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Approach

Background

* Trastuzumab emtansine and trastuzumab S e g
deruxtecan are antibody-drug conjugates LA (TS AP 1S O IR T

(ADCs) and are available for HER2 negative Beca.use the ADCs EXh_'b't an allometric
breast cancer2 relation with body weight and clearance.

- ) ) With allometric exponents of:
Positive efficacy and safety profiles were .
) 0.49 for trastuzumab emtansine
determined at

) 0.37 for trastuzumab deruxtecan
3.6mg/kg for trastuzumab emtansine3

5.4 mg/kg for trastuzumab deruxtecan

A linear mg/kg dose is not optimal The FDA and EMA enable and support in® 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

Patients at body weight extremes are at silico research to optimize registered
dosing regimens for monoclonal antibodies
(mAbs)>®

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

4

Methods

Regimen Development

Objective

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

* 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

Cost savings

-16%

Trastuzumab
deruxtecan

Trastuzumab

emtansine
Pharmacokinetic Simulations

Approved dose
3.6 mg/kg

Approved dose

* Population pharmacokinetic models were sourced from EMA public assessment 5.4 mg/k
A ME/KE

reports’-®

 Monte Carlo simulations were performed in NONMEM V7.4.4

 Avirtual patient population was derived from historical data from Radboud University
Medical Center

e 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 0.9-1.11° was selected instead of the 0.8-1.25 range

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

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

Dosing regimen - Approved dose (3.6 mg/kg) - Alternative dose

— — | 1.00 [0.59-1.70]

Analysis population -

Dosing regimen - Approved dose (5.4 mg/kg) - Alternative dose

. . 1.00[0.57-1.78]
Analysis population -

PO P K mOd e I S > | 0.95[0.57-1.56] 0.96 [0.56-1.64]
p IV Intact
. infUSion T_DM 1 CLintaCt <& | { 0.81[0.41-1.11] 0.67 [0.46-1.10
Trastuzumab emtansine (T-DM1) in serum “0ig - 053048126 00 084154
* Two-compartment model with first-order 4 Ve |
elimination T'n[t)T\;tl Q wsoig i m— so105019 wsoig 00510559
in tissue s
. 0.90[0.55-1.45] 0.88[0.53-1.45
Trastuzumab deruxtecan (T-DXd) Ve 09040 - 0881055145 050k 0581055443
* Intact ADC: Two-compartment model with |
. . o . 45 | 0.97 [0.59-1.56 0.97 [0.58-1.60
I N e a r e I Imin at | O N 80-70kg <> | 0.94 {0.55—1.58} 60-70kg 0.95 {0.54-1.68}
IV I ntaCt . 2 i 1.04 [0.65-1.69] 1.05[0.63-1.75]
* Released drug: one-compartment model infusion (&) CEHT 020t > = 101 062:.59 To401g 104083473
with first-order release and first-order i/e“‘m |
. . . 1,intact e | 1.10[0.70-1.80 1.14[0.69-1.88
e I IMmin at 10N 80-90 kg - | 0.94 {0.60-1 .54} 80-90kg 1.00 {0.60—1.651
_ Intact Released |
* Krel decreased with treatment cycles T-DXd in R~ CLorue
tissue serum 00-100 g | GRS | cetmssren 50-100 g 0e5 1057 157
\Y 2,intact Vdrug |
- : oot en fysigye
110120k - | oessrien 110120 kg ' osrosan
Re S u I t S ; ¢ 11.42[0.75-2.08] +-44-0.98-2.23]
120-130 kg o , 0.94 [0.49-1.39] 120-130 kg 1.07 [0.73-1.69]
Achieved pharmacokinetic equivalence Exposure stratification by 10 kg
. . . 130 k — L 4 I 1.38 [0.92-1.91] 4-5516-8742.35]
For all pharmacokinetic parameters: across the body weight range : — 051061128 106 106054

e GMR for trastuzumab emtansine = 0.948
e GMR for trastuzumab deruxtecan = 0.959

Exposure variability decrease
* Negligible on a population level

revealed more equal exposure to
the median patient in the
alternative regimen in contrast to
the approved regimen.

e Substantial for body weight induced variability

Dose reductions

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

percentages.
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e 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.
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* Clinical adoption could reduce drug costs by approximately 14% for T-DM1 and 16% for T-DXd.
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