[bookmark: _Hlk26623065]Supplemental Table 1 – PD-L1 tumor proportion score concordance between cell blocks and lung tumor resections.
	
	PD-L1 TPS (%)
	Concordance, Cut-Off

	Case 
	Cell Block
	Lung Tumor Resection
	TPS ≥ 50% 
	TPS ≥ 1%

	1
	0
	0
	Yes
	Yes

	2
	0
	1
	Yes
	No

	3
	2
	0
	Yes
	No

	4
	0
	0
	Yes
	Yes

	5
	0
	0
	Yes
	Yes

	6
	5
	3
	Yes
	Yes

	7
	1
	0
	Yes
	No

	8
	1
	0
	Yes
	No

	9
	0
	0
	Yes
	Yes

	10
	0
	0
	Yes
	Yes

	11
	0
	0
	Yes
	Yes

	12
	5
	0
	Yes
	No

	13
	30
	20
	Yes
	Yes

	14
	27
	25
	Yes
	Yes

	15
	0
	0
	Yes
	Yes

	16
	0
	0
	Yes
	Yes

	17
	0
	0
	Yes
	Yes

	18
	23
	0
	Yes
	No

	19
	8
	0
	Yes
	No

	20
	0
	0
	Yes
	Yes

	21
	15
	0
	Yes
	No

	22
	0
	0
	Yes
	Yes

	23
	0
	1
	Yes
	No

	24
	0
	0
	Yes
	Yes

	25
	0
	0
	Yes
	Yes

	26
	0
	0
	Yes
	Yes

	27
	0
	1
	Yes
	No

	28
	0
	0
	Yes
	Yes

	29
	0
	0
	Yes
	Yes

	30
	0
	1
	Yes
	No

	31
	0
	0
	Yes
	Yes

	32
	93
	58
	Yes
	Yes

	33
	100
	100
	Yes
	Yes

	34
	67
	55
	Yes
	Yes

	35
	53
	83
	Yes
	Yes

	36
	98
	94
	Yes
	Yes

	37
	50
	55
	Yes
	Yes

	38
	98
	98
	Yes
	Yes

	39
	85
	10
	No
	Yes

	40
	69
	20
	No
	Yes

	41
	65
	4
	No
	Yes

	42
	28
	60
	No
	Yes

	43
	0
	55
	No
	No

	44
	85
	93
	Yes
	Yes

	45
	0
	0
	Yes
	Yes

	46
	0
	0
	Yes
	Yes

	47
	23
	50
	No
	Yes

	48
	0
	0
	Yes
	Yes

	49
	5
	0
	Yes
	No

	50
	0
	0
	Yes
	Yes

	51
	83
	85
	Yes
	Yes

	52
	1
	0
	Yes
	No

	53
	0
	0
	Yes
	Yes

	54
	0
	10
	Yes
	No

	55
	0
	8
	Yes
	No

	56
	0
	0
	Yes
	Yes

	57
	2
	0
	Yes
	No

	58
	40
	80
	No
	Yes

	59
	0
	0
	Yes
	Yes

	60
	0
	0
	Yes
	Yes

	61
	0
	0
	Yes
	Yes

	62
	0
	0
	Yes
	Yes

	63
	8
	30
	Yes
	Yes

	64
	30
	60
	No
	Yes

	65
	0
	0
	Yes
	Yes

	66
	0
	0
	Yes
	Yes

	67
	28
	50
	No
	Yes

	68
	0
	0
	Yes
	Yes

	69
	1
	0
	Yes
	No

	70
	1
	0
	Yes
	No

	71
	0
	0
	Yes
	Yes

	72
	95
	90
	Yes
	Yes

	73
	55
	70
	Yes
	Yes

	74
	40
	0
	Yes
	No

	75
	0
	0
	Yes
	Yes

	76
	0
	0
	Yes
	Yes

	77
	0
	1
	Yes
	No

	78
	8
	1
	Yes
	Yes

	79
	0
	10
	Yes
	No

	80
	100
	100
	Yes
	Yes

	81
	0
	0
	Yes
	Yes


Abbreviations: PD-L1 – programmed death ligand; TPS – tumor proportion score 



Supplemental Table 2 – Comparison of continuous PD-L1 tumor proportion scores with cell block cellularity groups.
	Cellularity
	< 200 
	200-500 
	> 500 

	Observer
	CP-1
	CP-2
	CP-1
	CP-2
	CP-1
	CP-2

	Cases (n)
	27
	28
	25
	32
	29
	21

	Intraclass correlation coefficient
(95% CI)
	0.73 (0.49, 0.87)
	0.54 (0.22, 0.76)
	0.77 (0.55, 0.89)
	0.90
(0.81, 0.95)
	0.95 (0.89, 0.97)
	0.98 (0.95, 0.99)

	Pearson correlation
	0.73
	0.56
	0.77
	0.90
	0.95
	0.98

	Kappa squared weights
	0.67
	0.46
	0.62
	0.85
	0.74
	0.62


Abbreviations: PD-L1 – programmed death ligand, CP – cytopathologist, CI – confidence interval


















Supplemental Table 3 – Digital image analysis of PD-L1 immunohistochemistry in control tissues after CytoLyt® prefixation and delayed formalin fixation.
	Tissue type
	Pre-analytic variable
	Total proportion of positive cells, %
	Proportion of strong positive, %
	Proportion of moderate positive, %
	Proportion of weak positive, %
	H-score

	Tonsil
	NBF
	88.44
	64.67
	23.30
	0.46
	241.08

	Tonsil
	CytoLyt
	88.22
	66.33
	21.22
	0.66
	242.11

	Tonsil 
	1h Delay
	86.03
	59.08
	26.39
	0.56
	230.58

	Tonsil
	6h Delay
	91.48
	58.95
	31.48
	1.06
	240.86

	Tonsil
	18h Delay
	92.07
	59.41
	31.85
	0.81
	242.73

	Placenta
	NBF
	51.66
	41.23
	10.10
	0.32
	144.23

	Placenta
	CytoLyt
	40.41
	33.82
	5.26
	0.33
	114.31

	Placenta
	1h Delay
	52.34
	41.51
	10.46
	0.38
	145.81

	Placenta
	6h Delay
	49.76
	31.73
	17.57
	0.46
	130.79

	Placenta
	18h Delay
	52.63
	38.56
	13.62
	0.44
	143.37

	Placenta
	24h Delay
	52.81
	39.05
	13.47
	0.30
	144.38


Abbreviations: h – hours; NBF – 10 % neutral-buffered formalin 















Supplemental Table 4 – PD-L1 tumor proportion scores of dual-processed pleural fluids and endobronchial ultrasound-guided transbronchial needle aspiration specimens.
	
	
	PD-L1 TPS, %
	Concordance, cut-off

	Case
	Specimen type
	Formalin-fixed
	CytoLyt-fixed
	TPS ≥ 50% 
	TPS ≥ 1%

	1
	EBUS-TBNA
	60
	80
	Yes
	Yes

	2
	EBUS-TBNA
	97
	100
	Yes
	Yes

	3
	PLFL
	50
	80
	Yes
	Yes

	4
	PLFL
	60
	75
	Yes
	Yes

	5
	EBUS-TBNA
	90
	95
	Yes
	Yes

	6
	PLFL
	63
	65
	Yes
	Yes

	7
	PLFL
	55
	50
	Yes
	Yes

	8
	PLFL
	70
	55
	Yes
	Yes

	9
	PLFL
	80
	80
	Yes
	Yes

	10
	EBUS-TBNA
	99
	95
	Yes
	Yes

	11
	EBUS-TBNA
	75
	63
	Yes
	Yes

	12
	PFLF
	65
	90
	Yes
	Yes

	13
	EBUS-TBNA
	100
	98
	Yes
	Yes

	14
	PLFL
	88
	88
	Yes
	Yes

	15
	EBUS-TBNA
	65
	80
	Yes
	Yes

	16
	EBUS-TBNA
	100
	93
	Yes
	Yes

	17
	PLFL
	75
	80
	Yes
	Yes

	18
	PLFL
	85
	70
	Yes
	Yes

	19
	PLFL
	93
	100
	Yes
	Yes

	20
	EBUS-TBNA
	100
	100
	Yes
	Yes

	21
	PLFL
	50
	40
	No
	Yes

	22
	PLFL
	5
	3
	Yes
	Yes

	23
	PLFL
	1
	1
	Yes
	Yes

	24
	PLFL
	30
	25
	Yes
	Yes

	25
	EBUS-TBNA
	20
	8
	Yes
	Yes

	26
	PLFL
	23
	30
	Yes
	Yes

	27
	PLFL
	15
	1
	Yes
	Yes

	28
	EBUS-TBNA
	2
	5
	Yes
	Yes

	29
	PLFL
	20
	20
	Yes
	Yes

	30
	EBUS-TBNA
	2
	0
	Yes
	No

	31
	EBUS-TBNA
	35
	65
	No
	Yes

	32
	EBUS-TBNA
	0
	0
	Yes
	Yes

	33
	PLFL
	0
	0
	Yes
	Yes

	34
	EBUS-TBNA
	0
	0
	Yes
	Yes

	35
	PLFL
	0
	0
	Yes
	Yes

	36
	PLFL
	0
	0
	Yes
	Yes

	37
	EBUS-TBNA
	0
	0
	Yes
	Yes

	38
	PLFL
	0
	0
	Yes
	Yes

	39
	PLFL
	0
	0
	Yes
	Yes

	40
	EBUS-TBNA
	0
	0
	Yes
	Yes

	41
	PLFL
	0
	0
	Yes
	Yes

	42
	PLFL
	0
	0
	Yes
	Yes

	43
	PLFL
	0
	0
	Yes
	Yes

	44
	EBUS-TBNA
	0
	0
	Yes
	Yes

	45
	EBUS-TBNA
	0
	0
	Yes
	Yes

	46
	EBUS-TBNA
	0
	0
	Yes
	Yes

	47
	EBUS-TBNA
	0
	0
	Yes
	Yes

	48
	PLFL
	0
	0
	Yes
	Yes

	49
	PLFL
	0
	0
	Yes
	Yes

	50
	PLFL
	0
	0
	Yes
	Yes

	51
	EBUS-TBNA
	0
	1
	Yes
	No

	52
	EBUS-TBNA
	0
	3
	Yes
	No


Abbreviations: PLFL – pleural fluid, PD-L1 – programmed death ligand, EBUS-TBNA – endobronchial ultrasound-guided transbronchial needle aspiration 




















Supplemental Table 5 – Digital image analysis of PD-L1 immunohistochemistry in a subset of dual-processed pleural fluids.
	
	Percent Positive
	H-Score

	Case
	Formalin-fixed
	CytoLyt-fixed
	Formalin-fixed
	CytoLyt-fixed

	6
	27.6983
	29.492
	47.2274
	53.4005

	7
	26.4819
	29.3599
	38.7094
	39.3162

	17
	43.064
	43.9248
	80.46
	86.4623

	18
	55.5556
	48.53567
	118.018
	104.6249

	22
	19.7248
	22.3844
	42.9664
	50.1217

	24
	15.7072
	16.5574
	26.8522
	29.8361

	26
	18.3432
	28.3019
	27.2189
	45.283

	29
	31.6746
	33.59937
	42.654
	44.51736

	38
	2.22158
	1.900818
	4.16182
	3.126987

	39
	3.24544
	8.15287
	5.22876
	14.4586

	42
	3.12835
	1.70709
	4.96067
	2.89867

	43
	1.46482
	1.68914
	2.23325
	2.79631


















Supplemental Figure 1 – Difference in PD-L1 tumor proportion score between lung tumor resection (LTR) and cell block (CB) by time interval between specimens.
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[bookmark: _GoBack]Supplemental Table 6 – Summary of cytology-histology comparative studies using PD-L1 22C3 IHC pharmDxTM with cell blocks  

	Author (ref.)
	Number of specimens (total)
	Specimen
pairs from same patient
	Specimen pairs from
same tumor site*
	Cytological preparation type, Fixative 
	Paired surgical material 
	TPS cut-off values

	Skov (1)  
	174
	87
	84
	Smear/CB, 10% NBF
	Resection, core biopsy, mucosal biopsy
	≥1%, ≥5%, ≥10%,  
≥50%

	Heymann (2)
	214
	23
	3
	CB, 10% NBF

	Resection, core biopsy
	≥50%

	Noll (3)
	82
	41
	34
	CB, 95% ethanol/10% NBF
	Core biopsy
	≥50%

	Torous (4)
	232
	0
	0
	CB, CytoLyt/formalin
	Resection, core biopsy, transbronchial biopsy
	<1%, 
≥50%

	Wang (5)
	1419
	27
	Not specified
	CB, CytoLyt/formalin or 10% NBF only
	Resection, core biopsy, endobronchial biopsy, skin punch biopsy
	≥1%,  
≥50%

	Ilie (6)
	140
	70
	Not specified
	CB, 10% NBF
	Bronchial biopsy
	≥1%,  
≥50%

	Xu (7)
	104
	52
	Not specified
	CB, 10% NBF
	Resection, core biopsy
	≥1%,  
≥50%

	Sakata (8)
	122
	61
	21
	CB, fixative not specified
	Resection
	≥1%,  
≥50%

	Hernandez (9)
	104
	52
	25
	CB, RPMI/10% NBF
	Resection, core biopsy
	<1%, 
≥50%

	Mei (10)
	265
	0
	0
	CB, 10% NBF
	Resection, core biopsy
	≥1%,
≥50%

	Wang (11)
	265
	34
	16
	CB, CytoLyt/5% NBF
	Core biopsy
	≥50%

	Lou
(our study)
	162
	81
	81
	CB,
10% NBF
	Resection
	≥1%,
≥50%


* Pleural fluids excluded
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