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Abstract and statement of context

Lung cancer is the leading cause of cancer death worldwide, earlier detection and identification of
those at highest risk will lead to improvement in the survival of lung cancer patients.
We hypothesise that infrared spectroscopy of buccal mucosal cells will detect patients with or
stratify those at risk of lung cancer. Optically detected high risk patients can then enter more
intensive screening programmes including radiology and autofluorescence bronchoscopy. Tobacco
smoke exposure causes a host response to toxic damage resulting in a widespread ‘field of injury’
throughout the lung extending from the parenchyma to the nose and mouth. Cancers can arise
anywhere within this field. This injured epithelium is morphologically normal but gives abnormal
readings with infrared spectroscopy and extends to the oro-respiratory tract, including the buccal
mucosa. We therefore propose to develop this innovation as a cheap, non-invasive, high
throughput technique for detecting individuals at high risk of developing lung cancer and therefore
increase the number of curable lung cancers detected.

2.

Lay statement

It is known that smoking causes damage throughout the airways including the nose and mouth and
that it is possible to detect this ‘field of injury’ using modern optical technologies. We aim to
develop one such technique using infrared light shone at cells taken painlessly from the lining of
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the cheek to determine an individual’s risk of developing lung cancer. Those people deemed ‘high
risk’ would then be kept under surveillance and any lung cancers that develop cured at an early
stage.

3.

Relevance of your research to a person with lung cancer

The main problem with lung cancer is that there are usually no symptoms when the disease is in its
earliest and curable stages- in the UK there is currently no way of detecting individuals who are
likely to develop lung cancer or those who have early stage disease. We aim to develop a rapid,
cost-effective and non-invasive technique for identifying these individuals and thereby improve the
cure rate of those affected. We also hope those with more advanced disease will benefit by being
identified and offered treatment at an earlier time point.
4.

Timeline of research proposed

During the final 12 months a large number of patient samples will be tested to build and refine a
statistical model to detect patterns in the data that relate to risk of lung cancer. The patterns that
we find will be analysed to determine the changes within the cell causing them giving us an insight
into the biology driving it.
5.

Summary of progress made in the first year (maximum 2 paragraphs which must be in
laymen’s terms)

During the first year we have collected patient samples to determine the best way to process them;
which chemicals to use, which types of slide and how to store and transport the samples in order to
achieve the best possible results. In total approximately 50 samples have been analysed during
this initial phase. More recently we have used this information to conduct the first of our pilot
experiments which involved testing the cells from 20 patients- some with cancer, some smokers
and other non-smokers. From this small sample we were able to demonstrate that the technique
has the potential to deliver our project aims.
We have strengthened our collaboration with the statistics department who are helping us to
analyse our complicated results, together we have built a software program that can automatically
extract the important information and analyse the data. We have also developed another technique
to help us differentiate between cancerous and non-cancerous samples using the same optical
technique and software. To determine the biological cause of the changes in the cells we have
developed techniques for growing both normal and cancerous cells in the laboratory.
6.

Outline your main research achievements over the last year (maximum 5 bullet points which
must be in laymen’s terms)





Development of a robust and repeatable process for sample collection, preparation,
storage and analysis
Pilot data to suggest that we are able to detect changes in the normal cheek cells of
lung cancer patients compared to smokers without lung cancer and non-smokers
Development of a software platform for automation of data pre-processing and analysis
Use of the same system to differentiate cancerous from normal tissue in real-time.
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7.

Development of a technique that allows us to grow a portion of the cells to be stored for
future analysis

Is your project running to the proposed budget? If not, how will you address this in subsequent
years?

Yes
8.

Please confirm that any outstanding issues outlined in the award letter have been
addressed/resolved

There are no outstanding issues
9.

Focus for the second year (maximum 5 bullet points)






Session for the Diamond synchrotron facility are scheduled for next year already, work at
the Imperial site with 2D FTIR image continues
Patient recruitment for the main body of further analysis is underway, Estimate to be able
to analyse samples from 150-200 patients
Continue to refine statistical methods for analysis and build a prediction model.
Validate findings by splitting the data into a test/ discovery and validation cohort to
generate sensitivity and specificity values for the technique
Investigate the biological cause driving the observed changes.

10. Publications:
a)

List any presentations or publications, which have arisen so far from this project by
completing the table below (please add extra rows as necessary).

b)

Provide electronic draft or final copies of all publications

Impact
factor

How
presented
(oral, poster
or journal
publication)

Title

Year

n/a

Poster

n/a

Poster

Incidental discovery is the
prevalent referral pathway to
surgery for early stage lung
cancer
Infrared spectral
cytopathology of the
respiratory tract a pilot study

n/a

Poster

Patterns of disease
recurrence and modality of
detection following surgery
for early stage lung cancer

Authors

Journal
publication
name /
conference
venue

Status (in
submission, in
press or
published)

2013 See
attache
d

BTOG

Presented

2013

WCLC

2013

WCLC

Accepted for
presentation Oct
2013 (Sydney)
Accepted for
presentation Oct
2013 (Sydney)
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n/a

Oral
presentatio
n

The natural history of
bronchial pre-invasive
disease

2013

BTS

Accepted for
presentation Dec
2013

11. Provide

any images (not under copyright) that can be used by RCLCF for illustrative purposes
along with a short description

I agree for this report to be distributed to the Roy Castle Lung Cancer Foundation’s Grants
Committee, the individuals and trusts that have supported this grant and RCLCF’s intellectual
property representatives. All data will be treated in confidence. I understand that RCLCF may
distribute a summary of this report for fundraising purposes.

√

By ticking this box I agree to the above and confirm that the content of
this report has been approved by both the grant holder and researcher

Name:

Prof. Sam Janes

Dr. James Brown

Date: 18/09/2013

Please return the completed report to Jackie Tebbs at grants@roycastle.org
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Patterns of disease recurrence and modality of detection following surgery for early stage
lung cancer
Jim Brown, Stephanie Brazil, Dorcas McAsey, Shahideh Safavi, Ceri Morgan, Sakib Rokadiya,
Mamta Ruparel, Dipak Mukherjee, Sarah Doffman, Sara Lock, Amit Patel, Alistair Reinhardt,
Jeremy George, Sam Janes, Neal Navani
Background
There is a significant risk of disease recurrence following surgery with curative intent for non-small
cell lung cancer (NSCLC). However, limited data is available on the patterns of recurrence and
best practice for follow up imaging after lung cancer surgery. Current practice in the United
Kingdom (UK) is to perform interval chest x-ray for 5 year following surgery. We aimed to
determine the incidence, anatomical site, modality of detection and percentage of patient requiring
acute admission as a harbinger of disease recurrence post thoracotomy for NSCLC
Methods
Records of consecutive patients with NSCLC who underwent thoracotomy and resection of early
stage lung cancer at 5 institutions situated in the South East of the UK between October 2007 and
September 2012 were interrogated. Data collection was completed in Jan 2013.
Results
A total of 314 patients were included; 59 (18.8%) patients died from disease recurrence during the
study period, the site of recurrence was lung, central nervous system, bone/ soft tissue, abdominal
and lymph node respectively in 24 (40.7%), 17 (28.8%), 10 (16.9%), 4 (6.8%) and 4 (6.8%) cases.
In 45 (76.2%) patients disease recurrence was detected during outpatient consultation, modality of
detection for routine chest x-ray, CT and other modalities were respectively 7 (15.5% ), 28 (62.2%)
and 10 (22.3%) in every case CT was prompted by change in symptoms, a clinically palpable mass
lesion or clinical suspicion. Other modalities used were MRI, ultrasound and lymph node aspiration
in 4, 3 and 3 cases respectively. Emergency admission accounted for 14 (23.8%) patients pathway
to detection of recurrence, of these 9 (64.3%) were admitted with symptoms relating to cerebral
metastases, 4 (28.6%) with symptomatic breathlessness and 1 (7.1%) with a pathological fracture.
Conclusions
Almost a quarter of patients with relapsed lung cancer following surgery present with acute
symptoms requiring emergency admission. Standard chest x-ray follow-up detects very few
recurrences with most cases being detected once reported symptoms direct further investigation. It
is currently unknown whether earlier detection of recurrence may offer symptomatic or survival
gains however avoidance of emergency admissions is likely to have a positive impact on quality of
life. Further studies to investigate which patients are at highest risk of recurrence and the most
appropriate post-surgical follow-up strategies are required.
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The natural history of bronchial pre-invasive disease
Jim Brown, Georgia Hardavella, Bernadette Carroll, Mary Falzon, Neal Navani, Jeremy George,
Sam Janes
Background
Bronchial pre-invasive lesions represent the earliest stages of the stepwise progression of
squamous carcinogenesis, they predominantly affect the large airways and are readily detectable
using autofluoresence bronchoscopy (AFB) however very little is known about the natural history of
these lesions and no randomised data exists to determine whether intervention before progression
to invasion improves outcome.
Methods
A total of 94 patients with bronchial dysplasia were enrolled into an on-going surveillance cohort at
University College London Hospital running prospectively since 1999. Lesions were biopsied
longitudinally and kept under regular surveillance with AFB and low dose annual CT scanning until
resolution or progression to invasive disease occurred. Retrospective analysis of lesional destiny
was undertaken to determine the proportions of progressive vs. regressive lesions that occur in low
grade dysplasia (LGD- squamous metaplasia, mild and moderate dysplasia) vs. high grade
dysplasia (HGD- severe dysplasia (SD) and carcinoma-in-situ). A lesion was considered to have
progressed/ regressed if it crossed between groups (LGD, HGD, invasive cancer).
Results
A total of 117 separate lesions that were biopsied on more than one occasion were identified of
which 61 were HGD and 56 LGD. Of the low grade lesions 54/56 (96%) regressed or remained
static, 1 (2%) progressed to CIS and 1 (2%) to invasive carcinoma both of these lesions
progressed from moderate dysplasia. Of the high grade lesions there were 13 SD and 48 CIS,
overall 35/61 (57%) of HGD progressed to invasive cancer 9/61 (15%) regressed and 17/61 (28%)
remained static. There was a trend toward higher progression to cancer (62% vs 56%) and lower
rates of regression (8% vs. 17%) for SD versus CIS in the HGD cohort although the numbers are
too small to be statistically significant (see fig. 1). In the HGD group median time to invasion was
9.5 months (range 3-49), static lesions were documented to have remained as such for a median
of 17 months (range 4-60).
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Expenditure summary:
A full report will be prepared by the finance department in early October, below is a screenshot
summarising the expenditure so far:
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