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Figure S1 Observed (symbols) and simulated (solid lines) plasma concentrations at steady state in
children and adolescents with severe obesity following either a 500 (J and T; red) or 1,000 mg dose of
metformin (all remaining panels; blue). Each panel shows observed data for a single patient compared
with simulated concentrations for a demographic-matched virtual subject. Observed data were collected
over 12 h from children and adolescents with severe obesity who had been receiving 500 (n=2) or 1,000
mg (n=28) twice daily metformin therapy for 6 months.*
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Figure S2 “Individualized” population simulations (n=100) of plasma concentration at steady state for
children and adolescents with severe obesity following either a 500 (J and T; red) or 1,000 mg dose of
metformin (all remaining panels; blue). Each panel shows observed data (symbols) for an individual
patient compared with simulated median concentration (solid line) and the 90% prediction interval
(shaded region) for a virtual population within + 1 y of age with similar demographics. Observed data
were collected over 12 h from children and adolescents with severe obesity who had been receiving 500
(n=2) or 1,000 mg (n=28) twice daily metformin therapy for 6 months.!
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Figure S3 Population simulations (n=1,000) of plasma concentration in children and adolescents with
severe obesity at steady state following either a 500 (A) or 1,000 mg (B) dose of metformin. Shown are
simulated median concentration (solid line) and the 90% prediction interval (shaded region) for the
population overlaid with observed data (symbols) for two subjects (A) and 28 subjects (B). The virtual
population was generated using the mean demographics from the published study population.® In that
study, observed data were collected over 12 h from patients with severe obesity who had been receiving

500 (n=2) or 1,000 mg (n=28) twice daily metformin therapy for 6 months.
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Figure S4 Demographics for a virtual population of children (n=1,000) aged 10 — 18 y grouped by BMI
percentile (n=250 children/group). Groups were defined as follows: non-overweight (5 — 85" BMI
percentile), overweight (85 — 95" BMI percentile), obesity (95 — 99" BMI percentile), and severe obesity
(>99" BMI percentile). Panels A-D illustrate the population distribution for age, body weight, height, and
BMI percentile by group as histograms. BMI, body mass index.
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Figure S5 Relevant system related
(physiological) parameters for a virtual
population of older children and
adolescents (n=1,000) aged 10 — 18y
grouped by BMI percentile (n=250/group);
simulated values for an adult population
(n=1,000) were included for comparison.
Pediatric groups were defined as follows:
non-overweight (5 — 85" BMI percentile),
overweight (85 — 95" BMI percentile),
obesity (95 — 99" BMI percentile), and
severe obesity (>99" BMI percentile).
Panels A-C compare body weight, kidney
volume, and GFR across groups. See
Supplementary Methods for PK-Sim®
calculation of GFR. Boxplots represent
median or 50" percentile (middle band),
25" and 75" percentiles (lower and upper
quartiles), range (vertical line), and outliers
(symbols). BMI, body mass index; GFR,
glomerular filtration rate.
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Figure S6 Simulated values for CL/F (L/min) of metformin versus body weight for a virtual population
(n=100) of adolescent with overweight / obesity to replicate the comparison presented in Figure 1 of the
original publication.? Each symbol represents an individual and the dashed line is the best fit linear
regression line. Demographics and trial design for the virtual populations were matched to reflect the
published study. CL/F, oral clearance (calculated as dose / area under the concentration-time curve,
where dose was 1,000 mg and area under the concentration-time curve was calculated over the dosing
interval at steady state).
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Figure S7 Simulations of steady state metformin concentrations versus time for a virtual patient with
severe obesity with varying doses and GFR to replicate Figure 4 in the original publication of children
and adolescents with severe obesity and insulin resistance.! The following scenarios were simulated: 850
mg twice daily with GFR of 90 mL/min/1.73 m?, 1,000 mg twice daily with GFR of 120 mL/min/1.73 m?,
and 1,350 mg twice daily with GFR of 180 mL/min/1.73 m2. The virtual individual was generated based
on the mean demographics of the published population. GFR, glomerular filtration rate.
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