Wholebody Dosimetry calculation Workshop
The Essentials

Mono exponential decay   
At = A0 * exp (-ln(2)*t /teff)
Cumulative activity    

Ã= 1.44 *teff * A0
Bi exponential decay 

At = A0 *((f1*exp(-ln(2) *t /t1))+((1-f1)*exp(-ln(2)*t/t2)))

Cumulative activity   

Ã= A/α + B/β  
where  A=f1/A0     B= (1-f1)*A0    = ln2/t1       = ln2/t2
Effective Half life                
1/teff = 1/tphysical + 1/tbiological
Biological half life             
 tbiological = 1/(1/teff  - 1/tphysical)
Dose calculation  

D= Ã * S

S factor for I -131  
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(Whole Body)

Solver:    a method of regression analysis:  Finds the best fit by minimising the differences between the real data and the model.
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	Target cell = Sum of differences squared  

(Dark Turquoise)

	
	Minimisation problem

	
	Cells to change to get best fit  =  half lives (& factors)
D5, or D7,F5 and F7

	
	Make sure the half life isn’t bigger than physical half life, or less than 0


Case  One.
This is considered “good data” as there are a lot of points to help the fit.  There are still a few gaps?  Why are they there?  
· You may have to consider different fits to the same data.
· Using Solver - try the monoexponential fit to find the best half life.  Does it look adequate on the graph?
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· Try the biexponential fit (this time you have two half lives and a factor to change) Does the fit look any better?   
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· Look at the Trapezoidal fit.   The only thing that can be adjusted is the last value (blue box H36).  This estimates the area out to infinity from the last point.  This could use either the physical half life (H3) – or the effective half life (E7) to estimate this.  Change between these two and see how this affects the cumulative activity and dose.  How does the dose from the trapezoid fit compare with those from a fitted curve?
· Look at the dose calculations.   Which fit gives the highest dose?  Why?  Which do you consider to be the most representative dose?

· Decrease the mass of the patient. [B43] Does the dose increase or decrease?  

Case One 24 hour fit is the same data but sampled only once a day.

· Try the fits again and see how they vary with fewer points to fit.    What happens to the doses?   Why?

Case Two.

This is still good data:  
· Try the two fits again,  Which one fits better this time?  
· What about the doses?

· What happens if there are only measurements once a day?  What could you say about the fits this time?
Case Three:

There are a lot of points – but the data has noticeable wobbles. What could have caused the wobbles?
· How does this look when the fits are applied?   
· What effect does this have on the dose calculations?    
· What could be done to help prevent this?

Case Four:

There is a region at the beginning where the iodine is redistributed and the data appear not to decay.   

· Try the fits.  Do they look very good?
A work round this is to do a trapezoidal fit for the first two points, and then a decay fit beyond this point.  The cumulative activity must include the data from the first region and the decay fit 

· Fit the curve after the first two points and calculate the total AUC 
How does this affect the doses?  Does the fit look better?
Case Five:

We have to convert some I-123 data to estimate a dose for I-131.  
· To do this we must fit the I123 data to obtain an effective half live.  We will do this for monoexponential only just for speed.
· Once this is done work backwards to determine the biological half life of the mIBG.  
· Then use this to determine the effective half life if I-131 were used instead.   
· Once we have this we can calculate the dose from the therapeutic administration using the S factor for I-131 again, remember the activity to be used for the therapy.
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