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For patients with cancer, identifying and understanding side effects of treatment may be 
as important as the treatment itself as they affect survival and quality of life. Knowing the 
causality behind treatment side effects may lead to a better care management in patients 
with lung cancer. 
There are many ways to assess treatment side effects. One potential way is to use 3-
dimensional medical imaging such as computed tomography (CT) or positron emission 
tomography (PET). PET scan can show how well the different parts inside the body work. 
PET scanning is done by injecting a radiotracer called fluorodeoxyglucose (FDG) which is 
similar to glucose (a type of sugar). Following the injection, the body treats the radiotracer 
in a similar way as glucose. Then, the built-in cameras in the PET scanner record the 
radiation given off by this radiotracer. A detailed 3-dimensional image of the glucose 
metabolism inside of the body is produced. Analyzing PET scans allow us to identify areas 
where the radiotracer does and doesn't build up (in terms of glucose uptake). A 
concentration of the radiotracer in the body's tissues can help us to understand how well 
certain body functions are working and to identify any abnormalities. For example 
cancerous cells use glucose at a much faster rate than normal cells and therefore appear 
brighter in the image. Also, inflammation, for instance in the lung, uses more glucose. 
Another way to evaluate treatment side effects is by analyzing blood samples, which is a 
more conventional and low-cost approach. In this study, patients with lung cancer 
receiving palliative care were studied. Treatment included radiotherapy alone or 
radiotherapy with a targeted therapy drug called erlotinib. Erlotinib can stop or slow 
down tumor growth. 
Lung is one of the most sensitive tissues in response to radiation. Lung inflammation 
following treatment can have severe consequences on the quality of life for patients 
receiving radiotherapy to the thorax. In the first part of the project, we investigated how 
treatment affects normal lung tissue using PET scans at different time points. Results 
showed that for patients treated with radiotherapy and erlotinib, glucose uptake is higher 
compared to those treated with radiotherapy only. This suggests that erlotinib, in addition 
to radiotherapy, may induce inflammation in the normal lung. 
The level of white blood cells is usually reduced following treatment. If not identified and 
controlled, it may lead to serious infection and patients may die because of opportunistic 
infections rather than cancer itself. It is known that radiation kills stem cells and 



progenitors in the red marrow which are responsible for white blood cell production. 
Knowing this we assessed how red marrow in the vertebral column reacts to treatment. 
Red marrow takes up glucose to some extent and hence PET scans were used for this 
purpose as well. Results showed the glucose uptake significantly reduced in the red 
marrow following treatment which can result from stem cells/progenitors reduction. 
However, this reduction did not associate with the white blood cell reduction. This led us 
to a hypothesis that white blood cell reduction may not be merely caused by red marrow 
irradiation. It may also occur due to irradiation of white blood cells that exist in the e.g. 
circulating blood. In the last part of this project, we found that reduction in the 
lymphocytes (part of white blood cells) is associated with irradiating red marrow as well 
as soft tissue in the thoracic region such as heart and lung, where most of the circulating 
blood cells are located.  
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