Journal of Neuro-Oncology
Proposed Novel Classification of Circumscribed Lower-Grade Gliomas (cLGG) vs. Infiltrating Lower-Grade Gliomas (iLGG): Correlations of radiological features and clinical outcomes

Authors: Ahsan Ali Khana, Muhammad Usman Khalid a, Mohammad Hamza Bajwa a, Faiza Urooj Khesal a, Izza Tahirb, Meher Angezb, Muhammad Waqas Saeed Baqai a, Kiran Aftaba, Shahabuddin Ansaric, Ummul Wara Saeed Khana, Kunwer Sufyan Faisald, Ali Azan Ahmedb, Syed Ather Enama*

Affiliations:
aDepartment of Surgery, Aga Khan University, Karachi, Pakistan
bMedical College, Aga Khan University, Karachi, Pakistan
cDepartment of Computer Science, GIK Institute of Engineering Sciences and Technology, KPK, Pakistan
dZiauddin Medical University, Karachi, Pakistan 

*Corresponding author: 
Syed Ather Enam
E-mail: ather.enam@aku.edu











Figure 3 Presenting symptoms in patients with lower-grade glioma


Figure 5 Contrast enhancement in tumors according to LGG group

Figure 7 Survival according to LGG group and surgery type

	Variable
	Univariate
	Multivariate

	
	Unadjusted Beta Coefficient
	P value
	Confidence Interval
	Adjusted Beta Coefficient
	P value
	Confidence Interval

	Age
	-6.493
	0.004
	(-10.899, -2.087)
	-0.003
	0.325
	(-0.01, 0.003)

	Gender 
	male
	Ref
	
	
	Ref
	
	

	
	female
	-0.105
	0.114
	(-0.324, 0.352)
	-0.097
	0.218
	(-0.252, 0.058)

	Grade
	2
	Ref
	
	
	Ref
	
	

	
	3
	-0.223
	<0.001
	(-0.547, -1.171)
	-0.054
	0.532
	(-0.225, 0.117)

	Contrast enhancement
	None
	Ref
	
	
	Ref
	
	

	
	Subtle
	-0.209
	0.003
	(-0.349, -0.070)
	-0.175
	0.035
	(-0.339, -0.012)

	
	Definite
	-0.208
	0.062
	(-0.427, 0.010)
	-0.031
	0.823
	(-0.302 ,0.241)

	
	Intense
	-0.333
	0.017
	(-0.606, -0.0599)
	-0.175
	0.336
	(-0.535, 0.185)

	KPS pre-op
	4.148
	0.101
	(-0.816, 9.112)
	0.003
	0.371
	(-0.003, 0.009)

	KPS post-op
	2.799
	0.327
	(-2.287, 8.425)
	-0.605
	
	

	Blood loss
	-140.652
	0.024
	(-262.213, -19.091)
	0.000
	0.221
	

	Length of stay
	-0.516
	0.207
	(-1.317, 0.207)
	
	
	

	Surgery type
	biopsy
	ref
	
	
	Ref
	
	

	
	STR
	-0.125
	0.532
	(-0.519, 0.269)
	-0.605
	0.028
	(-1.142, -0.068)

	
	GTR
	-0.058
	0.774
	(-0.454, 0.339)
	-0.512
	0.066
	(-1.058, 0.034)

	Ki-67
	low
	Ref
	
	
	Ref
	
	

	
	Moderately high
	-0.179
	0.008
	(-0.311, -0.047)
	-0.213
	0.028
	(-0.403, -0.023)

	
	High
	-0.208
	0.03
	(-0.396, -0.020)
	-0.098
	0.376
	(-0.317, 0.121)

	Progression
	0.696
	0.368
	(-0.114, 0.305)
	
	
	


Table 2 Logistic Regression analysis for factor in cLGG compared to iLGG

	Overall Cox Regression

	Variables
	Univariate analysis
	Multivariate analysis

	
	Unadjusted Hazard Ratio
	p - value (95% CI)
	Adjusted Hazard Ratio
	p - value (95% CI)

	LGG group
	cLGG
	0.888
	0.581 (0.581, 1.355)
	0.443
	0.015 (0.230, 0.856)

	Age (years)
 
	1.033
	0.251 (0.978 - 1.091)
	0.997
	0.823 (0.974, 1.021)

	Gender
	Female
	0.764
	0.697 (0.197 - 2.964)
	0.610
	0.074 (0.354, 1.049)

	Grade 
	2
	ref
	 
	ref 
	 

	
	3
	1.376
	0.601 (0.416 - 4.559)
	 
	 

	Contrast Enhancement
	None
	ref
	 
	ref 
	 

	
	Subtle
	5.144
	0.124 (0.638 - 41.475)
	0.872
	0.604 (0.519, 1.464)

	
	Definite
	3.998
	0.336 (0.238 - 67.260)
	1.046
	0.909 (0.483, 2.264)

	
	Intense
	41.468
	0.018 (1.871 - 919.280)
	2.539
	0.167 (0.677, 9.523)

	KPS score at presentation
	0.963
	0.132 (0.918 - 1.011)
	 
	 

	KPS score postoperatively
	0.965
	0.167 (0.918 - 1.015)
	 
	 

	Seizures
	0.65
	0.585 (0.139 - 3.048)
	 
	 

	Headache
	2.139
	0.285 (0.530 - 8.635)
	 
	 

	Neurological symptoms
	1.071
	0.933 (0.216 - 5.315)
	 
	 

	
	
	
	
	

	Blood Loss
	1.002
	0.049 (1.000 - 1.004)
	0.999
	0.659 (0.999, 1.000)

	Gross total resection
	0.849
	0.809 (0.224 - 3.210)
	 
	 

	
	
	
	
	

	Subtotal resection
	0.854
	0.853 (0.162 - 4.503)
	 
	 

	Progression of disease
	0.308
	0.083 (0.0816 - 1.170)
	 
	 

	Increased cellularity
	1.009
	0.989 (0.280 - 3.641)
	 
	 

	Ki67
	Low
	ref
	 
	ref 
	 

	
	Moderately High
	4.589
	0.032 (1.139 - 18.490)
	0.889
	0.685 (0.503, 1.571)

	
	High
	2.911
	0.364 (0.289 - 29.303)
	1.162
	0.651 (0.606, 2.226)

	Length of Stay
	0.976
	0.930 (0.567 - 1.680)
	 
	 

	
	
	
	
	

	Tumor type
	Oligodendroglioma
	ref
	 
	ref 
	 

	
	Astrocytoma
	3.331
	0.091 (0.824 - 13.468)
	0.327
	0.603 (0.005, 21.939)

	p53
	1.113
	0.902 - (0.202 - 6.125)
	 
	 

	IDH 1
	1.031
	0.976 (0.138 - 7.672)
	 
	 

	Nuclear Atypia
	0.208
	0.176 (0.021 - 2.021)
	 
	 

	Necrosis
	1.621
	0.651 (0.200 - 13.149)
	 
	 

	Reactive Gliosis
	0.557
	0.635 (0.050 - 6.230)
	 
	 

	Vascular endothelial proliferation
	0.374
	0.355 (0.046 - 3.013)
	 
	 


Table 3 Cox regression proportional hazard for patients
Presenting symptoms
cLGG (%)	
Pre-diagnosed	Neurologic impairment	Seizures* 	Headache	Weight loss	0.2	0.33333333333333331	0.35714285714285715	0.1	0	iLGG (%)	
Pre-diagnosed	Neurologic impairment	Seizures* 	Headache	Weight loss	0.16949152542372881	0.32592592592592595	0.4	0.22962962962962963	8.1481481481481488E-2	



Contrast enhancement
cLGG	
None	Subtle	Definite 	Intense 	0.46666666666666667	0.36666666666666664	6.6666666666666666E-2	0	iLGG	
None	Subtle	Definite 	Intense 	0.2074074074074074	0.57777777777777772	0.1037037037037037	6.6666666666666666E-2	Contrast Enhancement 

Percentage (%)



Mean survival by surgery type and LGG group
Survival in months (mean)	cLGG	
GTR	STR	Overall	25	11	18.77	Survival in months (mean)	iLGG	
GTR	STR	Overall	21	12	14.96	



