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SUMMARY

Non-small cell lung carcinoma (NSCLC) is amongst the most commonly diagnosed cancers and grows through-
out the tissues of the lung. This report aims to understand the epidemiology, detection methods, and most effec-
tive treatment modalities used in stage three-A NSCLC. NSCLC is an advanced type of lung cancer that grows at a
slower rate in comparison to others located in lung tissues. NSCLC can be correlated to smoking cigarettes or e-
cigarettes and has displayed patterns of familial aggregation. Detection methods such as low-dose spiral comput-
ed tomography provide detailed three-dimensional pictures of the chest cavity without exposing the patient to
harsh radiation. Radiotherapy gives positive outlook to non-operable patients, specifically high-dose rate brachy-
therapy. The effects of this treatment have been explored with cell survival curves. Chemotherapy is also an effec-
tive treatment, and the chemical structure of the common drug cisplatin has been explored. Understanding the
epidemiology, detection methods, and available treatment modalities help to design effective treatment and pre-
vention plans for stage three-A NSCLC.

ABSTRACT

Lung cancer is the development of cancerous cells within the lung tissue and/or the airway that has potential to
further spread. The diagnosis of lung cancer is a multifaceted issue requiring innovative approaches, detection
technologies and treatments. Understanding lung cancer’s epidemiology provides insight into lung cancer's high
prevalence. As most are diagnosed at further developed stages, recognizing the associated factors will provide a
better understanding of how to approach treatment.! Genetic components such as germline mutations and over
expression of epidermal growth factor have been analyzed. Advancements in traditional computed tomography
(CT) scanning has contributed to an increased survival rate due to the ability to locate tumours in the most dis-
crete locations.2 Early detection can occur using a spiral CT scan allowing physicians to perceive the lung cavity
from multiple perspectives.3 Early identification of lung cancer is critical in determining the survival of the pa-
tient. Treatments for lung cancer that are declared most effective are radiotherapy, chemotherapy, or chemoradi-
otherapy.4 Brachytherapy is an emerging form of radiation therapy that provides radiation in the closest proximi-
ty. Cisplatin is the standardized agent, analyzed for its efficiency in the treatment of various stages of lung can-
cer.5 This discussion will explore the epidemiology, detection methods, and one of many available treatment
methods to understand therapies and prevention mechanisms for stage three-A NSCLC.
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INTRODUCTION

The development of cancer involves genetic mutations
leading to the growth of tumourous masses. Tumour
growth is known to be a fast-acting process. As tu-
mours grow and begin to spread, they pose a threat to
neighbouring tissues and organs. Based on the 2020
Canadian cancer statistics regarding Canadian cancer
patients, the diagnosis of lung cancer is most com-
mon.¢ In addition, lung cancer has been seen to be the
leading cause of the death of Canadian cancer pa-
tients.6® The high mortality rate associated with lung

cancer is reflective of its low survival rate and high di-
agnosis rate. A reason as to why the reported survival
rate is so low may be due to the delay in detecting the
cancerous cells. It has been reported that about 50% of
Canadians diagnosed with lung cancer have pro-
gressed to stage three or four before detection.¢ This
report will specifically focus on non-small cell lung
carcinoma (NSCLC), which is the most commonly di-
agnosed type of lung cancer

NSCLC is a type of lung cancer that grows at a slower
pace than others located in the tissues of the lung.78
The major subtypes of NSCLC are squamous cell carci-
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noma, large cell carcinoma, and adenocarcinoma.8
Some common symptoms associated with the diagno-
sis of NSCLC are shortness of breath, chest pain, and
fatigue. 78 When first diagnosed, NSCLC can be classi-
fied under a spectrum of five stages, which assist in
gauging the first line of action. These stages have been
identified as values spanning from zero to four; where
stage zero indicates extremely early detection and
stage four is extremely late. If a patient is diagnosed
with stage zero NSCLC, it is due to the discovery of
cancerous cells along the lining of the air sacs or air-
way of the lung; little to no spread has occurred at this
stage.9 On the other hand, a patient diagnosed with
stage four NSCLC has cancerous cells in various loca-
tions in the body (lymph nodes, adrenal gland, brain,
liver). This can be classified as distant metastasis. © It
is known that patients diagnosed with stage four have
a very low survival rate.9 This report includes a brief
discussion on the diagnosis of NSCLC in stage three-A.
Specifically, the socioeconomic and genetic factors as-
sociated with epidemiology, spiral computed tomogra-
phy scanning as a detection method, brachytherapy as
a radiotherapy option with a reference to cell survival
curves, and the use of cisplatin as a chemotherapeutic
agent have been discussed.

1. EPIDEMIOLOGY

The frequency of lung cancer diagnosis is a battle the
Canadian population has been fighting for several dec-
ades. Lung cancer is currently the leading cause of
cancer death in Canada, causing approximately
83,300 deaths in 2020.1 The most common types of
lung cancer consist of small cell lung cancer, lung nod-
ules, NSCLC, and mesothelioma. 12Additionally, rarer
forms of lung cancer are seen not to initially develop in
the chest cavity but, in other locations of the body
known as metastatic cancer development. 2 The Cana-
dian Cancer Society released a report including the
2020 estimated lung cancer statistics that reports the
number of new cases and deaths in the Canadian pop-
ulation, along with an estimated five-year survival per-
centage. They estimated that 15,000 males would be
diagnosed, and 11,000 male lung cancer patients
would pass away. 13 Further, 14,800 female cases were
estimated along with 10,200 female lung cancer relat-
ed deaths. 13 They estimated the five-year survival rate
for males to be 15% in comparison to 22% for females.
13 As previously mentioned, the Canadian population
experienced 83,300 deaths due to lung cancer in
2020, a value of approximately 60,000 deaths greater
than initially projected.3 What are the factors that
contribute to a mortality rate so substantially different
than projected? This review will study both the socio-
economic and genetic factors associated with the diag-
nosis and mortality of lung cancer amongst the Cana-
dian population.

1.1 Socioeconomic Factors

The World Health Organization (WHO) predicts that
the presence of lung cancer on an international spec-
trum will continue to increase with time due to the sig-
nificant use of tobacco.! Tobacco is seen as one of the
primary risk factors associated with the development
of lung cancer and many other pulmonary carcinomas
as a result of smoking cigarettes.! It is often the
NSCLC subtype, adenocarcinoma, that has a strong
cigarette smoking correlation. The population of to-
bacco cigarette smoking individuals may be on the de-
cline, but in more recent times there has been a rise in
the electronic cigarette (e-cigarette) smoking popula-
tion, ultimately increasing the risk of developing this
deadly disease.’4 Moreover, those who are exposed to
second-hand smoke (environmental smoke) are also at
a high risk of developing lung cancer.© There is no
quantity of second-hand smoke that is deemed safe to
be around. t© Second-hand smoke is the primary asso-
ciated risk factor for the diagnosis of lung cancer in
non-smoking individuals. 0 There is a correlation be-
tween individuals who smoke and lung cancer diagno-
sis, although there are other associated risk factors
that must be considered. Family history can also con-
tribute to the development of lung cancer. Figure 1
shows a plot of former and current smokers along with
the percentage of participants who had quit. An in-
crease in the quitter percentage is apparent through
the years of 1999 to 2015 but a decline is observed af-
ter 2015.14 Additionally, the decrease in quitter per-
centage implies an increase in the current smokers ob-
served in the 2017 data. The study did not clearly dic-
tate the reasons behind why this had occurred, alt-
hough participants switching to another source of nic-
otine such as e-cigarettes is a likely observation. 14 This
theory is likely as e-cigarettes became more prevalent
in Canada between the years of 2015 to 2017 along
with Bill S-5 being amended in 2018 permitting for e-
cigarettes to contain nicotine. 5
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Figure 1. Results of a study conducted by the
Centre of Population Health Impact analyzing
smoking trends from 1999 to 2017. The percent-
age of participants who have a history of smoking is
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represented by the bars displayed along the x-axis.
Dark grey bars represent current smokers and light
grey bars represent former smokers. The scatter plot
shows the trend of quitter percentage over the years.

1.2 Genetic Factors

Genetic susceptibility to lung cancer remains predomi-
nantly elusive, however, there have been various re-
ports on germline mutations associated with lung can-
cer susceptibility. 16 Particularly in the epidermal
growth factor receptor (EGFR) and erb-b2 receptor
tyrosine kinase 2 (ERBB2).1¢ EGFR is expressed at
normal epithelial, neurogenic, and mesenchymal tis-
sue and is a transmembrane receptor tyrosine kinase
protein. 7 When EGFR binds to a ligand, it phosphory-
lates in the intracellular domain, which leads to down-
stream signal transduction?”. The over-expression of
this gene is associated with NSCLC and is shown to
reduce survival and facilitate poor chemosensitivity. 17
In NSCLC, intracellular EGFR overexpression is ob-
served in 43-89% of cases.” There has also been evi-
dence that NSCLC shows familial aggregation after
tobacco smoking adjustments. '8 There have been link-
ages to families with aggregation of lung cancer to a
region on chromosome 6q23-25.18 The risk increases
1.51-fold for individuals with first degree relatives that
smoke compared to those without a family history of
smoking. 19

2. METHOD OF DETECTION

In modern-day medicine, the primary focus lies in a
detection modem that prioritizes the safety of the pa-
tient while still ensuring that they are receiving the
highest quality of care. A CT scan provides the physi-
cian with highly detailed images of the focus area in
order to identify the potential presence of a tumour in
both two-dimensional slices and three-dimensional
images of the whole organ or cavity. 20

2.1 Methods Behind CT Scanning

As previously mentioned, both sliced and whole imag-
es of the desired area are produced by the CT scanner.
With each rotation, the CT develops a two-
dimensional image using mathematical techniques. 2
The process to produce these images is facilitated by a
rotating x-ray source as shown in Figure 2. The source
will rotate in a circular motion around the circumfer-
ence of the x-ray tube where the patient lays. The x-ray
source could possibly be an element of either barium,
iodine or gold composed in an aqueous solution. 22 Lo-
cated in front of the x-ray source is a bowtie filter. This
works to alter the incoming frequency of the source by
adjusting the angle it is distributed on the patient to
create a balance within the exposed photon flux on the
detector array.22 The bowtie filter can be modified in
many shapes and sizes depending on the type of image
that is desired to be produced.23 The CT scanner uses

fan-beam geometry to emit the radiation allowing for a
distributed flux upon the detector array.23 The linear
detector array moves in a circular motion in a 180°
displacement of the x-ray source to develop an image
as the x-ray source flows through the patient.24 This
setup allows for clear images or slides of the patient to
be developed on the technician's computer.

source

bowtie filter

sub-samples
of focal spot

sub-samples of a
detector element

Figure 2. Shown on the left is what the CT
scanner looks like on the outside while the im-
age on the right side shows the mechanisms
located within the scanner to facilitate the de-
velopment of the images.25

2.2 Low-Dose Spiral CT Scanning

In terms of lung cancer detection, an emerging type of
computed tomography (CT) scanning known as low-
dose spiral scans has been praised for its ability to pro-
vide detailed images of intended locations while emit-
ting far less radiation to the patient.2¢ As tumours in
the lung can sometimes be difficult to detect, the use
of a low-dose spiral CT scanner makes the detection of
cancers a far less challenging task.27 A low-dose spiral
CT scan continuously rotates around the patient in a
helix shape to develop three-dimensional images of
the chest cavity, allowing the physician to observe
many different perspectives. 24 Some benefits to using
this method include less radiation exposure to the pa-
tient and a greater ability to detect tumours in early
developmental stages. 28 The low-dose CT scanner pro-
vides a lower amount of radiation emission, an aver-
age value of 2 mSv in comparison to traditional CT
scanning, an average value of 7 mSv. 28 Traditional CT
scanning emits approximately three and a half times
the amount of radiation putting the patient at greater
risk. The traditional CT radiation emittance value is
equivalent to two full years of background radiation
exposure emitted to the patient at one given time. 29
Although the dose of radiation received from this low-
dose CT scanning is higher than traditional chest x-ray
scanning, the benefits of undergoing this detection
technique outweigh the cons tremendously. 28 The ad-
vantages of this scanning technology can be seen in a
study conducted by Henschke et al. (1999) which in-
cluded 1,000 participants who had all declared they
are currently smokers. The study concluded with an
85% detection rate for stage one lung cancer discov-
ered using a low-dose spiral CT scan.3° Low dose CT
scanning allows for clear imaging, preventing the need
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for multiple scans during the detection process which
ultimately reduces radiation exposure.

3. TREATMENT METHODS

In today's day and age, the appropriate technology has
been developed to attack cancers that have previously
been labeled as incurable. With the knowledge scien-
tists hold today, innovative approaches to treating and
potentially curing these kinds of cancers have devel-
oped promising solutions. The use of radiotherapy
alongside chemotherapy is called chemoradiotherapy
and has been known for its effective and safe treat-
ment against cancer.3' The chemotherapy treatment
helps to weaken the cancerous cells, making the radia-
tion therapy the patient is receiving much more effec-
tive. Some suggest chemoradiotherapy is one of the
most promising treatment plans for those diagnosed
with lung cancer, specifically NSCLC.

3.1 Radiotherapy

Radiotherapy is a form of cancer treatment that expos-
es doses of radiation to the cancerous site specifically
the tumour. This impacts the growth of cancerous cells
making it challenging for cell reproduction. When de-
ciding between different radiotherapeutic approaches
to NSCLC, many options present themselves with
unique benefits and disadvantages. Brachytherapy is a
radiotherapeutic approach that begins with placing a
small-sized seed of radioactive matter either locally or
directly into the targeted location. 3! The placement is
done surgically using a bronchoscope that is put into
the mouth and into the bronchi, where the tumour site
is located to ensure the radioactive material is as close
as possible.32 The use of a bronchoscope is best for
this procedure as it is a thin, flexible device that is
equipped with a camera and light fixture, providing
medical staff with the ability to see inside the lungs. 33

A physician may choose HDR-B therapy as it is one of
the most effective radiotherapeutic option.3! This is
because the radioactive material travels a small dis-
tance to get to the desired site, posing little risk to the
neighbouring organs.3' Most frequently, iridium-192
is used as the radioisotope in this procedure, which
has a negative beta decay model (Equation 1).34 Nega-
tive beta decay is present when a neutron transforms
into a proton (e), initiating the release of a gamma-ray
photon ( y) and an electron antineutrino (ve). 35

7192Ir — 7f92Pt + ¥+ ve +_% (1)

HBR-B is seen as a valuable asset to the treatment of
NSCLC as it provides treatment with the greatest,
strongest force. This gives an optimistic outlook for
many of these patients having such short life expectan-

cies due to an inoperable tumour. HBR-B is seen as a
promising solution due to its short-ranged gamma
rays which allow for an increased amount of accura-
cy.30 HBR-B’s accuracy helps to target the maximum
dosage towards the desired region, putting surround-
ing tissues at less of a risk.3¢ HBR-B has been fre-
quently chosen over low-dose-rate brachytherapy by
physicians because of its high efficiency and safety
rankings. Most often, HBR-B is not the sole treatment
option. HBR-B is used simultaneously with external
beam radiotherapy (EBT) to provide the patient with a
boost in their treatment timeline.3” Together, both
EBT and HBR-B are strong primary treatment plans
with a tolerable toxicity emittance for patients diag-
nosed with NSCLC that are ineligible for surgery. One
limitation of pursuing this treatment is its restricted
access. 38 Few cancer treatment centers are equipped
with the technology to pursue a treatment like this one

making physicians think twice about selecting HBR-B.
37

3.2 Cell Survival Analysis During HBR-B Treat-
ment

Normal tissue and cancerous tissue react very differ-
ently to radiation therapy. Radiation therapy damages
DNA to the point where a cell cannot divide or multi-
ply, and because tumours grow faster than normal
cells, they are the first to be damaged.39 However,
there is a point where normal cells are destroyed much
faster than cancerous cells. To define this point, we
can utilize a linear-quadratic model and determine the
surviving fraction of cells after an absorbed dose, given
in Gray (Gy). The ratio of surviving cells is given by the
dosage (D) proportional to two coefficients, alpha (a)
and beta (f3), where a is proportional to D, and f is
proportional to (D2). Our model assumes that normal
cells have an a/p ratio of 3, shown in Equation 2, and
cancerous cells have an a/f ratio of 10, shown in
Equation 3.

n(t)= -0.2473t - 0.0824t2 )

c(t)= -0.4t - 0.04¢2 3)

Figure 3 models the relationship of surviving cells ver-
sus dose of radiation therapy in Gy. The equal survival
ratio, where normal and cancerous cells are equally
damaged, occurs at 3.601Gy. At this dose, the ratio of
surviving cells is -1.96. It is extremely important that
radiation dosages do not surpass this, as normal cells
will be destroyed faster than cancerous cells.
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Cell Survival Curves of Normal and Cancerous Tissue
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Figure 3. Cell survival curves for normal tissue
and cancerous tissue utilizing Equation 2 and
3. The equal survival ration occurs at 3.601Gy. Radia-
tion doses greater than 3.601Gy will destroy more nor-
mal tissue than cancerous tissue. This graph was de-
veloped using Python 3.

From this model we were able to determine the opti-
mal dose, where there is the greatest amount of surviv-
ing normal tissue and least amount of cancerous tis-
sue. The optimal dose is 1.8Gy and can be displayed by
number of treatments to determine when cancerous
cells are destroyed. Figure 4 assumes a starting point
of 108cells and shows the number of surviving cells
decrease as number of treatments increase. Normal
tissue persists as the greater number of surviving cells
until treatment seven, where cancerous cells have a
higher survival rate. At this point, normal tissues are
depleted at greater quantities than cancerous tissues
and the treatment becomes toxic.

Cell Survival Curves Utilizing Optimal Radiation Dosage of 1.8Gy
For Normal and Cancerous Tissue
1e8
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Figure 4. Normal and cancerous tissue under-
going radiation therapy of 1.8Gy displayed
over a number of treatments. This model as-
sumes a starting point of 108 cells. This graph was de-
veloped using Python 3.

3.3 Chemotherapy

Chemotherapy is often used in combination with other
techniques such as surgery and radiation to treat stage
three-A NSCLC. The chemotherapeutic drug this re-
view is focusing on is cisplatin, often combined with
an alternate drug such as gemcitabine or paclitaxel to
reduce drug toxicity and drug resistance. 54° For stage
three-A NSCLC patients, chemotherapy and surgery
are used if they cannot be given radiation. Stage-three-
B and three-C patients may be given chemotherapy if
they are too unwell to undergo chemoradiotherapy or
radiation therapy.4° Cisplatin is considered an irritant
and causes inflammation to the vein it is administered
in.5 It also may have harsh side effects such as nausea,
vomiting, kidney toxicity, low blood count, ototoxicity,
and blood culture abnormalities.5 Cisplatin can be
used to treat carcinomas, germ cell tumours, lympho-
mas, and sarcomas. 5 Cisplatin is composed of a doubly
charged platinum ion surrounded by four ligands as
seen in Figure 5.5 The chloride ligands on the right
form leaving groups, allowing the ion to form bonds
with DNA bases, and the ligands on the left form
stronger interactions with the platinum ion.5 Car-
boplatin is a less toxic, yet very similar drug to cispla-
tin. 4 It differs from cisplatin by containing bidentate
dicarboxylate ligand instead of the chloride ligands. 5
This reduces DNA reactivity and induces slower kinet-
1CS. 5

e]
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Figure 5. Showing the chemical structure of
(A) carboplatin with bidentate dicarboxylate
ligands and (B) cisplatin with chloride lig-
ands.4!

Cisplatin applies cytotoxic effects by forming DNA ad-
ducts including mono, inter, and intrastrand cisplatin
DNA cross-links that affect the cell cycle at S, G1, or
G2-M phase.42 It becomes active once it enters the
cell, and the chloride atoms on the right ligands are
displaced by H.O molecules. 5 The products of this dis-
placement are electrophiles which bind to the N7 reac-
tive center on purine residues. 5 This causes DNA dam-
age and the 1,2-intrastrand crosslink, which is primar-
ily responsible for stimulating this bondage, resulting
in apoptosis by preventing the cell from repairing and
replicating itself. 42 The adducts between 1,2-
intrastrand and purine residues represent 90% of all
adducts.5 The increased metabolic activity and mito-
chondrial malfunction prompts cancerous cells to dis-
play high oxygen species reactivity. 5 Oxidative stress is
the most prominent mechanism for cisplatin toxicity
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and can cause damage to cellular proteins, lipids, and
DNA, which lead to fatal lesions.5 The mitochondria
becomes damaged, mostly from the oxidative stress
due to cisplatin losing its sulfthydryl group and taking
in calcium, which reduces membrane potential.5 Re-
sistance of cancer cells to cisplatin chemotherapy after
the first round of therapy is mediated by microRNAs
creating a resistivity and sensitivity to the drug. 4 The
stimulation of nuclear factor erythroid 2-related factor
2 (Nrf2) protects cancer cells from cytotoxic impacts
by translocating to the nucleus, binding to antioxidant
response element, and upregulating antioxidant and
detoxifying enzymes. 43 Researchers are continuously
looking for strategies to inhibit cisplatin resistance.
This includes altering drug delivery platforms and ex-
ploring nano- and microcarriers. 43

CONCLUSION

With extensive research and advancements through
epidemiological lenses, detection methods, and treat-
ment modalities, we can efficiently design treatment
and prevention plans that benefit the general popula-
tion. Lung cancer epidemiology includes determi-
nants, distribution, incidence rates and frequency of
this disease. The study of the associated epidemiology
of lung cancer provides an understanding behind the
factors which contribute to its high incidence and mor-
tality rates observed today on an international scale. It
is critical to acknowledge the trends this disease cur-
rently possesses in addition to predisposing risks and
other causes, in an attempt to decrease future inci-
dence. It has been concluded that there is a contrib-
uting genetic component alongside the diagnosis of
lung cancer within a family.® With this, it becomes
challenging to develop a sole cure for a disease that
has associated mutations which are very unpredicta-
ble. Further, it has been concluded that the 6q23-25
chromosome has been studied for its linkages between
lung cancer diagnosis within the family tree making it
a crucial factor to analyze in determining the genetic
susceptibility for lung cancer. 18

Lung cancer begins with localized tumour growth that
can become metastatic as the severity of cancer in-
creases. With this, it is extremely important to ensure
that the first approach in the detection process is as
clear and informative as possible to prevent the devel-
opment of a worsened condition and ultimately, fur-
ther spread. An effective imaging technique is spiral
CT scanning, where both two-dimensional and three-
dimensional images are produced, providing physi-
cians with multiple perspectives of both the whole
chest cavity and individual cross sections. 24 In the pre-
sent day, this imaging technique has come to be ex-
tremely common as it allows for conclusions to be de-
veloped in a timely manner, preventing delay in the
treatment process.

As most of the lung cancer cases diagnosed are late
stages, it is extremely crucial that treatment plans are
developed for each unique patient situation.! Both ra-
diotherapy and chemotherapy have been seen as effec-
tive treatment options. Although, the most effective
treatment is known as a combination between both
radiotherapy and chemotherapy, a term coined
chemoradiotherapy4. Brachytherapy is known to be
the most precise in issuing radiation to the desired lo-
cation within the body.! Inserting radioactive material
near or embedded into the cancerous site prevents any
unnecessary exposure to neighbouring tissues and or-
gans. 3t Chemotherapy has been acknowledged for its
abilities in the treatment of lung cancer, specifically
the use of the drug cisplatin that can tremendously
limit the reproduction of cancerous cells.4° Many
medical advancements have been made throughout
this past century involving both treatment plans and
associated technology which have contributed to lower
incidence rates. Although, there still lie many unan-
swered questions about the most effective treatment
guidelines that apply to every patient.

Lung cancer holds a significant risk to those with a his-
tory of smoking both traditional and electronic ciga-
rettes. Knowing this, the importance of a treatment
which is less harmful to neighbouring organs and tis-
sues such as HBR-B is critical in mitigating the associ-
ated treatment impacts. Moreover, the use of cisplatin
is most effective as a treatment when combined with
radiotherapy. Further research into pharmacothera-
peutic approaches to the treatment of lung cancer are
strongly encouraged. Despite the complexity lung can-
cer holds, medical advancements in the long-term care
and treatment of this disease have been very effective
and will continue to decrease the observed incidence
and mortality rates.

APPENDIX

Using the Keywords, Lung Cancer, Non-Small Cell,
Smoking, Brachytherapy, Low-dose Spiral CT, Cispla-
tin, the authors were able to locate articles to compose
this piece. National Center for Biotechnology Infor-
mation’s MeSH database was the primary database for
our search. Through this database the selection of
many subheadings also helped to refine our search.
Each manuscript used in this piece was read by both
authors to validate its relevance to this topic and
strength in the science community. Taking an interdis-
ciplinary approach to this review was of primary focus.
Incorporating the disciplines of Life Science, Physics,
Chemistry, Epidemiology and Mathematics to
strengthen our understanding of NSCLC was our pri-
mary goal.
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