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Questions: 
1) Can we predict this from early observations of pa tient?
2) Can we affect viral load set points thru therapy?
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Clinical data from E. Rosenberg-Mass General 
Hospital-Early on used POD to organize and reduce 
data sets

Censored Data: 400 or 50 copies/ml

Carry out inverse problems to estimate parameters
-both at individual and populationlevel

Verify that model has predictive capabilities

Use to design control strategies (STI’s)

INVERSE PROBLEMS WITH CLINICAL DATA
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ESTIMATION OF PARAMETERS
(individuals)

� Data: CD4 counts + censored viral loads for 45 MGH 
patients (4 to 5 years with varied interruption protocols)

� 20 model parameters + 7 initial conditions = 27 parameter 
values to be estimated with data for each patient

� Use ½ (~ 2 years) of rich data set for each individual in 
EM censored data algorithm

� 2 step optimization: i) hypercube sampling-based DIRECT 
(direct search) on all 27 parameters  ii) gradient based 
optimization in censored data EM algorithm 
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� Expected Maximization (EM) algorithm: MLE with 
censored data points replaced by expected values using 
distribution based on truncated log normal with mean, 
variance determined by censoring levels, data and model 
predictions

� Use 45 individuals, obtain population averages, then fix 16 
(12 model, 4 IC), then re-estimate 11 (8 model, 3 IC) to 
simulate clinical setting for predictive use of early patient 
data
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SIMULATION WITH ESTIMATED PARAMETERS
(individuals)-predictive!!!
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SIMULATION WITH ESTIMATED PARAMETERS
Model is predictive even when data has only one interruption!!
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SIMULATION WITH ESTIMATED PARAMETERS
Model not predictive for individuals w/o interruption!!!
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