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[bookmark: _Toc93242534]Inclusion Criteria 
[bookmark: _Toc93242535]1. HIV-1 infected individuals 
2. Cryptococcal disease diagnosed pre-ART by positive culture or typical clinical features plus positive India ink staining or antigen detection
3. Successful induction therapy for AIDS-related cryptococcal meningitis (presence of two of the following)
A. Complete 4 weeks of induction and 8 weeks of consolidation treatment
B. Two times of cerebrospinal fluid cryptococcal cultures were negative 
4. Taking antiretroviral therapy
5. plasma HIV-1 RNA below 500 copies per milliliter
6. Patients with chronic inflammation of the central system (presence of one or more of the following)
1. CSF protein is higher than 0.45g/L 
2. CSF nucleated cell count is greater than 8/uL 
3. Cranial radiological examination revealed abnormal signal lesions such as inflammation, edema and so on
7. Patients with cognitive impairment
8. Patients were no alcohol use and smoking.
9. Patients are willing to give informed consent
Exclusion Criteria
1. Pregnant or breast-feeding
2. Patients with poor treatment compliance
[bookmark: _Hlk108003027]3. Patients who have been treated with immunosuppressants or other immunomodulators or cytotoxic drugs within 6 months before screening
4. Patients with severe underlying diseases of the heart, brain, liver and kidney
5. Absolute neutrophil count at 1000 cells per μL or less, platelet count less than 75000/ul
6. A known hypersensitivity or contraindication to lenalidomide
7. Participated in other clinical trials within 3 months


Table S1.   IRIS Criteria (ACTG, 2009)

	1. Initiation, reintroduction or change in antiretroviral therapy/regimen or therapy for opportunistic infections (OI).
AND

	2.  Evidence of:
a. an increase in CD4+ cell count as defined by ≥50 cells/mm3 or a ≥2- fold rise in CD4+ cell count, and/or   
b. decrease in the HIV-1 viral load of >0.5 log10 and/or   
c. weight gain or other investigator-defined signs of clinical improvement in response to initiation, reintroduction or change of either antiretroviral therapy/regimen or OI therapy.
AND

	3. Symptoms and/or signs that are consistent with an infectious or inflammatory condition.
AND

	4. These symptoms and/or signs cannot be explained by a newly acquired infection, the expected clinical course of a previously recognized infectious agent, or the side effects of medications
AND

	5. For purposes of data collection the infectious/inflammatory condition must be attributable to a specific pathogen or condition.














[bookmark: _Toc93242537][bookmark: _Hlk109850917]Table S2 Abbreviations of CSF cytokine
	[bookmark: OLE_LINK1]α2M
	alpha 2-macroglobulin

	Apo.AI 
	apolipoprotein AI

	Apo. E
	apolipoprotein E

	Aβ42
	amyloid beta 1-42

	CFH
	complement Factor H

	FGF-2
	fibroblast growth factor -2

	G-CSF
	granulocyte colony-stimulating factor

	GM-CSF
	granulocyte-macrophage colony-stimulating factor

	GRO
	growth-related oncogene

	[bookmark: _Hlk91348784]IFN-γ
	interferon-γ

	[bookmark: _Hlk91348715][bookmark: _Hlk91348848]IL-1α
	interleukin-1α

	[bookmark: _Hlk91348728][bookmark: _Hlk91348856]IL-1β
	interleukin-1β

	IL-10
	interleukin-10

	IL-12p40
	interleukin-12p40

	IL-12p70
	interleukin-12p70

	IP-10
	interferon gamma induced protein 10

	MCP-1
	monocyte chemotactic protein 1

	MIP-1α
	macrophage inflammatory protein-1α

	MIP-1β
	macrophage inflammatory protein-1β

	PDGF-AA
	platelet-derived growth factor-AA

	pTau
	phosphorylated tau

	sCD40L
	soluble CD40 ligand

	tTau
	total tau

	TNF-α
	tumor necrosis factor-α







[bookmark: _Toc93242538]


Information Classification: General

Table S3 Cognitive analysis and CSF profile analysis between the two group in W0 and W24（actual value）
	

	
	Cognitive improvement group
	Cognitive non-improvement group

	
	Patient 1
	Patient 2
	Patient 3
	Patient 4
	Patient 5
	Patient 6
	Patient 7

	MoCA-W0
	26
	13
	0
	23
	23
	24
	14

	MoCA-W24
	30
	26
	28
	26
	24
	25
	19

	IHDS-W0
	8
	2.5
	0
	12
	9.5
	10.5
	9

	IHDS-W24
	10
	11
	10
	12
	12
	12
	10

	ICP-W0(mmH2O）
	150
	80
	140
	210
	220
	110
	190

	ICP-W24(mmH2O）
	120
	152
	150
	85
	200
	120
	95

	WBC-W0((× 106/L)
	68
	120
	20
	240
	0
	3
	0

	WBC-W24((× 106/L)
	2
	2
	10
	0
	1
	10
	7

	ALB-W0(g/L）
	296
	352
	341
	85.6
	27.3
	33.5
	58.8

	ALB-W24(g/L）
	69.7
	52.8
	35.3
	52.7
	23.2
	43.4
	59.2

	IgG-W0(g/L)
	123
	314
	198
	24.5
	3.86
	4.67
	10.1

	IgG-W24(g/L)
	-
	45.1
	11.2
	10.4
	3.35
	29
	43

	Protein-W0(g/L)
	4.67
	7.98
	5.19
	1.317
	0.43
	0.56
	0.76

	Protein-W24(g/L)
	1.081
	1.24
	0.745
	0.788
	0.37
	0.908
	1.15

	Chlorine-W0(mmol/L)
	119
	118
	127
	119
	127
	118
	127

	Chlorine-W24(mmol/L)
	128
	131
	128
	121
	123
	127
	123

	Glucose-W0（mmol/L）
	1.8
	2.1
	2.6
	2.7
	5
	2.8
	2.8

	Glucose-W23（mmol/L）
	2.4
	2.5
	3.6
	2.6
	4.7
	2.4
	2.8


MoCA: Montreal Cognitive Assessment scores; IHDS: International HIV Dementia Scale scores; ICP: intracranial pressure; WBC: white blood cell; ALB: Albumin



[bookmark: _Toc93242539]Table S4 CSF cytokine profile analysis between the two group inW0 and W24 (actual value)
	
	
	
	
	
	
	
	

	
	Cognitive improvement group
	Cognitive non-improvement group

	
	P1-W0
	P1-W24
	P2-W0
	P2-W24
	P3-W0
	P3-W24
	P4-W0
	P4-W24
	P5-W0
	P5-W24
	P6-W0
	P6-W24
	P7-W0
	P7-W24

	α-2-M
	58956
	10777
	98548
	4765
	62536
	3814
	9349
	2942
	2136
	7109
	9510
	2778
	1226
	4331

	apoA-I
	7139
	6850
	14351
	683.32
	12453
	668.25
	3025
	788.79
	901.43
	2047.9
	37504
	833.9
	1251
	1214

	Apo. E
	4805
	5683
	12881
	1764
	7098
	2487
	2155
	1873
	972.01
	5462
	6016
	2829
	606.14
	2633

	Complement C3
	15743
	10475
	36994
	4010
	24662
	818.22
	1365
	1909
	2882
	4249
	11684
	2914
	1973
	1335

	CFH
	17591
	4617
	25658
	2381
	21323
	2275
	5247
	1603
	807.24
	3699
	2831
	1253
	679.74
	2446

	FGF-2
	16.08
	16.08
	27.97
	16.08
	27.97
	16.08
	33.5
	16.08
	13.73
	-
	38.82
	13.73
	13.73
	48.91

	G-CSF
	2514
	22.02
	519.74
	3.57
	552.28
	3.57
	117.52
	5.99
	3.9
	-
	15.61
	2.84
	3.9
	2.84

	GM-CSF
	2.1
	0.98
	1.78
	1.02
	1.11
	1.94
	10.19
	2.81
	0.81
	2.58
	0.85
	1.29
	1.11
	1.29

	IFN-γ
	1.31
	1.31
	1.85
	0.7
	1.26
	0.66
	21.1
	1.6
	0.7
	1.67
	0.66
	1.01
	0.82
	0.66

	GRO
	1878
	111.65
	1372
	63.2
	313.51
	32
	2385
	149.74
	7.86
	117.5
	105.16
	44.05
	18.59
	73.45

	IL-10
	25.46
	4.21
	22.79
	4.14
	16.38
	2.45
	36.76
	4.07
	2.45
	-
	2.69
	2.45
	2.45
	3.7

	IL-12p40
	3.62
	1.78
	0.8
	0.38
	0.52
	0.92
	41.6
	10.92
	0.8
	1.65
	1.21
	1.13
	0.7
	0.52

	IL-12p70
	2.27
	2.46
	1.25
	0.67
	2.09
	2.09
	2.79
	1.34
	0.98
	2.69
	0.98
	1.25
	1.25
	1.44

	PDGF-AA
	2.78
	5.66
	2.78
	6.92
	2.78
	2.78
	7.73
	2.78
	2.78
	6.89
	10.73
	2.9
	2.78
	3.99

	IL-13
	1.36
	1.19
	1.05
	0.8
	0.74
	0.71
	1.33
	1.09
	0.99
	1.91
	0.99
	0.99
	1.29
	0.92

	sCD40L
	6.98
	2.49
	3.04
	2.49
	2.49
	4.91
	9.19
	2.49
	2.49
	-
	10.11
	2.49
	2.49
	2.49

	IL-17α
	57.05
	0.62
	0.87
	0.62
	4.12
	0.62
	9.9
	0.62
	1.48
	-
	0.64
	1.13
	1.82
	0.62

	IL-1α
	1.86
	1.91
	1.77
	1.71
	1.48
	1.65
	1.25
	1.37
	1.25
	3.37
	1.77
	1.95
	1.73
	1.42

	IL-1β
	2.15
	1.15
	2.01
	1.09
	1.15
	0.88
	3.19
	1.11
	1.13
	2.16
	1.03
	1.03
	0.84
	1.13

	IL-2
	1.12
	0.72
	0.9
	0.69
	0.77
	0.64
	1.29
	0.81
	0.77
	1.44
	0.72
	0.7
	0.72
	0.74

	IL-3
	0.29
	0.41
	0.3
	0.44
	0.24
	0.43
	0.55
	0.34
	0.5
	0.82
	0.49
	0.52
	0.54
	0.3

	IL-4
	1.11
	1.49
	12.24
	2.22
	0.28
	0.82
	11.56
	0.82
	0.59
	2.71
	3.29
	2.22
	0.41
	0.49

	IL-6
	7715
	12.8
	3387
	63.58
	2791
	2.85
	164.34
	2.85
	2.85
	-
	10.97
	2.85
	2.85
	2.85

	IL-8
	788.78
	175.42
	904.74
	164.92
	332.94
	64.25
	1514
	118.93
	21.29
	234.05
	97.56
	62.23
	93.68
	171.82

	IP-10
	9890
	12150
	10595
	4404
	9030
	3063
	14536
	12231
	331.24
	13221
	7336
	3398
	3997
	9823

	MCP-1
	1838
	1624
	2475
	2268
	3313
	987.31
	1408
	923.8
	1027
	3992.12
	1913
	981.12
	1165
	3011

	MIP-1α
	9.3
	4.61
	52.56
	18.47
	5.15
	3.38
	3.38
	3.38
	3.38
	-
	10.37
	3.38
	3.44
	5

	MIP-1β
	21.91
	23.79
	41.68
	31.7
	33.2
	9.58
	13.45
	5.86
	7.64
	31.83
	24.72
	13.92
	4.18
	17.91

	TNF-α
	22.25
	7.46
	22.25
	6.82
	12.37
	2.46
	66.53
	8.22
	1.26
	8.22
	5.76
	3.01
	3.65
	5.21

	αβ42
	1111
	2364
	885.51
	708.02
	1449
	1573
	409.02
	693.92
	397.62
	2453
	2132
	1168
	1099
	1285

	tTau
	628.5
	1594
	419.25
	431.47
	640.93
	752.55
	199.06
	234.58
	89.99
	1309.82
	585.02
	681.32
	216.26
	628.5

	pTau 181
	19.03
	61.43
	39.49
	38.37
	33.1
	42.96
	15.41
	19.12
	20.75
	85.14
	64.31
	48.8
	27.67
	36.34


α-2-macroglobulin (α-2-M), apolipoprotein A-I (apoA-I), Complement Factor H (CFH), fibroblast growth factor 2 (FGF-2), granulocyte-colony stimulating factor (G-CSF), granulocyte-macrophage colony-stimulating factor (GM-CSF), interferon-γ (IFN-γ), growth-regulated oncogene (GRO), soluble CD40 ligand (sCD40L), platelet-derived growth factor-AA (PDGF-AA), interleukin (IL)-12p40, monocyte chemoattractant protein-1 (MCP-1), macrophage inflammatory protein-1α (MIP-1α), tumor necrosis factor-α (TNF-α), amyloid-β (1-42) (αβ42), total Tau (tTau), and phosphorylated tau 181 (pTau181).







Figure S1: The cytokine signaling pathways that changed significantly after treatment in the CI group.
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