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Overview:  Pulmonary – From Diagnostics to Therapeutics

• Lung Cancer Screening.  I have tried to avoid this topic, but there will be some overlap.

• Evaluation of Pulmonary Nodules.
• How do we decide the following?  

• In which patients do we pursue biopsy?  

• Which nodules/abnormalities should be biopsied?  

• Which technique/technology should be used to perform the biopsy?

• I am focusing most of this discussion on imaging and biomarkers that can help enrich the patient population in 

which invasive procedures will be pursued.

• Currently, we can’t (and shouldn’t) perform a biopsy on every patient and every nodule.

• I am, in general, avoiding discussion on the use of AI in lung cancer screening and evaluation of pulmonary 

nodules.

• This is quite complex and is beyond the scope of this brief presentation.

• Therapeutics.
• What interventions can Pulmonologists offer that can act as adjuncts to our colleagues in                          

Medical Oncology, Thoracic Surgery, and Radiation Oncology.

• In which patients and which treatments?



When (who and what) to Biopsy

The goal is to optimize (or “enrich”) the target patient 

population to improve diagnosis and minimize procedural 

complications.



Mini Oral Sessions:  MA02.09

• We know that low dose CT scan for lung 
cancer screening increases early-stage 
detection and decreases lung cancer 
mortality.

• However, most nodules are not malignant.
• Clinical prediction models (common models 

are Brock, Mayo, and VA) have a reported 
accuracy of 60-90%.

• For patients with low to intermediate risk 
nodules, difficult to biopsy nodules, or high-
risk patients, additional assessment tools are 
needed to assist with evaluation.

• Liang, et al addressed this using a multimodel 
using Cell-Free DNA Methylation in 
combination with clinical prediction models.



• Accuracy improved to 0.77
• NPV 0.99 (assuming 10% prevalence)
• Using the authors 2 threshold strategy:  Misclassification of malignant nodules as low risk 

occurred 1.9% of the time.  
• Hence, low risk nodules will still need follow-up, but possibly follow up can be less intense.

• High risk nodules were malignant 93.9% of the time.  
• This is an enhanced patient pool, hence if the biopsy is negative, the repeat is likely 

warranted. 



Posters:  P4.04C.02

Should Bronchoalveolar 
Lavage Fluid (BALF) be used 
to assess for lung cancer 
risk? 



Receiver Operating Characteristics and clinical performance of each gene

ROC for 7 gene panel.  Improved to 92% sensitivity 
for early-stage LC when smoking history is included



Main barrier to mLUNG assay:
• This still requires bronchoscopy.  
• Blood-based testing might be more appealing.

Advantages:
• Will require less resources, skill, risk, and likely cost, compared 

to more complex (Robotic Navigation) bronchoscopy.
• Could possible be used when bronchoscopy is being 

performed for other indications.



Educational Sessions:  ES26.06

Since we are already 
obtaining radiographic 
and nuclear imaging, 
why not make better 
use of the information 
we already have?



Dr. Araujo-Filho appropriately pointed out that radiomics must be considered a tool 
that provides complimentary information, but does not replace conventional biopsies.



Educational Sessions:  ES26.06

It is early in the application of this technology, hence there are 
going to be a lot of challenges/barriers.

Currently radiomics is an adjunct that provides additional data 
for consideration.  Per Dr. Araujo-Filho, “nice to have”, but is it a 
“must have”?

• The clinical benefit of radiomics and cost are not yet defined. 
• This is new, so it is not clear when clinicians will accept this 

data.
• There are regulatory and ethical consideration when using 

patient data for building algorithms.  
• This is also going to require a lot of collaboration across 

clinical and research institutions, industry, regulatory 
agencies, and health care payers.

Rather than a pure screening test, radiomics should be part of a 
multimodality clinical decision-making tool, similar to the decision 
making processes employed by expert clinicians and radiologists.
These tools will not replace physicians, but should help to make us better.



How to Biopsy



Mini Oral Sessions:  MA08.08

Many of us are already using 
PET-CT to help us guide 
biopsy in a qualitative 
manner.

This supports this practice 
and specifically looked at 
gene panel testing, rather 
than just the presence of 
malignant cells.



These findings should encourage us to integrate PET anatomy into our 
diagnostic procedure planning.  This is done qualitatively, but possibly 
this data should be quantitatively integrated into our procedural plans.  
It should also remind us to be cognizant of the biopsy techniques we 
use – FNA vs core or transbronchial biopsy vs cryobiopsy.



Education Sessions:  ES08.06

Summary and Recommendations:
• Bronchoscopic approach allows for 

diagnosis and staging in a single 
procedure

• ROSE is essential (we will review)
• Radial and CP-EBUS should be used.  

They are operator dependent.
• Mediastinoscopy and EBUS have 

similar diagnostic yield, but there is 
absolutely still a role for 
mediastinoscopy

• Tissue is still the issue.



• Confirmation that you are in the correct location is key!
• This can be done with ultrasound, fluoroscopy, cone beam CT, and pathologist giving you 

feedback (Rapid On-site Evaluation; ROSE).
• More biopsies and more tools improves yield.

• There is a balance.  More biopsies and more tools = more risk and more monetary cost.



Experience with cryobiopsy is increasing.
This has now been expanded to 
mediastinal biopsies under CP-EBUS.

Reported yield and safety are good.

This can break equipment and creates a 
much larger puncture site.  Unclear what 
will occur when more universally 
employed.

This needs to be studies in a more 
structured manner.



Mini Oral Sessions:  MA08.07

Traditionally, it has been the experience 
that pulmonary nodules in the outer 
1/3rd of the lung are best approached 
using CT guided needle biopsy.

How to approach the middle lung zone is 
less defined.

It should also be noted that 
bronchoscopic diagnosis of pulmonary 
nodules, especially peripheral nodules, is 
very operator dependent.



Note the Pros and Cons of transbronchial vs transthoracic 
approaches.

The middle lung zone.
Study design.



• Bronchoscopy vs transthoracic approaches had similar yield.
• EBUS can be done at the same time as the transbronchial approach, hence is more efficient – both 

cost and time – comparted to the TTNA.
• There were fewer complications in the bronchoscopic approach. 
• It should not be understated that this was an experience group of bronchoscopists.  This will not 

likely be reproduced in many community settings.



Posters:  P3.06D.06

The parallel use of both 
tissue and plasma-based 
NGS, as well a the use of 
liquid biopsy at the time of 
diagnosis has become a 
more more accepted 
practice. 

Most interesting about this 
study is the manner in 
which the tests 
compliment each other.



Education Sessions:  ES26.03



Navigational Bronchoscopy for peripheral nodules



All of these approaches are still 
used.

As mentioned, bronchoscopy is 
operator dependent.

Determining which technology to 
use will depend on operator skill, 
the health system, procedure 
availability, and patient ability to 
tolerate the procedure.



CT to body divergence has been a major barrier with navigation 
bronchoscopy over the past 15 years.
Navigational bronchoscopy + Cone Beam CT are key to making 
future bronchoscopic therapeutics possible.







Therapeutics



Oral Sessions:  OA05.04

As reminder, I am a 
pulmonologist, not a Radiation 
Oncologist or Medical Oncologist.

I am showing this because it is 
exciting.  It also shows that non-
systemic treatments have the 
potential to positively augment 
systemic therapy in advanced 
stage disease.





Oral Sessions:  OA05.03

Background:

• Oligo-residual disease is prevalent in 
immunotherapy.

• Abscopal effect has been observed in 
thermal ablations.

• Local ablations augment efficacy of 
IO via multiple mechanisms.

• Directly reduction tumor 
burden.

• Simulating anti-tumor response.
• Switching immunosuppressive 

tumor micro-environment.



Oral Sessions:  OA05.03



Take home message from authors:
• Oligo-residual disease is prevalent in patients administered with IO as first line.
• Ablation to ORD sites was associated with significantly improved PFS and OS over IO alone in 

highly selected patients.
• Cryoablation plus IO may have better survival benefit than thermal ablation plus IO.
• Further large-scale trials are warranted to confirm findings.



Additional thought and discussion:

Bronchoscopic ablation is no longer only occurring in the clinical research setting.
Needles that can be used via CT guided needle and bronchoscopic navigation have FDA 510(k) approval for the application of Pulsed 
Electrical Field ablation.

Bronchoscopic ablative therapies have to be done with high accuracy.
• A false negative biopsy will delay care and result in the need for a repeat procedure.
• This is an unfortunate, but acceptable part of diagnostic testing, and usually leads to minimal harm.
• A misguided therapeutic intervention is not acceptable.  There is potential therapeutic toxicity, without the benefit of treatment.

• For this, and multiple other reasons, bronchoscopic ablations are currently adjunctive and may become salvage.
• Bronchoscopic trials are done at at high volume, high skill, and high functioning centers.
• The experience in the community is generally not as successful.  

I would seek my intervention at an experienced center.  
• This is an exciting and promising adjunct, but it needs to be implemented properly.
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