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INTRODUCTION:

Glioma is a tumor derived from glial cells; the supporting cells of the central nervous system (CNS); are the most
common primary malignant tumor of the brain(1). These tumors arise within the substance of the brain and carry
significant morbidity and mortality. World Health Organization (WHO) has classified glioma based on histology
and molecular biology incorporating new markers of classification such as IDH mutation and 1p/18q co deletion
etc(2).

As per recent global data of year 2020 by the global cancer observatory GLOBOCAN WHO, glioma emerged with
an incidence of 308,102 cases globally with 168,346 cases in males and 139,756 cases in females and a 5 year
prevalence of 837,152 cases globally(1). More than 54% of cases were reported from Asia (~166,925 cases), while
46% of cases were reported in other regions collectively in Europe, Latin America, North America, Africa, and
Oceania(1). Reported mortality of glioma as per data of 2020 remains high with 251,329 deaths globally and 137,646
deaths solely in Asia reflecting the growing health burden of glioma(1). Glioma incidence is expected to rise from
the current incidence to nearly 435,000 cases by the year 2040(1). In Pakistan glioma remains the 11th most common
cancer in adults and the 9th most common cancer-causing deaths with reported cases of 4770 in 2020 with 3934
deaths, while the 5-year prevalence of glioma in Pakistan was reported to be 10,114 cases(1). Multiple studies across
the globe have established patterns of distribution, overall survival and prognosis of different type of glioma in
different populations(3-6). However, it showing geographical variation. Gliomas have been reported to have male
preponderance with varying male to female ratio from 1.6:1 to nearly 2:1 in different populations with some studies
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mentioning more than 50% patients of Glioblastoma Multiforme were males, similar results have been reported for

Intracranial Ependymoma in pediatric population(7-11). Despite of extensive treatment regimen overall survival
of glioma has not been so promising, with GBM demonstrating the worst clinical outcome. The studies have
reported overall survival of 8.1 to 12 months for GBM and one study from Lombardia, Italy reported 18 months
for newly diagnosed GBM (5,7,9-11).

However, better overall survival has been reported in pediatric population where Pilocytic Astrocytoma has shown
survival of more than 60 months (12). According to the data reported from Karachi cancer registry CNS tumors
are 14th most common malignancy in both genders (13). There is limited literature available reporting on clinical
pattern of glioma with long term survival data. Thus this study was aimed to evaluate clinical pattern and survival
outcome of patients presenting with glioma.

MATERIALS & METHODS:

This observational study was conducted at Cancer Research Laboratory, Clinical Research Division of Medical
Research Center, Liaquat University of Medical & Health Sciences Jamshoro, Pakistan. The glioma patients were
identified from Institutional database which was prospectively established and regularly updated from 2008 till
date. A total of 139 patients who were registered with confirmed biopsy of glioma were included. Complete set of
clinical information and histopathological characteristics were retrieved from clinical database while latest update
of vital status was recorded on telephone call from patients and the family. Total of 79 patients responded to calls
and were interviewed for recent follow-up update and included in survival analysis and 60 patients were lost to
follow up as they could not be contacted thus they were only included in clinical pattern analysis. The overall
survival was calculated from the date of diagnosis and death from any cause, while disease specific survival was
calculated from date of diagnosis till death from glioma.

Statistical analysis:

The data was analyzed by using Statistical Package for Social Sciences (SPSS version 22.0, IBM Corp. Released 2013.
IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp). Continuous variables were analyzed and
presented with median and Standard deviation (+ SD), while categorical variables were analyzed and presented as
frequency distribution and percentage. For comparison of categorical variables chi-square test was applied.
Survival analysis was done by using Kaplan- Meier method with application of Log-rank test. A p-value of <0.05
was considered significant.

RESULTS:

A total of 139 glioma patients were identified out of which 65.5% (n=91) were males and 34.5% (n=48) were females.
Median age of patients was 37 years (range 1-70 SD * 17.6). Over 30 years was the predominant age group (Figure
1). In females predominant age group was <30 years while in males it was >30 years (p-value = 0.04, Figure 2).
Glioblastoma Multiforme was the most common histological type seen in 36% of cases, followed by malignant
glioma (13.7%), oligodandroglioma of no special type (6.8%) and other types were observed in small number of
cases. Considerably great majority was presented with stage IV (68%) followed by stage II (18.7%), stage I1I (12.9%)
and only 6.5% were of stage I glioma. Grade IV was predominant, seen in 44.6% followed by Grade III (17.3%),
Grade II (12.9%) and Grade I (5.8%). However, age and gender did not appear to show any significant association
with stage and grade of the disease.

Treatment Pattern:

Out of 79 patients included in treatment and survival analysis 63 patients (79.7%) received surgery as primary
treatment while 9 (11.4%) and 3 (3.8%) radiotherapy and chemotherapy respectively, while 3 (3.8%) patients
received no primary treatment. While as second line treatment radiotherapy (62%) was given to majority of patients
(Table 1).

Clinical Outcome

Median follow-up was 12 months. A total of 26 patients showed recurrence after primary treatment including 20
(25.3%) patients with local recurrence, 2 (2.5%) regional recurrence and 4 patients (5.1%) with distant metastasis. A
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total of 16 patients died due to glioma with a median disease specific survival of 6 months (longest 103 months,
Figure 3). Age and gender did not appear to show any significant influence on survival.
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Figure 1. Age distribution of patients presenting with glioma
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Figure 2. Age distribution in both genders: Male versus females in age groups <30 versus >30 years

Table 1. Pattern of treatment of glioma: primary treatment and second line treatment
Mode of treatment First line Second line
n(%) n(%)
Surgery 63 (79.7) 7(8.9)
Radiotherapy 9(11.4) 49(62)
Chemotherapy 3(3.8) 6(7.6)
No Treatment 3(3.8) 17(21.5)
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Figure 3. Overall survival of patients presenting with glioma

DISCUSSION

Gliomas are reportedly associated with poor survival outcome. The approach towards gliomas has been improving
with advancement in treatment options and understanding of epidemiology. There is not much data available to
understand pattern of glioma in Pakistan despite of the fact that a large chunk of annual glioma cases occur in Asia
and glioma is one of top cancers in Pakistan(1). Our study is a contribution towards understanding glioma pattern
in Pakistan. Relatively younger patients were observed in our study which is consistent with previously reported
studies which identified that brain tumors were more common in age group of 20-39 years (14). A national study
conducted by Pakistan society of neuro-oncology also reported similar results with the median age of diagnosis for
males and females was 36 & 37 years respectively(15). Median age of diagnosis varies with variant of glioma and
their grading as well as previously reported that the median age of diagnosis of brainstem glioma was 34 years,
while from China the median age of diagnosis of glioma was 38 years, these international results are in consensus
with our median age of diagnosis of glioma in Pakistan(16,17). Our results indicated male preponderance with
65.5% patients being male this is in line with various studies conducted across the globe(18,19). A large
retrospective study conducted in 2019 also reported that 64% patients were males(20). An earlier Karachi based
study conducted in 1999 demonstrated male preponderance as well reflecting that this pattern of glioma have
remained unchanged with regard to gender(21).

In our cohort most common histological type was Glioblastoma Multiforme indicating that it contributes to the
major chunk of gliomas, a retrospective study across 32 neurosurgical centers in Pakistan also reported similar
results with 38% cases being of GBM(20). A Karachi based study also showed that GBM was most common
histological diagnosis (33.5%). However, data from Surveillance, Epidemiology, and End Results (SEER) program
of National Cancer Institute USA reported 54% of gliomas were GBM(22), which in much higher than the reported
data from Pakistan. This may reflect even though GBM is one of most common variant of glioma in adults, in
Pakistan its prevalence is lower in comparison to western world(22). In our cohort nearly 45% patients were having
Grade IV tumors at the time of diagnosis and only 5.7% had Grade I this has also been reflected in earlier study
conducted in Pakistan which demonstrated 39.38% patients had Grade IV tumors(20). This contrasts with one study
conducted at DUHS Karachi which demonstrated that grade I tumors were most common 53.6% in their cohort(23).
Large number of patients having high grade tumors in our case can be partially explained by late presentation and
diagnosis of glioma and this is in conformation with international studies where they have identified Grade IV

LMR]J Volume 6 Issue 04 252 | Page



Research Article

tumors being most common such as one study reviewing cases over last 60 years have identified Grade IV tumors
being most common(24).

The median overall survival time of our study population was 6 months (95% CI SD=1.361) this is comparatively
lower with regards to national and international studies. However, there was scarce data available reported on

overall survival of gliomas in Pakistan. Where there was only one retrospective study reported overall survival of
10 months for low grade gliomas(25). Most international studies have focused on type specific survival, an Italy
based study showed survival of newly diagnosed GBM patient to be 12 months(5). Another French population
based study demonstrated 6.8 and 11.2 months overall survival in patients of GBM aged <70 and >70 yrs.
respectively(9). An study on rare adult brainstem glioma showed median survival of 5.4 years(16). Other Thailand
based small scale study demonstrated comparatively better 18 months median survival for high grade glioma(26).
The survival of the glioma reported to be poor ranging in few months(5,9,27). In our data age and grade did not
appear to influence survival (p=0.105) but globally older age groups demonstrate even poor prognosis(9,28). As
previously reported from National Cancer Data Base study of USA the median survival of only 6.31 months in
patients of GBM older than 70 years(28). This may suggest direct towards aggressive biology leading to poor
survival outcome even after optimum surgery followed by chemotherapy and radiotherapy.

Since this study was an institution based single centre study thus incidence was not measured. The sample size
was small and given its retrospective nature many patients were lost from follow-up, is taken as limitation of the
study. However, this is the large study with long term follow-up of the patients thus we were able suggest longest
survival type which we consider as the strength of the study.

CONCLUSION

Glioma in our study demonstrated male predominance and GBM predominance in consensus with national and
international reports. Overall it showed poor survival. Large scale studies with understanding of biology and
genetic pattern are required followed by optimization of targeted therapy so that survival outcome of the patients
can be improved.
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