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CyPath® Lung testing has gained traction for
both early lung cancer diagnosis and recurrence
surveillance because of its reproducible ability
to help clinicians stratify the risk of malignancy
in newly discovered or changing pulmonary
nodules. Clinicians who assess pulmonary
nodules for possible malignant potential are
facing a herculean task over the next five years
as a confluence of factors dramatically
complicates this process.  The burden of
nodules needing assessment is exploding as AI
mines medical records for any mention of
nodules in imaging tests, our understanding of
lung cancer risk factors expands, and
screening/surveillance becomes more hardwired
into primary and specialist patient care.    
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Predictive models and tests to help risk
stratification are beneficial but have limitations.
As Mark Twain said, “Lies, damn lies and
statistics.” Uneven understanding of the
limitations inherent in predictive models and
diagnostic test statistics can cause significant
confusion and clinical misunderstandings.  AI
augmentation of imaging and introduction of
supplemental diagnostic tests that interrogate
blood and other body fluids create a mixture of
outcome benefits at best and a minefield of
pitfalls at worst.    
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Navigational guidance is different for primary
care programs involved in lung cancer screening
compared to pulmonary nodule programs with
specialized clinicians and patient navigators.
Additionally, guidance for an oncology specialist
wanting robust surveillance during survivorship
requires algorithms unique to these populations.

Relatively newer understanding shows that the
lung harbors microenvironments that are
distinct from blood phenotypes, giving insight
into site- specific pathophysiology and
treatment opportunities.    Additionally, lung8, 9, 10

microenvironments are affected by genome,
genetic expression and alterations caused by
exposures, severity of inflammation, and
carcinogens, to name a few. Interrogating the
lung micro- environment to better understand
clinical expression and treatment response in
asthma and COPD is well established with new
insights being discovered every month.  Tumor
lung microenvironments are also being
recognized, and exploring this pathophysiology
will lead to insights for better diagnosis and
treatment of lung cancer.   
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Taken together, the burden of disease, specialty-
specific navigational requirements, and
information to be gleaned from interrogating the
lung microenvironment pose demanding
questions and significant challenges but also
offer avenues to explore and define these
disease processes in ways that assist rather than
confuse clinical champions at every level.

How we address and navigate the above
challenges requires an understanding that there
is no “magic bullet” diagnostic or screening
regimen. Each circumstance will have unique
patient/clinician stressors, obstacles and
pathways. CyPath® Lung testing uses a chimera
analysis for interrogating lung sputum,
identifying evidence of cancer cells and tumor-
associated lung microenvironment cells resulting
in a powerful diagnostic test.    Addressing
navigation in the context of each specialty’s
needs, we expect to add pathways to interrogate
the lung microenvironment and real-time cancer
manifestation to diminish statistical confusion.
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CyPath® Lung Testing in Primary Care Practices

Primary care practices, both Family Practice and
Internal Medicine, may have a robust lung cancer
screening program as part of their practice. Data 
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The “Marge” case was referred to a pulmonary
nodule program from Family Practice when
nodules were incidentally reported on a calcium
score CT scan to assess heart disease risk. This is
a frequent occurrence, according to a recent
discussion at a CHEST meeting in Chicago, March
2026, which suggested more lung cancers are
diagnosed from incidental discovery than from
screening programs. Data describing the poor
penetration of low-dose CT (LDCT) screening for
patients at high risk for lung cancer makes this
source of nodule discovery less pertinent for
primary care but increases the relevance of
nodules found incidentally.  Would primary care
practices be more likely to internally address a
presentation like “Marge” rather than make a
referral if there was a streamlined “go, no go”
algorithm they could employ with confidence, as
they do with colorectal screening and
mammograms? 
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Most pulmonary nodules are small, measuring
less than 10-15 mm.  CyPath® Lung testing
offers a negative predictive value (NPV) of 99%
for these nodules.    A reasonable primary
care-centered nodule algorithm would be to
order the CyPath® Lung noninvasive sputum test
for patients with incidentally found or screened
smaller nodules. If the CyPath® Lung result is
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unlikely for malignancy, the clinician would
follow standard Fleischner or American College
of Radiology (ACR) society guidelines rather than
refer to a specialist. Nodules larger than 12-15
mm are more likely to be a malignancy than the
smaller nodules, and referral to a specialty
practice should be considered. The positive
predictive value (PPV) of the CyPath® Lung test
is between 40% and 61% depending on the size
of the nodule, and if the test result is likely for
malignancy, referral should also be
considered.    11, 12, 13

Empowering primary care practices with a
simple straightforward “go, no go” algorithm
with the CyPath® Lung test would address most
imaged nodules that physicians are asked to
evaluate in their practices. Additionally, many
primary care practices could employ nurse or
extender navigators to provide this service,
improving patient communication, saving
significant time, and reducing the number of
expensive additional tests and referrals. Cost of
pulmonary nodule assessment is an additional
consideration. Employing expensive advanced
robotic or navigational bronchoscopies to
biopsy smaller nodules with low probability for
malignancy is not a sustainable cost-effective
strategy. 
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suggests 98% of primary care practices refer
patients to proactive specialty programs, but
less than 10% utilize internal comprehensive
programs.  Up to 60% of these practices adopt 14

internal screening programs for breast and
colorectal cancers; however, the data are unclear
for how many practices screen for lung cancer or
perform survivorship surveillance. 
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Morris, et al. demonstrated significant cost
savings could be realized by employing CyPath®
Lung testing rather than moving immediately to
costly and often risky invasive procedures.
Additionally, combining CyPath® Lung with
physician gestalt to stratify which patients
should have their sputum interrogated versus
watchful waiting with CT scan follow-up would
further address cost concerns.
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CyPath® Lung Testing in Pulmonary Nodule
Programs

Pulmonary nodule programs, whether academic-
centered or free-standing community-based,
have specialist clinicians, navigators and
support staff to address the accelerating burden
of pulmonary nodules needing evaluation. New
or changing nodules discovered in screening or
incidentally arrive at these programs through
colleague referral or auto-referral within
systems that direct nodules for specialist
assessment. The majority of patients referred to
pulmonary nodule programs will be high risk for
lung cancer or non-high-risk individuals with
high-suspicion nodules. Additionally, survivors
of lung cancer or other solid tissue cancers that
are known to metastasize to the lung require
surveillance for new or changing nodules. Each
of these populations carries different
prevalences for the nodule being a primary or 

metastatic cancer. Understanding the clinical
nuances of screening and the strengths and
weaknesses of diagnostic tests is extremely
important in this arena to confidently determine
which patients require watchful waiting versus
invasive testing. Specialty physicians’ clinical
gestalt and experience give them the ability to
assign an accurate malignancy probability based
on patient history, symptoms, nodule
appearance and location. Any additional input
from added testing should help clarify
complicated or contradictory nodule
presentations and not lead to greater
uncertainty. 

All clinically available tests intended to assist in
the evaluation of pulmonary nodules report
validation statistics to help clinicians decide on
the test’s utility. Unfortunately, there are no
tests that provide 100% sensitivity, specificity,
NPV or PPV.    Often this can lead to an expert
clinician’s concern that additional testing may
not alter their initial impression but only add
expense and possible risk. A journal article
authored by MD Anderson pulmonologist Dr.
David Ost on the interpretation of likelihood
ratios (LR) in thoracic oncology suggests that
diagnostic tests that report results as non-
binary (more than two categorial test results)
may lead to falsely low estimates of the
probability of cancer in some pulmonary 
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nodules.  Drs. Humberto K. Choi, Michael
Ghobrial and Peter Mazzone of the Cleveland
Clinic reviewed eight models that estimate
probability of malignancy in patients with
pulmonary nodules.  The paper discusses how
each model’s cohort cancer prevalence can
significantly affect malignancy probabilities. For
example, a high prevalence cohort model can
overestimate the probability of cancer in benign
nodules. Additionally, the paper points out that
several studies suggest that expert opinion often
is equal to or better than the models at
predicting the malignant nature of nodules. This
is an opinion voiced repeatedly at national
meetings and is framed to suggest that
supplemental testing which cannot reproducibly
change their expert gestalt adds expensive and
potential procedural side effects without
significant patient benefit. Finally, the paper by
Dr Li, et al. on the performance of lung cancer
prediction models for nodules found through
screening, incidentally or post biopsy performed
differently depending on clinical situation, and
none of the models were as accurate when
applied to biopsied nodules.    
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The CyPath® Lung test is designed to deliver a
binary result and is completely independent of
imaging models. The “likely” or “unlikely” test
result is equally dependent on the unbiased
AI/machine learning algorithm developed for the
flow cytometry platform which identifies
porphyrin-incubated tumor cells, tumor-related
immune cells and apoptotic cells.  11

Consequently, CyPath® Lung avoids many of the
pitfalls associated with predictive imaging
models or diagnostic tests that use predictive
models in their algorithm. Additionally, it
observes the real-time presence of tumor cells
and tumor-associated cells and is therefore not
excluded for use in patients with previous solid
tissue cancer or lung cancers. Accordingly,
CyPath® Lung testing is appropriate for
surveillance of cancer survivors who present
with new or changing pulmonary nodules.
CyPath® Lung testing also interrogates in real
time the lung’s microenvironment which will
have unique features and signature profiles
depending on whether the observed pulmonary
nodules are benign or malignant.    5, 6, 7

The lung microenvironment is a complex,
dynamic system comprising epithelial, stromal,
and immune cells, alongside the extracellular
matrix (ECM) and a specialized microbiome. It
acts as a critical regulator of homeostasis, injury
response, and disease, particularly in cancer
progression (tumor microenvironment, or TME)
and chronic obstructive pulmonary disease
(COPD).    Therefore, a CyPath® Lung result of
“likely malignancy” has at least two critical
findings associated with active lung malignancy
– porphyrin-stained tumor cells and tumor-
associated cells and evidence of TME-related
immune cells. The combination of reporting the
presence of real-time cancer cells and evidence
of TME-related cells gives the expert clinician
confidence that CyPath® Lung testing can clarify
contradictory statistics and imaging results.

8, 9, 10
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6  |  CyPath® Lung in Practice: Cases 5-7 

Both the “Gloria” and “Peggy” cases
demonstrate how contradictory clinical data can
complicate a patient’s presentation. In the
“Gloria” case, imaging data pointed toward a
benign process, and society recommendations
would have been watchful waiting. CyPath® Lung
testing returned a result of “likely malignancy,”
and surgical resection was recommended. Stage
1A lung cancer was successfully removed in a
timely manner. In the “Peggy” case, predictive
modeling and imaging test results strongly
suggested malignancy, and the Mayo Clinic and
Brock predictive models were 91.3 and 49.7%
respectively. Additionally, the right lower lobe

 (RLL) nodule had a standardized uptake value
(SUV) of 14.2 on PET scanning, but the clinician’s
gestalt was that the process may be
inflammatory rather than malignant. The
CyPath® Lung result was “unlikely malignancy”
which led to a repeat CT scan prior to invasive
biopsy. The follow-up CT scan demonstrated
complete resolution of the RLL nodule.
The algorithm we propose for specialty clinicians
emphasizes clinician gestalt as the final arbiter
for testing decisions but gives the clinician a
high-confidence data point to help clarify
complex presentations, particularly when test
results are contradictory.
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CyPath® Lung Testing in Interventional
Pulmonology Practices

Technological advances in interventional
pulmonology (IP) have exploded over the last
five years. There are currently 40 accredited IP
fellowships in the United States and 300-400
active IP physicians.  Most regions will have
access to both IP specialists as well as these
advanced technologies. The impact is that most 
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newly found or changing pulmonary nodules
discovered via lung cancer screening or
incidentally will have a biopsy option. The
question is not can nodules be biopsied, but
should they be biopsied? This discussion
involves the sustainability of cost, side effect
profile for debilitated patients, issues of
overdiagnosis, and availability of malignancy risk
stratification testing to assist in decision-
making.  18
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There are sound arguments to support a low
threshold for conducting a biopsy on low-risk
nodules and equally compelling arguments to
further risk stratify the nodules prior to biopsy.
CyPath® Lung testing has a documented 99%
NPV in these nodules with low- probability for
malignancy.  The test has been commercially
available for three years and is covered by
Medicare and most commercial insurance. More
than 2200 tests have been performed, and in-
house analysis suggests that our clinical trial’s
statistical parameters of NPV and PPV are valid
in the regions serviced with their unique regional
lung cancer prevalences. It is reasonable to
employ a practice algorithm that continues
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serial imaging of patients with low-risk nodules
when the CyPath® Lung testing result is “unlikely
malignancy.” Physician gestalt again is the final
arbiter in discussions with the patient about
course of action. In follow-up discussions with
physicians using CyPath® Lung, clinicians have
reported increased confidence when discussing
follow-up care with their patients. The “Helen”
case demonstrates CyPath® Lung’s ability to
identify as “likely malignancy” a non-suspicious
13 mm ground glass opacity (GGO) with a solid
component. The patient was subsequently
referred to IP for a robotic biopsy which
revealed a stage IA adenocarcinoma. 



The “James” case demonstrates the other side
of the coin, an older male with very high-risk
parameters was found to have a 6 mm solid
nodule. The CyPath® Lung test result was
“unlikely malignancy.” The tumor board
discussed robotic biopsy versus close CT scan
follow-up. Based on the CyPath® Lung result, the
physician and patient opted for the follow-up CT
scan option. Follow-up CT revealed a resolution
of the nodule. In both cases, CyPath® Lung
testing was instrumental in the physician-patient
discussion opting for courses of action that
benefited the patient.

CyPath® Lung Testing in Oncology Specialty
Practices

The American Cancer Society (ACS) at its annual
roundtable meeting in November 2025 placed
an emphasis on management of survivorship
post-cancer treatment as well as on the 

expansion of screening for lung cancer. Off-
ramping cancer survivors into resumption of
normal life does not mean ignoring surveillance
for these patients in the two-to-five years
following diagnosis and treatment.

Because CyPath® Lung testing is not contra-
indicated for patients with previous lung cancer
or other solid tissue cancers and can reveal the
real-time presence of cancer cells, it can be an
effective tool for surveillance.  CyPath® Lung
testing can be used in patients with a history of
lung cancer or solid tumors that may
metastasize to the lung who are found to have a
new or changing pulmonary nodule on CT scan.

13

The physician and patient can be confident in
the NPV for an “unlikely malignancy” result;
likewise, if the test result is “likely malignancy,”
the PPV can be used to direct possible invasive
testing or at least close follow-up CT scanning.
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The “Lisa” case involved a 78-year-old female
with previous left upper lobe (LUL) lung cancer
diagnosed in 2018 who was found to have a new
14 mm nodule in the right lower lobe (RLL) in
2024. The patient’s performance status would 

not support an invasive procedure, but based on
the CyPath® Lung result Radiation Oncology
proceeded with radiation therapy for the patient
which resulted in an excellent tolerated clinical
response. 
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In the “Carol” case, a patient who had breast
cancer five years earlier was at risk for a new
lung cancer. CyPath® Lung identified a
metastatic breast cancer to the right upper lobe
(RUL). Both cases demonstrate the utility of

CyPath® Lung for survivorship surveillance of
oncology patients. The algorithm we propose for
oncology emphasizes clinician gestalt as the
final arbiter for testing decisions but gives the
clinician actionable data for patient care.



Conclusion

CyPath® Lung testing can be a powerful tool for
the clinician involved with both screening for
cancer in the lung and during survivorship
surveillance. CyPath® Lung testing demonstrates
robust statistical performance with the
confidence that these statistics are generated
from unenhanced interrogation of sputum
representing real-time cancer cells in a
microenvironment consistent with TME. Three
years of commercial use have reinforced our
initial clinical trial results and given clinicians
greater confidence in the recommended course
of action for their patients.
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