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Real-world evidence on diagnostic
pathways and biopsy optimization for PD-L1
and molecular profiling in advanced non-
small cell lung cancer: A four-year cohort
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access to endoscopic methods to optimize care in advanced NSCLC.
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Accepted: 29 August 2025. Lung cancer (LC) remains the leading cause of cancer-related mortality worldwide,®
Study carried out at the Department of largely due to the high prevalence of late-stage diagnoses and consequent low
Pulmonology, Francisco Gentil Portuguese  survival rates.® NSCLC, which accounts for more than 85% of LC cases,® has
Institute of Oncology of Coimbra, become a central focus of clinical research and therapeutic innovation.> The

Combra, Portugal development of targeted therapies for NSCLC has underscored the importance

of precision-based diagnostic strategies, particularly in advanced stages.>® In
this context, molecular and immune profiling are essential to identify actionable
biomarkers and guide treatment decisions,”-%) yet their implementation continues
to pose significant challenges in real-world clinical settings.

Comprehensive immunohistochemical and molecular profiling in advanced
NSCLC often requires a myriad of invasive diagnostic approaches.® %1 The
choice of procedure is determined by a dynamic interplay between patient-specific
factors—such as lesion location and overall health status—and healthcare resources,
including equipment availability, staff expertise, and referral access.*?-'* These
factors vary substantially across healthcare settings and are expected to evolve
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with ongoing technological innovation®® and changing
patterns of disease presentation. (!

Although a growing body of research has explored the
role of diagnostic pathways and biopsy techniques in
the histological and molecular profiling of NSCLC, ¢/10-12)
evidence from large, long-term cohorts remains
limited. This four-year cohort study aimed to address
this gap by evaluating multiple diagnostic pathways
for immunohistochemistry, programmed death ligand
1 (PD-L1), and actionable molecular targets. By
analyzing outcomes related to the utility and timelines
of various biopsy modalities, we sought to provide
critical insights into how diagnostic strategies influence
therapeutic decision-making and patient survival,
thereby supporting the evidence-based selection of
efficient diagnostic pathways in advanced NSCLC.

METHODS

This retrospective cohort study included patients
diagnosed with TNM stage IV NSCLC(® between
January 2020 and December 2023. Eligibility criteria
required histopathological confirmation and attempted
assessment of immunohistochemical and molecular
profiling, as per clinical indication.® The study was
approved by the Ethics Committee of the Francisco
Gentil Portuguese Institute of Oncology of Coimbra
(approval No. 23-2022, November 15, 2022), and
informed consent was obtained from all participants
or their legal representatives.

Baseline demographic and clinical characteristics
included age at diagnosis, sex, smoking status,
and performance status according to the Eastern
Cooperative Oncology Group (ECOG) scale. The initial
diagnostic procedure was defined based on the modality
that enabled tissue acquisition for histopathological
and biomarker evaluation. The procedures included
videobronchoscopy, endobronchial ultrasound (EBUS),
endoscopic transesophageal ultrasound using the
echobronchoscope (EUS-B), computed tomography
(CT) or ultrasound-guided transthoracic biopsies (TTB),
surgical biopsies, and pleural procedures. The origin
of the sample (primary lung tumor, lymph nodes, or
metastatic lesion) was also documented.

For EBUS and EUS-B, samples were obtained
using dedicated 22G needles, with at least three
passes per lymph node station, in accordance with
institutional protocol. Cytology smears and cell blocks
were prepared, with the latter fixed in 10% neutral
buffered formalin for 24-48 hours and embedded in
paraffin (FFPE), serving as the primary material for
histological, immunohistochemical, and molecular
analyses. All other biopsy types were also processed
as FFPE following the same protocol. Rapid On-Site
Evaluation (ROSE) was not available for any sample
type during the study period. All diagnoses were
reviewed by a board-certified pathologist.

In addition to histological subtype classification, PD-L1
expression was evaluated by immunohistochemistry
using the PD-L1 22C3 pharmDx assay on the Dako
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Autostainer Link 48 platform (Agilent Technologies,
USA). Analyses were performed on FFPE tissue samples,
and PD-L1 expression was reported as the percentage
of tumor cells exhibiting positive membrane staining,
in accordance with the reporting standards in place
at the time of data collection.

Molecular profiling was performed using next-
generation sequencing (NGS) on FFPE tumor samples
with >10% tumor content. Nucleic acids were extracted
with the MagMAX™ FFPE DNA/RNA Ultra Kit (Thermo
Fisher Scientific, USA) and quantified using a Qubit®
3.0 fluorometer. Sequencing was carried out on the
Genexus platform (Thermo Fisher Scientific, USA) with
the Oncomine™ Precision Assay GX, which enables
the detection of mutations, copy number variations,
and gene fusions across 50 cancer-related genes.

Key time intervals were systematically measured
in days, and included: (1) the time from the initial
clinical evaluation to the diagnostic procedure, serving
as an indicator of procedural accessibility; (2) the time
from the procedure to availability of histopathological
and PD-L1 results; and (3) the time from histological
diagnosis to the completion of the comprehensive
molecular profiling, reflecting laboratory processing
intervals.

The time to first-line therapy, treatment modalities,
and survival outcomes—defined as the time interval
to the last follow-up or death—were also analyzed in
relation to diagnostic pathways and molecular findings.

Statistical analyses were performed using SPSS
version 23 (IBM Corp., USA), with a significance
threshold set at p<0.05. The Shapiro-Wilk test
assessed the normality of continuous variables,
and non-parametric methods were applied given
the non-normal distribution. Descriptive statistics
are presented as median and range (for age) and
as median and interquartile range (IQR) for time
intervals. The Kruskal-Wallis test compared time
intervals, and the Fisher-Freeman-Halton exact test
evaluated diagnostic yield for PD-L1 and molecular
profiling. Overall survival was analyzed using Kaplan-
Meier curves and the log-rank test. A multivariate Cox
regression model identified independent predictors of
survival and estimated hazard ratios (HR).

RESULTS

The study cohort consisted of 205 patients, all
diagnosed with stage IV NSCLC, of whom 74 (36.1%)
were classified as stage IVA and 131 (63.9%) as
stage IVB. Most patients were male (122, 59.5%),
with females accounting for 83 cases (40.5%). The
median age at diagnosis was 68 years (range: 38-89
years). All patients had an ECOG performance status
<2. Detailed clinical and demographic characteristics
of the patients are provided in Table 1.

The most frequently adopted diagnostic procedures
were EBUS, performed in 56 patients (27.3%), and
EUS-B, in 50 patients (24.4%), totaling 106 cases
(51.7%). Among the EBUS samples, 34 (60.7%) were
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Table 1. Demographic and clinical characteristics of the included patients.

Variable Count (n= 205 patients)

Sex, n (%)
Male
Female
Age, median (min; max)
Smoking history, n (%)
Never smoker
Former smoker
Current smoker

Histology, n (%)
Adenocarcinoma
Adenosquamous carcinoma’
Squamous cell carcinoma
Combined adenocarcinoma and neuroendocrine carcinoma
Stage, n (%)
IVA
IVB
ECOG performance status, n (%)
0
1
2
PD-L1, n (%)
Positive >50%
Positive <50%
Negative
Systemic therapies*, n (%)
Targeted therapy alone
Chemotherapy alone
Chemotherapy combined with immunotherapy
Immunotherapy alone
Chemotherapy followed by targeted therapy
Targeted therapy followed by immunotherapy

122 (59.5)
83 (40.5)

68 (38; 89)

67 (32.7)
67 (32.7)
71 (34.6)

178 (86.8)
11 (5.4)
8 (3.9)

8 (3.9)
74 (36.1)

131 (63.9)

91 (44.4)
78 (38)
36 (17.6)

70 (34.15)
65 (31.7)
70 (34.15)

44 (21.5)
43 (21)
24 (11.7)
18 (8.8)
7 (3.4)
3 (1.5)

*A detailed description of the systemic therapies is provi

ded in the Supplementary Material. In addition to the

listed therapeutic strategies, 17 patients initiated some form of palliative radiotherapy but did not proceed to

further systemic treatment due to clinical deterioration, an

d 49 patients received upfront best supportive care due

to clinical decline throughout the course of the diagnostic pathway. #Among the 11 adenosquamous carcinoma
cases, 7 were initially diagnosed using minimally invasive procedures (EBUS-TBNA = 4, EUS-B = 2, TTB = 1), with
6 subsequently confirmed via broader surgical or metastatic site biopsies. The remaining 4 cases were diagnosed
from surgical specimens. All diagnoses were reviewed by an experienced thoracic pathologist.

obtained from mediastinal or hilar lymph nodes and 22
(39.3%) from primary tumors. For EUS-B, 38 samples
(76.0%) were from mediastinal lymph nodes, 8 (16.0%)
from primary tumors, and 4 (8.0%) from left adrenal
metastases. Less frequently, TTB was conducted in 40
patients (19.5%), including 6 ultrasound-guided and
34 CT-guided procedures. Videobronchoscopy was
carried out in 34 patients (16.6%), with 5 procedures
assisted by radial EBUS. Surgical biopsies targeted
extrathoracic lymph nodes (n=6), brain metastases
(n=2), lung tumors (n=2), subcutaneous nodules
(n=2), bone (n=2), pleura (n=1), and muscle (n=1),
totaling 16 cases (7.8%). Pleural procedures comprised
5 thoracoscopies and 4 thoracenteses (4.4%). Figure
1 illustrates the distribution of diagnostic procedures.

Adenocarcinoma was the most common subtype of
NSCLC, identified in 178 patients (86.8%), followed
by adenosquamous carcinoma (5.4%), squamous cell
carcinoma (3.9%), and combined adenocarcinoma
with neuroendocrine carcinoma (3.9%). All procedures
yielded sufficient material for histological and
immunohistochemical characterization across the

entire cohort. PD-L1 expression was assessed in all
but two cases with insufficient material (1 EUS-B
and 1 TTB). High expression (=50%) was observed
in 70 patients (34.2%), low expression (<50%) in
65 (31.6%), and negative expression in 70 (34.2%).
The Fisher-Freeman-Halton exact test revealed no
significant differences among procedures regarding
PD-L1 testing success (p=0.757). Table 1 summarizes
the histopathological and PD-L1 findings.

Molecular profiling was attempted in all patients,
but was inconclusive in five cases (2.4%) due to
insufficient material (2 EBUS, 1 EUS-B, 1TTB, and
1 videobronchoscopy). No statistically significant
differences were found among the diagnostic procedures
regarding molecular characterization (Fisher-Freeman-
Halton exact test, p=0.968).

EGFR mutations were detected in 54 patients
(26.3%), predominantly exon 19 deletions (34 cases).
Other variants included exon 21 mutations (9 cases)
and exon 20 insertions (7 cases). KRAS mutations
were identified in 29 patients (14.1%), comprising
G12C (10 cases), G12A (8 cases), G12V (5 cases),
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Figure 1. Diagnostic procedures performed. The pie chart illustrates the number of diagnostic procedures conducted,
categorized by type. Echoendoscopic procedures (EBUS and EUS-B) were the most frequently performed, followed by
TTB and videobronchoscopy. Surgical biopsies and pleural procedures were less frequent.

and rarer variants (G16H, G12P, G12S, and L19P),
each observed in a single patient.

Additional driver mutations included ALK
rearrangements (14 cases, 6.8%), ERBB2 (8 cases,
3.9%), TP53 (6 cases, 2.9%), as well as less frequent
alterations in FGFR (5 cases, 2.4%), CTNNB1 (5 cases,
2.4%), ROS1 (2 cases, 1%), RET (2 cases, 1%), BRAF
(2 cases, 1%), MET (2 cases, 1%), CDK4 (2 cases,
1%) and PIK3CA (2 cases, 1%). Detailed results are
presented in Figure 2.

The overall median time from the initial evaluation
to the first diagnostic procedure was 9 days (IQR:
4-18), although it varied significantly among modalities
(Kruskal-Wallis test, p=6.14 x 10-12), Surgical biopsies
(median: 24.5 days; IQR: 18-37.8) and TTB (median:
20.5 days; IQR: 12-38.3) were associated with the
longest delays. In contrast, shorter intervals were
observed for EUS-B (median: 5 days; IQR: 1.5-8),
videobronchoscopy (median: 6.5 days; IQR: 4.3-9.5),
pleural procedures (median: 7 days; IQR: 0-12.5),
and EBUS (median: 8 days; IQR: 6-17.5 days).

The median time to obtain histopathological and
immunohistochemical results was 11 days (IQR:
8-15.8), with no significant differences among
diagnostic approaches (Kruskal-Wallis test, p=0.840).

The overall median time to obtain molecular results
was 24 days (IQR: 16-35), with statistically significant
differences across modalities (Kruskal-Wallis test,
p=0.038). The longest intervals were seen with
TTB (median: 31.5 days; IQR: 23-58) and surgical
biopsies (median: 28 days; IQR: 14.5-50.5), followed
by videobronchoscopy (median: 26.5 days; IQR:
14.3-43). Shorter durations were associated with
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EUS-B (median: 20 days; IQR: 14-29) and EBUS
(median: 24 days; IQR: 15.3-35).

Figure 3 illustrates the differences in median times
per diagnostic modality. Detailed time-interval data
are provided in Supplementary Tables 1-3.

Most patients received systemic therapies tailored
to their molecular and immunohistochemical profiles.
Targeted therapy was administered in 21.5% of
cases (n=44), while chemotherapy alone was given
in 21% (n=43). Combination regimens included
targeted therapy followed by immunotherapy (1.5%,
n=3), chemotherapy followed by targeted therapy
(3.4%, n=7), and chemotherapy combined with
immunotherapy (11.7%, n=24). Immunotherapy
alone was given to 8.8% of patients (n=18). A detailed
overview is provided in Supplementary Table 4.

The time to the initiation of systemic therapy was
analyzed by diagnostic procedure and treatment
type. Significant differences were observed across the
diagnostic modalities (Kruskal-Wallis test, p=0.011),
with EUS-B (median: 59 days; IQR: 35.5-75.5),
videobronchoscopy (median: 60 days; IQR: 48.5-72.5),
and EBUS (median: 61 days; IQR: 49-87) associated
with shorter intervals compared to surgical biopsies
(median: 81 days; IQR: 50-121) and TTB (median:
82 days; IQR: 55.8-104.8). Targeted therapy showed
the longest time to initiation (median: 72 days; IQR:
55-116), whereas chemotherapy combined with
immunotherapy had the shortest (median: 61 days;
IQR: 48-109). These differences, however, were not
statistically significant (Kruskal-Wallis test, p=0.313).
Supplementary Table 5 presents a detailed breakdown
of these results.
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Figure 2. Distribution of mutations in the study population (n=205). Each square represents the absolute number of
cases with a specific mutation, scaled proportionally. For EGFR, “other” stands for mutations in exons 15 and 17 (two
cases) and EGFR amplification (two additional cases). Not shown in the figure are two patients that presented with three
simultaneous mutations: one with EGFR exon 21, EGFR exon 5, and TP53; and another with EGFR exon 19, CDKNZ2A,
and PTEN. Seven patients presented with two simultaneous mutations: EGFR exon 19 and CTNNB1; EGFR exon 17 and
TP53; EGFR exon 20 and ERBBZ2; EGFR exon 20 and MAP2K1; ROS1 and KRAS G12A; KRAS G12C and TP53; and KRAS
G12C and FGFR. Seventy patients had negative molecular findings and were classified as “wild-type” for all tested genes.
In five cases, samples were deemed insufficient for molecular analysis (2 EBUS, 1 EUS-B, 1 TTB, 1 videobronchoscopy).

A subset of patients received palliative or supportive
interventions. Specifically, 17 (8.3%) initiated palliative
radiotherapy but did not proceed to systemic therapy
due to rapid clinical deterioration. In addition, 49
patients (23.9%) were allocated to upfront best
supportive care, reflecting substantial clinical decline
during the diagnostic and staging processes.

Multivariate Cox regression analysis identified several
clinical and molecular factors as independent predictors
of survival, with the ECOG performance status showing
the strongest impact. Patients with ECOG 2 (HR=4.24;
95%CI: 2.38-7.52; p=1x107) and ECOG 1 (HR=2.29;
95%CI: 1.36-3.87; p=0.002) exhibited worse survival
compared to those with ECOG 0. Sub-stage IVB
(HR=1.78; 95%CI: 1.12-2.82; p=0.015) and male
sex (HR=1.92; 95%CI: 1.36-3.87; p=0.004) were
also significantly associated with higher mortality.

Regarding molecular markers, actionable mutations
conferred a survival advantage (HR=0.56; 95%CI:
0.35-0.88; p=0.013). Similarly, patients with high
PD-L1 expression (250%) exhibited better outcomes
compared to those with negative PD-L1 expression
(HR=0.44; 95%CI: 0.26-0.75; p=0.003).

Diagnostic efficiency, measured by the time to the
first diagnostic procedure, was also an independent
predictor of mortality, with each additional day of
delay modestly increasing the risk (HR=1.15; 95%CI:
1.09-1.28; p=0.045). For practical interpretation,
delays were dichotomized into <10 days and >10
days, based on the cohort’s median time to the first
diagnostic procedure (9 days). Delays of 10 days or

more were associated with a higher mortality risk
(HR=1.66; 95%CI: 1.10-2.50; p=0.016).

Other variables—including age, smoking status,
diagnostic modality, time to histological and molecular
profiling results, and type of first-line therapy—were
not statistically significant. Full results are detailed
in Supplementary Table 6. Kaplan-Meier curves were
constructed to further evaluate survival according
to ECOG performance status, TNM sub-staging, sex,
biomarkers, and the time to the diagnostic procedure
(Figure 4).

DISCUSSION

Optimizing diagnostic pathways in advanced NSCLC
is paramount, as these decisions directly influence
clinical timelines, therapeutic allocation, and ultimately,
patient survival. This real-world study provides insights
into both the challenges and opportunities associated
with current diagnostic strategies.

Main findings

The time to the first diagnostic procedure emerged
as an independent predictor of mortality (HR = 1.66;
p=0.016), highlighting the clinical importance of
minimizing delays at this stage. This finding is
particularly relevant in advanced NSCLC, where
diagnostic delays can adversely affect survival,
especially because therapeutic decisions depend on
timely access to molecular biomarkers. Prolonged
intervals between clinical evaluation, diagnostic
procedures, and molecular profiling may postpone
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Figure 3. Timeline analysis stratified by diagnostic modality (days). Boxplots illustrating (A) the time to the diagnostic
procedure, (B) the time to the histopathological and immunohistochemical diagnosis, and (C) the time to molecular
profiling, stratified by modality. Median times indicate significantly faster access for endoscopic techniques (EBUS,
EUS-B, and videobronchoscopy) and pleural procedures compared to transthoracic and surgical biopsies. For the time
to the diagnostic procedure (A), Kruskal-Wallis testing revealed statistically significant differences across modalities
(p=6.14 x 10-12). No significant differences were observed for the histopathological diagnosis (B) (p=0.840), while
molecular profiling (C) showed significant variability (p=0.038), highlighting delays associated with transthoracic and
surgical biopsies. Outliers are represented by circles (moderate outliers) and asterisks (extreme outliers), defined as
values outside 1.5 and 3 times the interquartile range, respectively.

treatment initiation and reduce the likelihood of for most diagnostic approaches (51.7%, n=106)
favorable outcomes.(*”.'® Notably, endoscopic and achieved shorter diagnostic times compared to
procedures such as EBUS and EUS-B accounted transthoracic or surgical biopsies. This likely reflects
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Figure 4. Kaplan-Meier survival curves illustrating overall survival (days), analyzed using the Log-Rank (Mantel-Cox)
test. (A) TNM Sub-staging (8th edition): median survival was significantly longer for stage IVA compared to IVB (844 vs.
265 days, p=4.47x10*); (B) ECOG Performance Status: median survival decreased with worsening ECOG scores: 917
days (ECOG 0), 337 days (ECOG 1), and 97 days (ECOG 2) (p=8.32x107%); (C) Sex: females had longer median survival
than males (917 vs. 295 days, p=2.52x10*); (D) PD-L1 Expression: patients with high PD-L1 expression (250%) had
the longest median survival (906 days) compared to low (<50%) or negative PD-L1 expression (299 and 265 days,
respectively; p=0.008); (E) Actionable Mutations: patients with actionable mutations had significantly longer median

survival than those without (789 vs. 188 days, p=0.003);

(F) Time to Diagnostic Procedure: access to the diagnostic

procedure in <10 days was associated with longer median survival compared to 210 days (597 vs. 188 days, p=0.003).

integrated pulmonology workflows that minimize logistic
scheduling delays and reinforces the central role of
endoscopic evaluation in efficient NSCLC diagnosis.®**

Diagnostic workflows and the relevance of
comprehensive biomarker testing

Biomarker testing plays a crucial role in guiding
treatment decisions in advanced NSCLC.-?) In this
cohort, actionable mutations (HR=0.56; p=0.013)
and high PD-L1 expression (HR=0.44; p=0.003) were
associated with improved survival, supporting the
clinical benefit of targeted therapies*® and immune
checkpoint inhibitors.(?%

Sample adequacy was high across all diagnostic
modalities. Histological and immunohistochemical
characterization was achieved in 100% of cases. PD-L1
assessment was possible in 98.9% of samples, while
molecular profiling yielded conclusive results in 97.6%.
Importantly, no statistically significant differences
were observed between procedures for PD-L1 testing
(p=0.757) or molecular profiling success (p=0.968),
consistent with previous reports.?*?? However, the
time to obtain molecular results was longer for TTB
(median: 31.5 days) and surgical biopsies (median:
28 days) than for EBUS (median: 24 days) and EUS-B
(median: 20 days), likely reflecting additional logistical
delays and the absence of reflex testing protocols

that are more efficiently integrated within in-service
pulmonology workflows.

Diagnostic efficiency and its impact on
treatment allocation and survival

Therapeutic approaches and their implications for
survival were also explored in this cohort. Targeted
therapy was the most frequently used modality
(21.5%), reflecting the increasing reliance on precision
medicine in advanced NSCLC. Conversely, 23.9%
of patients received only best supportive care due
to clinical deterioration, highlighting the challenges
of managing a population often characterized by
disease-related frailty.*¥ The high proportion of
patients unable to access systemic therapies due to
clinical decline underscores the need for accelerated
diagnostic pathways, as delays may preclude timely
access to potentially life-prolonging treatments. (?*2¢)

These findings emphasize the clinical significance
of diagnostic efficiency: patients with ECOG 2 had a
fourfold increased risk of death compared to those with
ECOG 0 (HR=4.24). Notably, endoscopic procedures
were associated with shorter times to treatment
initiation (p=0.011), further reinforcing their role in
expediting therapy and potentially contributing to
the survival benefit observed with earlier diagnostic
interventions.
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Furthermore, these survival disparities extend
beyond ECOG performance status to include sex
and TNM sub-stage, as demonstrated in our cohort
and consistent with established prognostic factors in
NSCLC.(*¢2% The interplay of these factors highlights
the critical importance of early and efficient diagnostic
strategies, particularly in vulnerable patient populations.

Study limitations and future directions

Despite its strengths, including a large, homogenous
cohort and a real-world setting, the present study has
limitations. Its single-center design may restrict the
generalizability of findings, particularly in healthcare
systems with different referral patterns, diagnostic
resources, or access to specialized techniques.
Nevertheless, the greater accessibility of interventional
pulmonology procedures, such as EBUS and EUS-B,
is likely relevant across diverse settings, as most
NSCLC patients are initially managed in pulmonology
clinics.?” In contrast, procedures performed by
other specialties, such as CT-guided TTB, require
interdepartmental coordination, which may introduce
delays, as observed in this study.?®

The study’s retrospective design may also have
introduced selection bias, potentially explaining the
higher-than-expected proportion of adenosquamous
carcinoma relative to squamous cell carcinoma,
as patients referred for more extensive molecular
characterization were likely overrepresented.

Although this study demonstrated that the time
to the diagnostic procedure was an independent
predictor of mortality, we could not confirm a direct
survival advantage for patients undergoing endoscopic
procedures as the frontline diagnostic modality, likely
due to limited statistical power in stratified analyses.
Nonetheless, their contribution to diagnostic timeliness
suggests a potential indirect benefit, as part of the
multidimensional factors influencing survival.(6:2%

Importantly, procedures such as EBUS and EUS-B,
while valuable for mediastinal and central lesions,
are less suitable for peripheral lesions, which
typically require image-guided approaches such as
TTB.(?> Emerging technologies—including ultrathin
bronchoscopy, navigation bronchoscopy, cone beam

CT, and robotic bronchoscopy—should be explored
to expand the diagnostic reach and streamline
workflows.%30-33) Another limitation is the variability in
technological resources and specialized training across
institutions. Although EBUS and EUS-B are increasingly
accessible, disparities in equipment and expertise may
constrain their broader adoption. Standardizing training
pathways and ensuring equitable access to advanced
diagnostic procedures are essential to overcoming these
barriers to care.®43% Finally, reliance on minimally
invasive procedures may be limited by small tissue
samples.?Y In cases requiring multiple analyses, the
material may not always sufficient, as observed in this
study. One promising strategy to maximize available
samples is to repurpose the supernatant phase, which
contains free nucleic acids that can be leveraged for
molecular profiling. Implementing this approach could
enhance diagnostic capacity and reduce delays.G”

Ultimately, this study highlights that, among the
various factors influencing survival in advanced NSCLC,
the time to the diagnostic procedure emerges as an
independent and modifiable predictor of mortality.
Our findings underscore the pivotal role of minimally
invasive endoscopic techniques, particularly EBUS and
EUS-B, which offer greater accessibility and efficiency
in reducing diagnostic delays. The broad integration of
these procedures into diagnostic pathways—supported
by appropriate training and infrastructure—represents
a tangible opportunity to enhance care and improve
outcomes for patients with advanced NSCLC.
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