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Supplementary Material and Methods

DNA and Oncomine

Briefly, DNA isolation and Next-Generation Sequencing (NGS) were performed with
the QIAamp DNA FFPE Tissue kit (Qiagen, Hilden, Germany) and the Oncomine™ Solid
Tumour DNA Panel Kit (OST, ThermoFisher Scientific, Waltham, USA), respectively, both
according to the manufacturer’s instructions and as described previously[1]. Ten ng was
used as a template to generate genomic libraries. The Oncomine™ Solid Tumour DNA
Panel (ThermoFisher Scientific, Waltham, USA), interrogates somatic mutations (substi-
tutions, insertions, deletions and inversions) on 22 genes, including EGFR, ALK, ERBB2,
ERBB4, FGFR1, FGFR2, FGFR3, MET, DDR2, KRAS, PIK3CA, BRAF, AKT1, PTEN, NRAS,
MAP2K1, STK11, NOTCH1, CTNNB1, SMAD4, FBXW?7, and TP53. Amplicons were cov-
ered on average to a minimum of 500X. To be considered suitable for NGS testing, tumor
cells must comprise at least 20% of cells in the sample and there must be more than 300
tumor cells in total.

RNA and nCounter

RNA from formalin-fixed paraffin-embedded (FFPE) and cytological smear samples
was extracted with a high purity FFPE RNA isolation kit (Roche, Meylan, France) follow-
ing the manufacturer’s instructions. The total RNA (10-200ng) was hybridized with a cus-
tom-designed mixture of biotinylated capture tags and fluorescently labeled reporter
probes (ALK, ROS1, RET, NTRK1, METexA14; Elements Chemistry). The panel was cus-
tomized to identify ALK, ROS1, RET, and NTRK1 gene fusions, and METAex14 [2]. Sample
processing, imaging, and counting were performed with nCounter Prep Station and Dig-
ital Analyzer automated instruments (NanoString Technologies Inc, Seattle, WA) accord-
ing to the manufacturer’s instructions. Expression levels were collected and normalized
with the nSolver analysis software version 2.6 [3, 4]. FFPE samples were considered for
analysis if they contained a minimum of 500 cells in total with at least 10% tumor cells.

PD-L1 immunohistochemistry

Immunohistochemistry (IHC) was performed on cytological smears or four-micron
deparaffinized, formalin-fixed tissue sections using the PD-L1 IHC 22C3 pharmDx assay
(Dako, Glostrup, Denmark; on a Dako Autostainer Link 48) with antigen retrieval and
antibody dilutions following manufacturer’s recommendations. Human tonsil tissue was
used as control. PD-L1 expression in tumor cells was evaluated based on the percentage
of PD-L1 positive on the membrane intensity staining pattern. Cases were classified ac-
cording to the Tumor Proportion Score (TPS) as follows: negative (0 and <1%); low-posi-
tive (1-49%); and high-positive (50-100%). A minimum of 100 tumor cells were evaluated
per sample and PD-L1 positivity was considered when a membrane stain (partial or com-
plete) of tumor cells >1% was observed|[5].



Figure S1. Techniques performed on cytological and biopsy samples (N = 42). Patients with paired
samples are colored in yellow.
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Abbreviations: Endobronquial ultrasound guided transbronchial needle aspiration (EBUS-TBNA),
immunohistochemistry (IHC), next-generation sequencing (NGS), patient (P).

Table S1. Comparison of PD-L1 status between paired cytological and biopsy samples (N = 27).

- Biopsy . Total
Positive Negative
EBUS-TBNA Positive 20 0 20
Negative 3 4 7
Total 23 4 27

Number of observed agreements: 24 (88.9% of the observations). Number of agreements expected
by chance: 18.1 (66.9% of the observations). Kappa = 0.664 (95% confidence interval from 0.326 to
1.000). Abbreviations: EBUS-TBNA, endobronchial ultrasound-guided transbronchial needle.

Table S2. Comparison of PD-L1 immunostaining between paired EBUS-TBNA specimens and
biopsy samples (N = 27).

Biops
TPS>50% e TPS<50% Total
EBUS-TBNA TPS>50% 11 0 1
TPS<50% 5 11 16
Total 16 11 27

Number of observed agreements: 22 (81.5% of the observations). Number of agreements expected
by chance: 13.0 (48.3% of the observations). Kappa= 0.642 (95% confidence interval from 0.377 to
0.906). Abbreviations: EBUS-TBNA, endobronchial ultrasound-guided transbronchial needle; TPS,
tumor proportion score.




Table S3. Characteristics of included studies exploring PD-L1 expression and/or other predictive biomarkers relevant in NSCLC tested by NGS in EBUS-TBNA

samples.
Smear/ Comparison
Reference Year Cell Block N Techniques Molecular Tests histology vs. Study Success Rate/ Concordance Other results / Comments
EBUS-cytology
[6] 2020 Cell Block 40 IHC PD-L1 No Retrospective Success Rate 80% (N=32) PD-L1 expression in advanced NSCLC
Sensitivity 73.3%/Specificity 65.2%/VPN  EBUS-TBNA samples are suitable for PD-
[7] 2020 Cell Block 53 IHC PD-L1 Yes Retrospective 65.2%/VPP 69.8% L1 testing, especially using cutoff of
Concordance 69.8% cutoff TPS>1% (N=37)  TPS>50%, concordance of 79.2% (42 pts)
EBUS 1 d te for PD-L1
8] 2020 Cell Block 189 HC PD-L1 No Retrospective Success Rate 94.7% (N=179) sampie a:z;i;gqua e tor
2020 . . Success Rate 92% (N=110) PD-L1 higher in EBUS than histologic
11 Bl -L1 1 (N=
ol Cell Block 120 tHC PD-L Partial (N=18) Retrospective Concordance 78% (N=18) samples; 5/18 discordant cases TP5>50%
Rat tylet Retracts
NGS/ALK/ S.uccess ate (Stylet Retracted Diagnostic yield comparison of EBUS-
>0 NGS/FISH/ PD-L1 Partially vs Completely): NGS5 88.9% TBNA vs Stylet removal for molecular
[10] 2019 - (TBNA 27/ (Techni . No Retrospective  (N=24)/91.3% (N=21); ALK 88.9% N=24)//s7% . PD_{ | cutoff TPS 250 or <50°%
Stylet 23) echmiques no (N=20)/; PD-L1 85.2% (N=23)/ 87% (N=20) o1&’ cuto or T
specified)
NGS/IHC igl:l{// IliILéS/ 100% concordant results between single
[11] 2019  Cell Block 85 RTPCR/ No Prospective Success Rate 91% (N=77) ° Ant rest s bev &
FISH (Lung Corel, 56 gene and NGS testing
genes)
Cell Block Concordance : EBUS vs TBB 83.8% (N=68) Concordance: TPS cutoff 1%
[12] 2019 71 IHC PD-L1 Yes Retrospective EBUS vs Resected Primary 84.6% (N=13) PD-L1 TPS higher in resected tumors
EBUS vs Resected Metastases 86.7% (N=15) than in EBUS-TBNA
. o N TPS250% higher in EBUS
[13] 2019 Cell Block 265 IHC PD-L1 Partial Prospective Success Rate 86.8% (N=230) EBUS-FNA 100% agrees with histology
(N=34) Concordance 91.3% (N=31) .
samples- same anatomic site (N=16)
TruSeq Am- Success Rate: 92.5% EBUS-TBNA sme;rl's Vks EBUS-TBNA cell-
[14] 2019 Both 67 NGS plicon Cancer No Prospective Concordance: 73% (N=33) Ocks .
Panel 48 Smears are recommended as primary
anel=ogene source of DNA for NGS in EBUS-TBNA
Concordance: EBUS vs Resected
) i toff TPS>50%, EBUS-TBNA
[15] 2018 Cell Block 61 [HC PD-L1 Yes Retrospective 87% cutoff TPS>1% (N=53) SUZEE :ncsurr?a miicfaosg i’ thi Sstatus o
82% cutoff TPS>50% (N=50) P Y y
PD-L1
EGFR/ KRAS/
Sanger or ALK/ BRAF/ .
161 2018 CellBlock 308 NGS/HC/  PIBK/HER? N Prosoect Success Rate: 79.4% Eg;giitft (EG.ER/ iR‘f) n 14.3 o
e ploc FISH/ NGS (Sentosa © rospective (all techniques, N=316) ial fpr(::l estig thEfl ity mate
RTPCR  SQNSCLC, 11 rial for tumor genotyping

genes)




EBUS-TBNA is effective and has a high

[17] 2018 Cell Block 50 NGS / FISH/ NC;? (gi:eos;?eq No Retrospective Success. Rate: 82% p.roportion of satisféctory results for te?st—
IHC ALK/ PD-L1 (all techniques, N=41) ing PD-L1 expression on tumor cells in
addition to NGS and ALK FISH
NG5 Success Rate: 86.1% EBUS-TBNA reliably provided adequate
[18] 2018 Cell Block 115 NGS (MSK IMPACT, No Retrospective . ’
(N=99) tissue for hybrid capture NGS
368 genes)
PCR, direct = EGFR/KRAS/ Success Rate: 69.6% flfp[iipi?aTeAf(::ltt;eaailealflz?sgjfr:reliclitli;i
[19] 2018 Cell Block 69 sequencing/  ROS1/ALK No Prospective . . .
FISH (all techniques, N=48) mutations and the ger.lotypmg of lung ad-
enocarcinoma
OncoScreen Success rate of NGS testing of EBUS sam-
50 genes . Success Rate: OncoScreen, 98.0% (N=49); les utilizing 22- & 25-gauge needles. The
[20] 2017 Both >4 NGS On(coP?us (1)213 No Retrospective OncoPlus, 91.4% (N=32) ( ) P;ize of the ngeedle doesgnotg seem to affect
genes) panels the success rate of NGS tests
Concordance: All r=>0.48, P<.087
EBUS vs resected primary r=0.75, P=.086, N=6, . ..
EBUS s lymph node r=0.93, P=.02, N=5); EBUS EBUS;ZE ielsp?ﬁ??xs;?egsgf:@ o
[21] 2017 Cell Block 97 IHC PD-L1 Yes Prospective & TBB r=0.75, P<0.001, N=16; TBB & primary tu-

mor r=0.52, P<0.001, N=41; lymph node & pri-

mary tumor r=0.48, P<0.001,N=47

No cutoff of PD-L1 was used

Abbreviations: EBUS guided fine-needle aspiration (EBUS FNA), endobronquial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA), immunohistochemistry (IHC),
fluorescent in situ hybridization (FISH), next-generation sequencing (NGS), non-small cell lung cancer (NSCLC), reverse transcription polymerase chain reaction (RTPCR), transbron-
chial biopsy (TBB), tumor proportion score (TPS), positive predictive value (VPP), negative predictive value (VPN).
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