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Exposure/Dose Ratio  after JI-Bypass: Cyclosporine

(Chenhsu et al 2006)

 PBPK Predictions

 Actual Observations

Predicted  AUC for MDZ but … De-Supression of CL Post-Surgery?
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Estimates MDZ CL of 19 Obese Adolescents (red 
triangles represent orthopedic surgery patients, 
green triangles represent bariatric/laparoscopic 
surgery patients, black triangles represent other 
patients, i.e. tonsillectomy) vs BW. CL MDZ CL 
are reported for 20 morbidly obese patients 
(black dots) and 18 of these 1 year after bariatric 
surgery (grey dots, with dotted lines for 
corresponding values and healthy volunteer 
studies (grey squares). Black lines represent 
population mean estimates. 

Suppression of CYP3Aactivity as a Result of Prolonged Inflammation 
and Prolonged Obesity in Adults (as opposed to Adolescents) 
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2020. 60:477–502
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MR = metabolic ratio; 
LB = liquid biopsy; 
RPM = reads per million
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• In addition to several other enzymes, 
transporters and PD targets.

‘Liquid Biopsy’ for ADME: Abundance & Activity
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Liquid Biopsy: Quantitative Grade for Virtual Twins
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Is the disease marker expressed? 

‘Liquid Biopsy’ 

A Game 

Changer for 

Handling 

Variability

❑ Can we address PD variability using liquid biopsy?

❑ 362 PD targets in plasma (23 as protein in liver),

enzymes/receptors involved in inflammation, cancer,

immune response and cirrhosis

❑ Established correlations for several PD targets:

biomarkers of change in response to drugs &

disease progression

Going Forward: PD Variability using Liquid Biopsy 

versus PD Variability PK Variability 
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Correlations with Tissue Expression

PD/Disease Targets

❑362 PD targets in plasma:

• 81 FDA-approved drug targets

• 202 with established link with

disease

• Examples: EGFR (drug target

of anti-cancer TKIs and mABs);

DPP4 (target of the anti-

diabetics gliptins); GPT (marker

of liver function); LGALS4

(cancer prognosis marker)

Hepatic & Renal FcRn Expression in  Overweight/Obese Donors > Donors with Normal BMI

Under Review for Publication in 2023
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Conclusion:

➢ Systems Approach Can Help with (a

priori) Dose Adjustment in Obesity.

➢ However, Systems Data Are

Required to Build Robust

Population Models and Apply to

Large Sets of Verification Cases.

Thanks for Listening

Questions?
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