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Additional Clearance Parameters Using equations 1 and 2, the steady-state whole-body clearance for and IV infusion, denoted CLIV, can be calculated by setting the secretion rate and dP/dt equal to zero and solving for CLIV = Infusion rate/P.  Similarly, the whole-body clearance for endogenously secreted insulin, denoted 
CLportal, is calculated by setting the infusion rate and dP/dt equal to zero and solving for CLportal = Secretion rate/P.  Solving these equations for the linear clearance model gives the equations for 
CLIV and CLportal provided in the main text.  For the saturable clearance model, the effective clearance depends on the infusion rate and values were calculated at infusion rates of 240 pmol/min/m2 by solving the nonlinear equations to obtain the steady-state plasma insulin concentrations at this infusion rate (this requires solving a quadratic equation).  
Parameter Estimation As described in the methods, the hepatic plasma flow in the model  was fixed at the specified value of 0.576 L/min/m2. Model parameter identification was then done to determine the best-fit parameter values using Equations 1 and 2, the measured plasma insulin concentrations, the known insulin infusion rate, the calculated insulin secretion rate, and the specified value of HPF.  The parameters for both the linear and nonlinear models were estimated using a simplex search algorithm (fminsearch in Matlab, version 8.4).  The preferred model in each subject was then selected based on whichever model provided a better fit (using the Akaike information criteria so that the nonlinear model would have to provide a sufficiently better fit to justify the extra parameter in the model).   
Uncertainty Associated with Parameter Estimates The parameters were estimated with good precision and the uncertainty in parameter values was greater for the saturable hepatic clearance parameters than for the linear clearance parameter.  The mean SE values for the parameter estimates were 2.6 mL/kg/min for CLP and 15.9 mL/kg for 
Vd, corresponding to average width of the 95% confidence intervals of 10.26 mL/kg/min and 62.3 mL/kg, respectively.  For the subjects modeled with linear hepatic clearance, the mean SE for FEL was 4.9% and for subjects with saturable hepatic clearance, the mean SE values were 79.9 pmol/min for Vmax and 151.8 pmol/min for Km.  
Residuals Figure S1 shows the difference between modeled and measured plasma insulin concentrations at each time point for each subject.  The residuals were generally centered around 0 and the residuals were greatest at  time points where plasma insulin concentrations changed rapidly in response to rapid changes in rates of endogenous secretion or intravenous infusion.  The greater residuals at these time points are likely attributable, at least in part, to plasma insulin concentrations not having fully distributed throughout the estimated distribution volume during periods of rapid changes in secretion or infusion rates because the model has only a single peripheral compartment in which insulin is assumed to be well-mixed.   
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Supplementary Figure S1. Differences between measured and model-calculated plasma insulin concentrations.  Each dot represents one individual subject at one of the time points where plasma insulin was measured.  

 



SUPPLEMENTARY DATA 
 

©2016 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db15-1373/-/DC1 

Sensitivity Analyses The value for hepatic plasma flow was fixed in the model.  To assess how sensitive the parameter estimates were to this value, additional analyses were done where this value was assumed to be 20% lower or 20% higher and the other model parameters were re-estimated.  As shown in Supplementary Table 2 below, the values of the model clearance parameters were not very sensitive to the assumed hepatic plasma flow value.  All of the extra-hepatic parameters (CLP, Vd, 
and CLIV) were extremely insensitive to changes in the assumed value of HPF, whereas the parameters associated with hepatic clearance varied modestly with changes in the assumed value of HPF.  
Supplementary Table 1. Mean (IQR) parameter values for different assumed values of hepatic plasma flow.  The base case, which represents the value used in the primary analysis has PFL = 0.576 L/min/m2.  The other columns show changes in model-estimated parameters for different values of PFL and VL.   Base Case: HPF= 0.576 L/min/m2  Reduced HPF HPF  20% (0.461 L/min/m2) Increased HPF HPF  20% (0.691 L/min/m2)  CLP, mL/kg/min 20.7 (11.7) 21.1 (12.0) 19.9 (11.9) Vd, mL/kg 141 (68) 141 (68) 141 (71) 

FEL, % 25.8 (32.7) 22.6 (29.9) 29.3 (30.6) 
CLIV, mL/kg/min 24.3 (9.6) 23.8 (10.4) 24.8 (9.9) 
CLportal, mL/kg/min 31.2 (14.7) 28.7 (12.0) 36.2 (16.4) Percent of total insulin clearance occurring in liver 27.1 (32.6) 23.4 (29.7) 31.6 (33.2) 

 


