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INTRODUCTION DISCUSSION AND CONCLUSION RESULTS

1. St P lation Characteristi . ' '
Molecular profiling is essential for guiding targeted DISCUSSION | | | | Study Popula ? C a.ac eristics | | 3. Concordance According to Specimen Type
therapies in non-small cell lung cancer (NSCLC), with This study cemonsrates the potentia’ of bronctia flulc specimens as Atotal of 53 patients with NSCLC were included in the study. The mean Among patients with matched specimens, concordance between FFPET and liquid biopsy
) _ complementary liquid biopsy sources for multiplex digital PCR-based age was 67.3 + 8.5 years, and the majority of patients were male _ k _ _
FFPE tissue serving as the current standard. However, molecular profiling in non-small cell lung cancer (NSCLC). BALF and BWF 0 o . ; specimens was evaluated for DNA mutations and RNA fusion alterations.
limited tissue availability frequently restricts showed higher overall DNA concordance with FFPE tissue than plasma (83.0%) _and smokers (84.9%). Adenocar.cmoma_l (49'1_/0) and squamous
comprehensive genomic testing in real-world clinical (84.8% and 82.2% vs. 70.2%, respectively). These findings suggest that cell carcinoma (45-3%) were the predomlnqnt histologic subtypes. For DNA mutation detection, BWF (82.2%) and BALF (84.8%) showed higher overall
settings. 2L()Cr|1§ir(1:|f:c?clijslsd(:??nec;Teedn\?Vir:;]ayep;{o;]/;c:ZIalljlti)soeguI source of tumor-derived Table 1. Baseline Characteristics of the Study Population concordance with FFPET than plasma (70.2%). For RNA fusion detection, concordance was
Next-generation sequencing (NGS) enables broad Notably, positive zgreemempbefween FEPE tissue and BALF/BWE Sox characteristics N(o/") comparable across specimen types, ranging from 85.1% to 91.3%.
genomic profiling but is often constrained in clinical showed an apparent stage-dependent pattern. Positive agreement was Femele S 2?843 . . .
practice by long turnaround times, higher sample input relatively low in Stage | disease, whereas 100% of evaluable FFPE-positive /ng's 53 (100.0%) BATLaIE":p?;C(i:r:;“npsa”SO” of molecular alterations detected by DigiPlex LC Panel across FFPET, plasma, BWF, and
- 1 alterations in Stage Il and Stage Ill were detected in both BALF and N) Mean + SD 53, 67.3% 8.5 years
_requwements, W) CEPEIENES O SsErlirest BWEF. This stage-dependent difference may be associated with tumor size g”)mk‘”g Status ' ) Gene / alteration FFPET Plasma BWF  BALF
infrastructure. and extent, lesion characteristics, the degree of tumor-derived nucleic acid Non-smoker s 15,196 KRAS Total J 0 4 4
In contrast, digital PCR (dPCR) allows rapid and highly shedding, or the proximity of bronchoscopic sampling to the tumor. However, o 53 (100.0%) -G12v 3 0 1 1
sensitive detection of target mutations from minimal input because the number of alteration-positive cases in the more advanced stages resen e eetljung eancer | 53 (100.0%)* tG“C 2 0 L L
material, offering a pragmatic solution for timely clinical S TS, [PEMIEUIENE7 T S (1) (r=e) ene) Sz 1 nsi, tnese ielies Toal 53 (100.0%) Piviag X X X X
.. . . e : should be considered exploratory and require validation in a larger clinical Histological Classification
decision-making, particularly in limited-sample settings. cohort Adenocarcinoma 26 (49.1%) EGFR Total 6 0 2 3
While plasma-based liquid biopsy provides a minimally In addition, several clinically relevant alterations that were not detected in other cell carcinoma 243(12%3 t;gSDRI 4 0 ! !
Invasive alternative, its clinical utility is frequently limited plasma were identified in BALF or BWF. This finding further supports the ;(t)ge((mcc o) 53 (100.0%) L L861(§ i 8 (1) i
by low tumor DNA fraction, resulting in suboptimal potential complementa_ry_ role of bronchial fluid specimens when plasma Stage | 20 (40.8%) ALK fusion 5 0 0 0
sensitivity and frequent false-negative findings. CtDNA levels are insufficient for molecular detection. Because BALF and Stage I 14 (25.6% RET fusion 1 0 0 0
_ _ _ _ BWF are collected directly from the tumor-bearing airway or adjacent regions, Stage IV 9 (18.4%) cMET 0* 0 1% 0
Bronchial fluid samples, including bronchoalveolar lavage they may serve as local sources of tumor-derived DNA and RNA. Total ) | ) - 49 (100.0%) Total alteration count 18 5 - =
. . . . . ] i .. ) Cancer stage was classified according to the AJCC 8th edition. Stage information was available for 49 of 53
fluid (BALF) and bronchial washing fluid (BWF), directly Therefore, when tissue specimens are limited or plasma-based testing subjects, Stage could not be determined for one subject with incomplete TNM information (pTbNO) Alteration-positive subjects 17 0 . .
reflect the tumor microenvironment and may provide provides insufficient molecular information, bronchial fluid testing may offer a and stage information was unavailable for three subjects. NMD 31 49 39 40
enhanced detection sensitivity. However, their clinical complementary strategy to tissue- and plasma-based molecular profiling. 2. Molecular Alterations Detected in FFPET Invalid 0 0 1 1
e . . : . BALF and BWF may also have practical clinical value because they can be Valid/evaluable results 48 49 46 47
Ut'“ty_'n r.nultlfp;_le.x dtllgltalln PCF\;-b_asedd mutation profiling obtained from patients undergoing bronchoscopy as part of the diagnostic Patients represented both early- and advanced-stage NSCLC, enabling Alteration-positive rate 35.40% 0.00% 15.20% 14.90%
remains insumiciently characterized. workup for lung cancer. Applying the same multiplex digital PCR approach to exploratory evaluation of molecular detection according to disease stage. . . .
This StUdy aimed to evaluate the clinical value of PFPE tssue, plasma, and bronchial fluid specimens enables molecular Tabllje 2 Comy arison of hospital prior molecular results and Di iPIeg LC Panel results ing L e e
bronchial fluid-based liquid biopsy by comparing mutation findings from different specimen types to be compared and complemented, e taie gccording o AE)CC gth Hivouse stage g Plasma 70.2% 83.1%
detection concordance across multiple sample types Supp_qrtmg the potentlal_development of a mUItI_SpeCImer_] m_O_IeCUIe_Ir Gene / alteration  Total H/D IA H/D IBH/D  IAH/D  IIBH/D  WAHD  IVAH/D  IVBH/D  Unknown H/D BWF 82.2% 89 1%
' profiling strategy that is not solely dependent on the availability of tissue RAS Toral o/ 2 o m m 570 070 m 070 BALF 54.8% 91.3%
specimens. Gi12v 3/3 1/1 2/2 0/0 0/0 0/0 0/0 0/0 0/0
This study has several limitations. The overall cohort size was relatively small, gi;g iﬁ 01//3 8;8 01,/; 01/,(1) 8;8 8;8 8;8 8;8
and fully matched FFPE tissue, plasma, BALF, and BWF specimens were G12A* 2/— 20—  0o/l—  0/i—  0/l—  0i—  0/l—  o0/i— 0/— 4. Stage-Dependent Detection of Tissue-Positive Alterations in Bronchial Fluid
V || | nl f r f | nts. |n || n f IS r | G13D* 1/— 0/— 0/— 0/— 0/— 0/— 0/— 1/— 0/— ] .
M ETHODS grsngﬁoigogc cs)a?n;ﬁgzichuaéiﬁgtfhe difﬁgr:coe E)ea:\f\fgesn tistti C:ntgr and c1213% B e 0 Patlent:_:, represented both earl_y— and adv_anced—gtage NSCLC, er_1abI|ng explorator_y_
sampling site, recovered sample volume, tumor cell content, and nucleic acid L858R ” a3 570 1 070 570 070 070 170 evaluation of molecular detection accordlng_ to disease stage. Us_,lng F_FPET2 the DigiPlex
: : Concentratign_may iInfluence molecular alteration detection but were not E;gfgl iﬁ g;g 01//2 8;8 8;8 01//(1) g;g 8;8 é;g LC Panel d@teCted a broad SpeCtrum Of C||n|Ca”y relevant alteratlons, |nC|Ud|ng KRAS and
Study Population and Specimens systematically evaluated in this study. Future prospective studies with larger ALK fusion 012 070 070 0/1 070 070 /1 070 070 EGFR mutations as well as ALK and RET fusions. KRAS alterations included G12V,
numbers of matched FFPE tissue, plasma, BALF, and BWF specimens are Overall alierafion 518 - ws 273t " " . " 1o G12C, G12D, and G12/13X, while EGFR alterations included L858R, exon 19 deletion,
Patients Wlth nery diagnosed NSCLC or Under90ing needed to Validate the Observed Stage'dependent pattern Of pOSitive CH(?L;lrgspital prior result; D, DigiPlex LC Panel FFPE result. *In the prior hospital results, KRAS subtypes were specifically reported as G12A or and L861Q
repeat b|0psy for treatment modiﬁcation were enro”ed_ agree_ment and to further _eval_uate the (_:llﬂlC&_lI and SpeCImen-related factors (cj;iifgrDe;nvc\:lgsri(ra\arsep?c;?tliilge)r(efcﬁg’:its:sgtr\?vggr]: EP\ZS:S(;Z?;?raaihce;rltzrgﬁ);s-rsrﬁsrgrsedtigf;?jrilscc?jrgggocss ErheDSigeiI;(I):;(Sijzgﬁ;iigi\:jr:jtﬁirg:\ztlea?t;sations in . . . .
Matched tumor tissue’ plasma’ bI’OI’lChOSCOpiC Washing aﬂ:eCtlng molecular detection in bronchial fluids. zgnmciﬁii?iékfsreéoigbtgi;o;il}?I;i;argct)igr?;)tér;tté?:?gdeg;ﬁgig::xnumber of alteration-positive patients. In particular, Patient No. 20 had B_eCaUSE r6|ease Of tumqr-del‘lved I’\UC|eIC aC|dS may Vary a(?COI‘dIng to tumor burden and
fluid. and BAL fluid were collected for detection of EGFR. CONCLUSION dlselasedextent,dt_he pozl_tlve agreement of BALF and BWF with FFPET was further
Comparison Hospital DigiPlex FFPE Interpretation explored accoraina to disease staage.
KRAS, BRAF, ERBBZ, MET, ALK, ROSl, RET, and In this study, BALF and BWF demonstrated higher overall DNA ;(I)::ilsalterations 18 13 gverall alter?tior; gotlntts_ compartable P | g 9 | | | |
NTRK1/2/3 mutations. Bronchoscopic specimens were concordance with FFPE tissue than plasma, while positive agreement for ern 8 5 Turo hospital-positive cases had no evaluable DigiPlex FEPE resul Among patients with evaluable stage information, FFPET alterations were detected in:
collected Whgn cIinica.\IIy indicated; patients yvithput FFPE-positive alterations showed a trend toward lower agreement in Stage | ALt 0 2 Additional alterations detected by DigiPlex The ability of bronchial fluid specimens to reproduce these FFPET-positive results differed
bronchoscopic sampling were evaluated using tissue and higher agreement in Stage Il-lll disease. These findings support the Stage IA alterations 7 7 Comparable substantially according to stage
and plasma. All specimens were analyzed using a pOten.tiaI utility of BALF an.d.BWF ds.complementary qul{i.d b_iopsy gﬁgi :lBAiltg?;tlg;; 2 g fﬁé?ﬁféif’/'fm in a KRAS G12C-positive case |
dPCR-based assay at Gencurix, Inc. (registered genetic specimens for multiplex digital PCR-based molecular profiling in NSCLC, Stage IlIA alterations 1 1 Comparable N Table 4. Stage-specific detection of FFPET-positive alterations in bronchial fluid
testing laboratory No. 265, Republic of Korea), partlcularly as a _complement to tissue- gnd plasma-based testing. Larger gggz :yg jltteerrzttllzr;sé 1 i éﬂtg;r;:lbf\eLK detected by DigiPlex | | | - | -~
, prospective studies are warranted to validate the observed stage-dependent Stage group  FFPET alteration detection BWF detection among FFP/i—go(szltgeO(y)BALF detection among FI;I;]I?-)p(ggvce)(y)
. . . pattern and to further establish the clinical utility of bronchial fluid-based cCombari £ molecul lteration rdina to di t Stage | 10 2 J/0 V70
Multiplex Digital PCR Testin iquid bi - parison of moiecuiar aftetations according 1o disease stage Stage || 3 3/3 (100.0% 3/3 (100.0%
uftiple gital PC esting Tigeine! sitefpesy [ INSELE: demonstrated generally comparable gene-level results between prior Stage 1| 1 1/1 2100.0%; 1/1 gloo.O%;
Molecular testing was performed using the DigiPlex hospitz_:ll testing a_nd D_igiPI_ex I__C Panel testing of FFPE tissue_. KRAS Stage IV 3 NA NA
Lung Cancer Panel (Gencurix, Korea), a multiplex digital REFERENCES & alterations were identified in nine Cases by both methods,_ Wh'.le SIx : " : : .
PCR-based NSCLC assay targeting >250 clinically ACKNOWL EDGEMENTS EQFR alte.ranons were detected by DigiPlex .Compared Wlth .e|gh’[ in the In Stage | disease, positive agreement with FFPET was relatively low:
relevant DNA mutations and RNA fusion alterations in prior hospital results; the two additional hospital EGFR-positive cases In contrast, all evaluable FFPET-positive alterations in Stage Il and Stage Il diseasewere
EGFR. KRAS BRAF. ERBB2, ALK. ROS1. MET RET. h_ad no available Dlgl_P_Iex FFPE_ r_esults gnd t_h_erefore did not_repr_esent also detected in both BWF and BALE.
and NTRK1/2/3. Reference discordant results. DigiPlex additionally identified ALK alterations in two o _ _ _ -
1. Rolfo C, et al. J Thorac Oncol. 2021;16(10):1647—1662. cases, including one concurrent KRAS G12C/ALK-positive case. These findings suggest a stage-dependent trend in bronchial fluid molecular detectability,
FEPET was used as the reference specimen, and 2. Ryu WK, et al. Lung Cancer. 2023;186:.197390. Importantly, tissue alteration detection remained substantial in early- with lower dgtectlon In Stage | disease and substantially higher agreement in patients with
’ 3. Kim MH, et al. JCO Precis Oncol. 2025;9:€2500299. stage disease, with seven alterations identified in stage IA and three in Stage Il or higher disease.
molecular results from matched plasma, BWF, and 4. Kim IA, et al. Cancers (Basel). 2022;14(11):2744. D L . N . _ N _ L o
BALF specimens were compared for concordance. 5. Jiang J, et al. J Mol Diagn. 2020;22(2):228—235. stage IB by D'9|P|e>f, prow_dln_g a _tISSUG-IOOSItI_Ve referen(_:e IOOIOU_|atI0n for Because the number of alteration-positive patients in individual stage groups was limited,
6. Sugimoto A, et al. Clin Cancer Res. 2023;29(8): subsequent evaluation of liquid biopsy detection according to disease these findings should be interpreted as an exploratory trend rather than definitive
stage. evidence of a guantitative association between disease stage and analytical sensitivity.




