
PopPK models
Trastuzumab emtansine (T-DM1)
• Two-compartment model with first-order

elimination

Trastuzumab deruxtecan (T-DXd)
• Intact ADC: Two‐compartment model with

linear elimination

• Released drug: one-compartment model 
with first-order release and first-order 
elimination

• Krel decreased with treatment cycles

Methods 

Regimen Development

• Body weight dose bands were based on the allometric relation of body weight on
clearance and the utilization of whole vials

• Dose reductions following the alternative dose were constrained to a maximum
deviation of 10% to the approved dose

Pharmacokinetic Simulations

• Population pharmacokinetic models were sourced from EMA public assessment

reports7,8

• Monte Carlo simulations were performed in NONMEM V7.4.4
• A virtual patient population was derived from historical data from Radboud University

Medical Center
• AUC and Ctrough at cycle 1 and steady state were simulated, and geometric means

were calculated for both regimens
Pharmacokinetic equivalence
• The cytotoxic payload of the ADC causes the therapeutic window to shrink
• Therefore, a narrow GMR of 0.9-1.119 was selected instead of the 0.8-1.25 range

Trastuzumab 
emtansine

Approved dose
3.6 mg/kg

Alternative dose
<35 kg: 100 mg
35-45 kg: 160 mg
45-65 kg: 200 mg
65-100 kg: 260 mg
100-130 kg: 300 mg
≥130 kg: 320 mg

Results
Achieved pharmacokinetic equivalence
For all pharmacokinetic parameters:
• GMR for trastuzumab emtansine = 0.948
• GMR for trastuzumab deruxtecan = 0.959

Exposure variability decrease
• Negligible on a population level
• Substantial for body weight induced variability

Dose reductions
All selected dose reductions deviated less than 10% from the approved reduction
percentages.

Conclusions
• The proposed model-informed body weight band dosing regimens for T-DM1 and T-DXd

substantially reduce exposure variability across the body weight range.
• Patients previously at risk of underexposure or toxicity now achieve exposures closer to the

population mean.
• Clinical adoption could reduce drug costs by approximately 14% for T-DM1 and 16% for T-DXd.
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Trastuzumab 
deruxtecan

Approved dose
5.4 mg/kg

Alternative dose
<65 kg: 300 mg
65-120 kg: 400 mg
≥120 kg: 500 mg

Objective
We aimed to develop alternative allometric dosing algorithms for trastuzumab emtansine
and trastuzumab deruxtecan to reduce costs, while maintaining equivalent exposure.

-16%

-14%

Cost savings

Exposure stratification by 10 kg 
across the body weight range 

revealed more equal exposure to 
the median patient in the 

alternative regimen in contrast to 
the approved regimen.

Background
• Trastuzumab emtansine and trastuzumab 

deruxtecan are antibody-drug conjugates 
(ADCs) and are available for HER2 negative 

breast cancer1,2

• Positive efficacy and safety profiles were 
determined at 

• 3.6mg/kg for trastuzumab emtansine3

• 5.4 mg/kg for trastuzumab deruxtecan4

• A linear mg/kg dose is not optimal 
• Patients at body weight extremes are at 

more risk of toxicity or inefficacy
• Because the ADCs exhibit an allometric 

relation with body weight and clearance. 
With allometric exponents of:

• 0.49 for trastuzumab emtansine
• 0.37 for trastuzumab deruxtecan

• The FDA and EMA enable and support in
silico research to optimize registered
dosing regimens for monoclonal antibodies
(mAbs)5,6

o Alternative regimens are 
sufficient for label change 
when pharmacokinetic 
equivalence is established 

• Pharmacokinetic equivalence for mAbs met 
when the geometric mean ratio (GMR) 
between the approved and alternative 
regimen is between 0.8 and 1.25 for 

o AUC over the least common 
time interval and 

o Ctrough
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