Question 1. There are a large number of fractionation schedules being considered for stereotactic lung cancer treatments (Kestin et al. 2014 ‘Dose-response relationship with clinical outcome for lung stereotactic body radiotherapy (SBRT) delivered via online image guidance’ Radiotherapy and Oncology; 110: 499-504). Two schedules considered are the following: 
 
18 Gy x 3 fractions 
7.5 Gy x 8 fractions 
 The alpha/beta value for lung tumors has been found to range between 4 and 8 Gy (Van Leeuwen, C. M., A. L. Oei, J. Crezee, A. Bel, N. A. P. Franken, L. J. A. Stalpers and H. P. Kok (2018). "The alfa and beta of tumors: a review of parameters of the linear-quadratic model, derived from clinical radiotherapy studies." Radiation Oncology 13(1).). An estimated alpha/beta value of 4Gy could be used for healthy tissue lung. 
You can assume that 50% of the normal lung volume receives 60% of the target dose, and 50% of the average lung volume receives 10% of the target dose.
a. How would you compare these different prescription doses to establish if they are equivalent or not? 
In a national expert assessment, patients who undergo treatment with various doses and classification regimens are diagnosed. Area control is significantly improving with BED greater than 18 Gy (is center dose), 5 years LC 84% BED10 > 7.5 Gy, and 37% BED10 < 100 Gy (p < 0.001). A significant relationship is found between BED10 > 7.5 Gy (PTV margin prescription, discerner dose 60%-90%) and higher normal controls. After grouping these studies according to the BED range (low, medium, high), they found that BED was worse than 8.2 Gy and BED exceeded 146 Gy. Researchers at the Illinois University of at Chicago used the National Cancer Database to examine different SBRT measurement schedules and found that sick people with T2 tumors received BED10 > 150 Gy, approximately 54 Gy per unit. Their survival rates were significantly higher than those nursed with BED10 were <150 Gy.  Today, the suggested dose for SBRT is a low dose of 100 Gy BED for separation of the target capacity, usually given in one to eight servings.
b. Using the methodology you have suggested in question 1 calculate equivalent dose values for all of these schedules. Which of these schedules is likely to result in the most significant impact on the tumor? 
BED =  






  

	Gy
	Fractions
	alpha/beta value 
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	18
	3
	4
	290.069

	18
	3
	5
	241.469

	18
	3
	6
	209.069

	18
	3
	7
	185.9261429

	18
	3
	8
	168.569

	
	
	
	

	7.5
	8
	4
	165.569

	7.5
	8
	5
	143.069

	7.5
	8
	6
	128.069

	7.5
	8
	7
	117.3547143

	7.5
	8
	8
	109.319



 
c. What assumptions have you made in your calculations? How do these assumptions affect your results? 
The value of alpha/beta is constant for the two cases presented.
The time of tumor growth is the same in the two cases represented.
 
d. What impact would a change in alpha/beta value for the lung tumor between 4 and 8 Gy have on your results? 
The increase in alpha/beta values will increase the dose rate of the treatment since it increases the value. Communication over the past three years has questioned whether a simple LQ curve should be directed beyond the standard dose of 7 Gy. This is because the scatter and immature results of SBRT for two and three years after NSCLC should not be relied on. In practice, assuming a lung tumor with an alpha/beta of 8 instead of 4 Gy, a good stretch can be applied by a simple initial LQ method; I am currently doing this for NSCLC tumors. There is good biological evidence that the highest level of alpha/beta ratio is found in rapidly occurring tumors, for example, in laryngeal tumors, where α/β = 6 Gy ratio is estimated. 
e. Dose within the target volume may vary between 95% and 107% of the prescribed dosage. What impact does this have on your results I If the delivered dose is95% of the prescribed dose what effect does this have on your conclusions? 
Low-dose prescriptions and permanent doses have this magical benefit and are the only radiation therapy that achieves 100% treatment because all doses have X-ray levels at 7000 cGy/week per dose minimum dose. It is 18% shorter than the tumor effect. It makes RE 1.18 very close to RE 1.2, which is a common expectation for the external influence of the beam and multiple tumors. Although HDR must be significant, it has substantial measurements. Limits and proper geometry.
f. If the delivered dose is 107% of the prescribed, what impact does this have on your conclusions? 
It is applied to the lung tumor model by the BED test, and the treatment time of lung cancer was shown to be reduced from 6 weeks or seven weeks to 2 to 3 weeks, and the 3-year recovery rate was reduced. About four stations used this method and proved it to be useful, but it has been abused several times. At the same time, the daily dose of several standard doses of 2 Gy per day reached more than 80 Gy, but at nine weeks, it showed definite long-term concern. Therefore, from the beginning of the 21st century, a series of experiments conducted by the National Institutes of Health at least reached this level of success. One lane in Amsterdam uses two places every day. 
 
 Question 2. 
 Current understanding and recommended modelling techniques for radiation pneumonitis has been presented in the lung QUANTEC report (Marks, L. B., S. M. Bentzen, J. O. Deasy, F. M. Kong, J. D. Bradley, I. S. Vogelius, I. El Naqa, J. L. Hubbs, J. V. Lebesque, R. D. Timmerman, M. K. Martel and A. Jackson (2010). "Radiation dose-volume effects in the lung." Int J Radiat Oncol Biol Phys 76(3 Suppl): S70-76.).   This report suggests that the Lyman Kutcher Burman (a probit) model and a logit model could both be considered in modeling risk estimates and presents possible different parameters for each. 
 
Some possible parameters for the risk of radiation pneumonitis extracted from this paper include the following: a / b = 4 Gy For a logit fit: TD50 = 30.8 Gy and g50=0.97 For the Lyman Kutcher Burman model: TD50=31.4 Gy, m=0.45 and n=1.03 
 a) Determine the risk of radiation pneumonitis (lung damage) for the logit models for the fractionation schedules presented in question 1. 
 
The extent and type of radiation damage to the lung depend on the dose administered, the classification plan, the amount of pulmonary edema, and the patient's radio sensitivity. As intermediate and delayed-reacting tissues, the lungs have two potential side effects to consider. Acute pneumonia occurring 2-6 months after radiotherapy and (ii) delayed adverse reactions, multiple fibrosis, in months or couples Development over some time. NTCP model and diagnostic study of non-small cell lung radiation pneumonitis.  
[bookmark: _GoBack]The current and proposed methods for the classification of radiation pneumonitis have been proposed in the QUANTEC lung report. There is an influence of lung radiation on the lungs. The report shows that the Lyman Kutcher Burman model (model) and reference model can be considered when estimating risk estimates and provide different criteria for each model. 







b) Describe two assumptions or limitations of modeling NTCP. 
It does not give accurate data
It is noted widely practiced
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