloblastomas, CNS lymphomas, and meningiomas. Unfortunately, 
in Pakistan, the collection of epidemiological data is tricky due to a 
lack of a centralized cancer registry system and data collection system. 
In this study, we aimed to systematically investigate the status of CNS 

cancer research in Pakistan. We have recently reported the continuous 
rise of central nervous system tumors in Pakistan. It, therefore, becomes 
highly relevant to investigate if CNS tumors are being appropriately 
investigated by Pakistani researchers. While there are considerable 
research papers being published from the country, the tumor type must 
be addressed more aggressively due to its high incidence, prevalence, 
and mortality in Pakistan. Moreover, the study presented herein has, 
for the �rst time, quantitatively investigated the status of CNS tumour 
research in Pakistan. We recommend continuity of such studies so that 
the status of CNS tumour research may be monitored appropriately to 
give relevant data to policy makers.

Methods
�is observational review was directed at Dow International 

Medical College of Karachi utilizing a three-part strategy: (1) literature 
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Discussion
�ere has been substantial increase in CNS tumours in various 

cities of Pakistan as reported by mainstream cancer epidemiological 
bodies of the country including the Punjab Cancer Registry, the 
Dow Cancer Registry8 as well as from the Karachi Cancer Registry. 
It is therefore very important to investigate Pakistani researchers are 
appropriately investigating these tumours or not. �e current study 

is �rst ever systematic approach to investigate existing status of CNS 
cancer research in Pakistan (Figure 2). 

Overall, our data highlight notable increase in CNS cancer research 
a�er the year 2000 which is concordant with the increasing incidence 
and prevalence of these tumous in the country in recent years. While 
the average number of publications per year is only 6.8 papers/year, it 
must be noted that there is an upstroke in number of papers published 
in recent years indicating that Pakistan researchers have taken up 

Table 2: Major contributing institutions to CNS cancer research in Pakistan.

Figure 1: The working algorithm utilized in this study.

Figure 2: Annual growth of CNS cancer related publications from Pakistan during 1997to date.
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on investigating these tumours as their numbers rise in the country. 
�is is in contrast to status of esophageal and skin cancer research as 
reported by our groups previously 8; 6 It is encouraging to note that 
approximately 70% of the publications were original research articles. 
�is indicates that CNS cancer research is a prime focus of Pakistani 
researchers and they are aiming to publish more of original data with 
high novelty quotient [9]. 

While a good number of Pakistani institutes (a total of 55) 
participated in CNS cancer research presented in our study, it is 
important to note that these are representative of only 14 cities of 
Pakistan. It is therefore highly encouraged that more cities (and 
institutes) invest their resources towards investigating CNS cancers in 
Pakistan.

A sign of concern however is the fact that almost 50% of the 
publications did not publish in impact factor journals and therefore 
were not rated as high impact papers. Perhaps for this reason, 
considerable publications did not receive any citation to date indicating 
their invisibility/importance to relevant readers/researchers. It is 
important that Pakistani researchers publish their research in indexed 
journals so that the research is easily visible to international/relevant 
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