Disentangling etiologies of CNS infections in Singapore using multiple correspondence analysis and random forest
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	Etiology
	p-value(a)

	
	Total (N=199)
	Bacterial (N=50)
	Viral (N=33)
	TB (N=22)
	Fungal (N=5)
	Autoimmune (N=10)
	Unknown (N=79)
	

	Demographics
	
	
	
	
	
	
	
	

	     Age over 65, n (%)
	31 (15.6)
	8 (16)
	6 (18.2)
	4 (18.2)
	0 (0)
	2 (20.0)
	11 (13.9)
	0.936

	     Gender, M/F (% males)
	126/73 (63.3)
	30/20 (60)
	19/14 (57.6)
	17/5 (77.3)
	4/1 (80)
	5/5 (50.0)
	51/28 (64.6)
	0.575

	Ethnicity, n (%)
	0.612

	     Chinese 
	145 (72.9)
	41 (82.0)
	25 (75.8)
	15 (68.2)
	5 (100)
	4 (40.0)
	55 (69.6)
	

	     Malay 
	23 (11.6)
	4 (8.0)
	4 (12.1)
	3 (13.6)
	0 (0)
	2 (20.0)
	10 (12.7)
	

	     Indian 
	16 (8.0)
	3 (6.0)
	3 (9.1)
	3 (13.6)
	0 (0)
	2 (20.0)
	5 (6.3)
	

	     Eurasian
	1 (0.5)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	1 (1.3)
	

	     Other
	14 (7.0)
	2 (4.0)
	1 (3.0)
	1 (4.5)
	0 (0)
	2 (20.0)
	8 (10.1)
	

	Comorbidities, n (%)

	     Any comorbidity 
	81 (40.7)
	26 (52.0)
	15 (45.5)
	10 (45.5)
	4 (80.0)
	3 (30.0)
	23 (29.1)
	0.044

	     Diabetes 
	30 (15.1)
	10 (20.0)
	4 (12.1)
	4 (18.2)
	0 (0)
	1 (10.0)
	11 (13.9)
	0.874

	Moderate or severe liver
disease
	5 (2.5)
	3 (6.0)
	1 (3.0)
	0 (0)
	0 (0)
	1 (10.0)
	0 (0)
	0.097

	Moderate or severe renal
disease
	6 (3.0)
	1 (2.0)
	2 (6.1)
	0 (0)
	1 (20.0)
	0 (0)
	2 (2.5)
	0.254

	     Any solid tumor
	17 (8.5)
	6 (12.0)
	2 (6.1)
	2 (9.1)
	0 (0)
	1 (10.0)
	6 (7.6)
	0.901

	     Autoimmune
disease/connective tissue
disease
	5 (2.5)
	1 (2.0)
	1 (3.0)
	1 (4.5)
	1 (20.0)
	0 (0)
	1 (1.3)
	0.189

	Chronic use of steroid or
immunosuppressant
(>21days)
	10 (5.0)
	1 (2.0)
	1 (3.0)
	3 (13.6)
	1 (20.0)
	0 (0)
	4 (5.1)
	0.176

	     HIV
	14 (7.0)
	6 (12.0)
	4 (12.1)
	0 (0)
	2 (40.0)
	0 (0)
	2 (2.5)
	0.012


Supplementary Table 1: Demographics and comorbidities of the study population, stratified by etiology
(a) Fisher’s exact test for proportion of each variable in the different etiologies

Supplementary Table 2: Distribution of etiologies in HIV-positive patients

	Etiology (N=14)
	n/N
	% (95%-CI)

	     Treponema pallidum
	6/14
	42.9 (21.4-67.4)

	     Cytomegalovirus
	2/14
	14.3 (4.0-39.9)

	     Cryptococcus neoformans
	2/14
	14.3 (4.0-39.9)

	     Unknown
	2/14
	14.3 (4.0-39.9)

	     Herpes simplex virus
	1/14
	7.1 (1.3-31.5)

	     Varicella zoster virus
	1/14
	7.1 (1.3-31.5)



Supplementary Table 3: CSF results in the study population
	
	Etiology
	

	Number (n) with abnormal
CSF investigations
	Total

	Bacterial

	Viral

	TB

	Fungal

	Autoimmune

	Unknown

	
p-value(a)

	CSF/Blood glucose <0.6, n/N(b) (%)
	90/134 (67.2)
	24/30 (80)
	9/19 (47.4)
	16/18 (88.9)
	2/2 (100)
	2/6 (33.3)
	37/59 (62.7)
	0.012

	Elevated CSF white cell, n/N (%)
	
	
	
	
	
	
	
	0.049

	     CSF white cells: 5-200 cells/ul
	111/195 (56.9)
	18/47 (38.3)
	22/33 (66.7)
	15/22 (68.2)
	2/5 (40.0)
	8/10 (80.0)
	46/79 (59.0)
	

	     CSF white cells: >200 cells/ul
	62/195 (31.8)
	25/47 (53.2)
	9/33 (27.3)
	6/22 (27.3)
	0/5 (0)
	1/10 (10.0)
	21/79 (26.9)
	

	Protein(c), n/N (%)
	146/195 (74.9)
	40/47 (85.1)
	25/33 (75.8)
	20/22 (90.9)
	3/5 (60.0)
	4/6 (40.0)
	54/78 (69.2)
	0.014


(a) Fisher’s exact test for proportion of each variable in the different etiologies
(b) n= number with abnormal finding, N= total tested
(c) abnormal protein level of 10-40 
