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Trastuzumab-deruxtecan (T-DXd): structure and mechanism of action

Nakada T et al. Chem Pharm Bull. 2019;67:173-85.; Ogitani Y et al. Clin Cancer Res. 2016;22:5097-108. ; Modi S et al. J Clin Oncol 2020;38:1887-96. 
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Adapted with permission from Modi S et al. J Clin Oncol 2020;38:1887-96. CC BY ND 4.0.
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HER2+ ABC 
Prior T-DM1
ECOG PS 0-1 

Brain metastases 
allowed (MRI)
Significant ILD 

excluded

▪ Primary endpoint: ORR 

▪ Secondary endpoints: investigator-assessed ORR, 
DCR, DoR, CBR, PFS, OS, PK, safety

Krop. SABCS 2019. Abstr GS1-03. Modi. NEJM. 2019:[Epub].

T-DXd after T-DM1: DESTINY-Breast01 and the start of a revolution

On the basis of the pharmacokinetics analysis, two doses were
identified for evaluation in the dose-finding stage 

PD from T-DM1

T-DM1 suspended
for causes other 

than PD

Two-part, open label, multicenter, phase II



Response (ITT) T-DXd 5.4 mg/kg (N = 184)

ORR (by ICR; n = 112), 
% (95% CI)

61.4 (54.0-68.5)

▪ CR (n = 11) 6.5 

▪ PR (n = 101) 54.9

▪ SD (n = 67) 35.9

▪ PD (n = 3) 1.6

▪ NE (n = 2) 1.1

DCR, % (95% CI) 97.3 (93.8-99.1)

6-mo CBR, % (95% CI) 76.1 (69.3-82.1)

Median DoR, mos (95% 
CI)

20.8 (15.0 - NR)

Median time to 
response, mos (95% CI)

1.6 (1.4-2.6)

Median prior treatment line: 6 (min-max 2-27), 100% pretreated with trastuzumab and T-DM1

T-DXd showed impressive outcomes in pretreated HER2+ MBC

Krop. SABCS 2019. Abstr GS1-03. Modi. NEJM. 2019:[Epub]; André F et al. Lancet 2023

Trastuzumab deruxtecan approved for the treatment of patients
with HER2-positive MBC who have received two or more previous 

anti-HER2 antibody–based regimens

mPFS: 19.4m (95%CI: 14.1 - NE)
mOS: 24.6m (95%CI: 23.1 - NE)

Confirmed in the BESTINY-Breast02 phase III RCT of T-DXd vs. TPC 
after T-DM1:

➢mPFS: 17.8 months vs. 6.9 months

➢mOS: 39.2 months vs 26.5 months



Krop. SABCS 2019. Abstr GS1-03. Modi. NEJM. 2019:[Epub].

Safety profile of T-DXd

AE, n (%)

T-DXd 5.4 mg/kg (N = 184)

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Any 

Grade

ILD 6 (3.3) 16 (8.7) 1 (0.5) 0 5 (2.7) 28 (15.2)

• Nausea/vomiting well manageable with
standard premedication for high
hematogenic regimens

ILD: interstitial lung disease

ILD rates reduced to ~10% or less (any G) thanks to better detection 
(TAC)/management (corticosteroids) of asymptomatic cases

ILD potentially late toxicity



Tratamiento segunda línea. DS-8201T-DXd in second line: Destiny-Breast03

Cortes J. ESMO Congress 2021



Tratamiento segunda línea. DS-8201DESTINY-Breast03: primary objective PFS by BICR 

Cortes J. ESMO Congress 2021 and N Engl J Med 2022;386:1143-54

New standard 
2nd line in 

HER2+ MBC



Results in key subgroups

Cortes J. ESMO Congress 2021 and N Engl J Med 2022;386:1143-54



Adapted from Molinelli C et al. Breast Care 2022;17:1–12; Burstein HA et al. J Clinc Oncol 2011; Cortes J How to treat HER2 low breast cancer ESMO 2022 

Targeting HER2-negative breast cancer with anti-HER2 agents: the beginnings

Standard anti-HER2 agents 
not effective in EBC and MBC

Novel potent anti-HER2 ADCs showed activity!

Trastuzumab-Duocarmazine Trastuzumab-Deruxtecan

ASCO 2018, the congress that changed it all



HER2-low: a novel therapeutic target for ADCs

Adapted from Schettini F et al. Npj Breast Cancer 2021

About 50% of breast cancers

are HER2-low according 

to the current definition

/ ISH-

Wolff et al. JCO 2018; Schettini F et al. Npj Breast Cancer 2021



DESTINY-Breast04: a paradigm shift 

Modi S et al. ASCO 2022. Abstract LBA3; Modi S et al. N Engl J Med. 2022;387:9-20

An open-label, multicenter phase III study (NCT03734029) 

T-DXd

5.4 mg/kg Q3W 

(n = 373)

Stratification

• Centrally assessed HER2 
statusb (IHC 1+ vs IHC 2+/ISH-)

• 1 vs 2 prior lines of 
chemotherapy 

• HR+ (with vs without prior 
treatment with CDK4/6 
inhibitor) vs HR-

• HER2-low (IHC 1+ vs IHC 2+/ISH-), 
unresectable, and/or MBC treated 
with 1-2 prior lines of chemotherapy 
in the metastatic setting

• HR+ disease considered endocrine 
refractorya

2:1

TPC 

Capecitabine, eribulin, 

gemcitabine, paclitaxel, nab-

paclitaxelc (n = 184)
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Consistent benefit according to main subgroups

Disease burdenc

Rapid progressiond

HER2 IHC status

Prior lines of
chemotherapy

Age

Baseline CNS
metastases

Prior anthracycline
treatmente

Low (n = 235)

High (n = 322)

Yes (n = 22)

No (n = 535)

IHC 1+ (n = 321)

IHC 2+/ISH− (n = 236)

1 (n = 321)

2 (n = 234)

<65 years (n = 426)

≥65 years (n = 131)

Yes (n = 32)

No (n = 525)

Yes (n = 342)

No (n = 205)

88/150

155/223

9/14

234/359

134/214

109/159

141/221

101/151

191/290

52/83

18/24
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155/239
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6/8

121/176

75/107

52/77

68/100
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46/71

11.4 (9.8-16.2)
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9.9 (8.0-11.5)
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4.8 (2.9-6.9)

2.2 (0.6-NE)

5.3 (4.2-6.9)

4.8 (3.0-7.0)

5.1 (2.9-7.1)

6.4 (4.3-7.8)

4.2 (3.0-5.4)

4.6 (2.9-5.9)

6.2 (4.3-10.8)

4.8 (0.6-11.0)

5.1 (4.2-6.8)

5.3 (3.0-7.9)

4.6 (3.0-6.8)

0.41 (0.30-0.58)

0.58 (0.43-0.78)

0.38 (0.12-1.21)

0.51 (0.41-0.64)

0.48 (0.36-0.63)

0.55 (0.39-0.76)

0.52 (0.39-0.70)

0.49 (0.35-0.68)

0.47 (0.37-0.61)

0.57 (0.36-0.89)

0.71 (0.28-1.80)

0.49 (0.39-0.62)

0.53 (0.40-0.70)

0.46 (0.32-0.66)

Hazard ratio (T-DXd vs TPC)

Favors T-DXd Favors TPC

0.0 0.5 1.0 1.5 2.0

No. of Events/No. of Patients Median PFS (mo, 95% CI)a
Hazard Ratio (95% CI)b

T-DXd T-DXdTPC TPC

HR+Overall

Subgroup analysis: PFS in patients with HER2 IHC 2+/ISH− tumors (all 
patients)

Harbeck N et al. Presented at: San Antonio Breast Cancer Symposium 2022; December 5-9, 2022; San Antonio, TX. Poster P1-11-0 Supplement.
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HER2-low status heterogeneity

Miglietta F et al. NPJ Breast Cancer. 2021; Schettini F et al. NPJ Breast Cancer 2021; Brasó Maristany F et al. Mol Oncol 2022; Geukens T et al. SABCS 2022, Metzger O et al. ASCO 2019

• HER2 status can be heterogeneous within lesions and between lesions

• Multiple studies have confirmed the instability of HER2-low expression during
the natural course of the disease

• Analytical factors (pathology method, inter-pathologist disagreement)

P=0.022

HER2-Low (N=75; 49.0%)

HER2 0 (N=73; 47.7%)

HER2 0 (N=56; 36.6%)

HER2-Low (N=97; 63.4%)

Overall population with paired samples (N=153)
HER2+ (N=5; 3.3%)

HER2 0
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Adapted from Schettini F et al. ESMO Breast 2023



HER2-low status heterogeneity over time and T-DXd efficacy

Prat A et al. SABCS 2022

Effective irrespective of biopsy timing, specimen type and tumor location



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

T-DXd activity from HER2+ to HER2 0: the DAISY phase II trial

Mosele et al. ESMO Breast 2022

HR+: 68%
No complete responses

HR+: 80% HR+: 65%

T-DXd for advanced breast cancer patients (ABC), regardless HER2 status

HER2 0 category also includes tumors with membrane staining that is
faint/barely perceptible and in ≤10% of tumor cells→ “Ultralow” tumors?

mDOR: 6.8 mo (95% CI, 2.8-NR)
mPFS: 4.2 mo (95% CI, 2.0-5.7)



DESTINY-Breast06

Main differences with DB04: 
• Includes ultralow tumors
• CT-naïve patients 
• Restricted to HR+ MBC

Dieras V et al. SABCS 2021. Abstract PD8-02; https://clinicaltrials.gov/ct2/show/NCT04494425

Archived sample

• HER2 low  (IHC 1+ 2+)

or

• HER2 ultralow (IHC >0 <1+)

• HR+

• ≥2 lines ET or POD on 1st line CDK4/6 

inhibitor

Physician’s choice 

of single-agent 

capecitabine, paclitaxel, 

nab-paclitaxel

Trastuzumab 

deruxtecan (T-DXd)

R
N = 850

Primary endpoint:

PFS

From DAISY to DESTINY-Breast06: targeting HER2-ultralow MBC 



Neoadjuvant T-DXd in HR+/HER2-low: first evidence

TRIO-US B-12 TALENT

Hurvitz S, Bardya A et al. ASCO 2022 and SABCS 2022

• RCB 0/I rate: 15% both arms

• Surgical outcomes still pending for 24% and 31% in arm A
and B

• Addition of ET seems not beneficial

Activity outcomes
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2026

Phase 1b/2
DESTINY-Breast07
HER2 positive MBC in combination with other anti-cancer agents

Phase 1b
DESTINY-Breast08 
HER2-low, HR+ or HR-, MBC in 
combination with other anti-cancer agents

Active, not recruiting

North America, South America, 

Europe, Asia, Australia1

Active, not recruiting

North America, South 

America, Asia, 

Europe, Australia2

Active, not recruiting

North America, Europe,

Asia, Australia

Study 2017 - 2019 2020 2021 2022 2023 2024 2025Disease

Phase 3
DESTINY-Breast09 
HER2 positive, first-line MBC + pertuzumab 
(vs. taxane, trastuzumab and pertuzumab)

D9670C00001
NCT04494425

D967JC00001
NCT04538742

D967JC00002
NCT04556773

D9673C00007
NCT04739761

D967UC00001
NCT04784715

Metastatic 
Breast 
Cancer

Recruiting

North America, South America, 

Europe, Asia, Africa
2029

Phase 3 
DESTINY-Breast06
HER2-low MBC, hormone receptor positive (vs. physician’s choice)

Active, not recruiting

North America, South America, 

Europe, Asia, Australia

Disease Study 2017-2019 2020 2021 2022 2023 2024 2025

Early Breast 
Cancer

DS8201-A-U305
NCT04622319

Phase 3
DESTINY-Breast05
HER2 positive primary breast cancer following neoadjuvant
therapy (vs. T-DM1)

D967RC00001
NCT05113251

Phase 3
DESTINY-Breast11
HER2 positive early-stage breast cancer with neoadjuvant monotherapy or following THP vs. ddAC-THP

2030

Recruiting

North America, South America, 

Europe, Asia, Australia

Recruiting

North America, South America, 

Europe, Asia 2026

19

Click for abbreviations

Courtesy of Daiichy Sankyo

Phase 3b/4
DESTINY-Breast12 
HER2 positive MBC + Brain Metastasis, 
disease progression on previous anti-HER2 based regimen

T-DXd development pipeline in breast cancer 

Adjuvant post-
neoadjuvant

Neoadjuvant

https://clinicaltrials.gov/ct2/show/NCT04538742
https://clinicaltrials.gov/ct2/show/NCT04556773
https://clinicaltrials.gov/ct2/show/NCT04784715
https://clinicaltrials.gov/ct2/show/NCT04494425
https://clinicaltrials.gov/ct2/show/NCT04622319
https://clinicaltrials.gov/ct2/show/NCT05113251
https://clinicaltrials.gov/ct2/show/NCT04739761


A good drug for many tumors

DESTINY-Lung01

PFS

OS

Bob T Li et al. N Engl J Med 2022; Meric-Bernstam F. ASCO 2023  

➢ ORR 55% (95%CI: 44-65%)

➢ Responses were observed across different HER2 mutation subtypes and in cases
with no detectable HER2 expression or amplification
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Metastatic 

Gastric/GEJ Cancer

DESTINY-Gastric01

DESTINY-Gastric02 

DESTINY-Gastric03 

Metastatic 

Colorectal Cancer

DESTINY-CRC01

Metastatic Lung

Cancer

Click for abbreviations

DESTINY-CRC02

DESTINY-Lung02

DESTINY-Lung03

DESTINY-Gastric04

DESTINY-Gastric06 

DESTINY-Lung04

DESTINY-Lung05

Multiple Tumor 

Types and 

Combinations

DS8201-A-J101

DS8201-A-U105 

DS8201-A-U106

BEGONIA

HUDSON

DESTINY-PanTumor01

PETRA

Courtesy of Daiichy Sankyo

T-DXd development program in solid tumors other than breast



Where do we go as a research community?

We still don’t know who are the patients truly benefiting from T-DXd

➢ How low can we go? 

➢ Is transcriptomic better than IHC, giving HER2 assessment reproducibility issues?

➢ Is a biomarker truly needed for initial prescription? 

➢ Which are the mechanisms of resistance? 

➢ Are they related to the Ab, to the payload or both?
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HERB
National Cancer Center Hospital 

(NCCH)
NCCH1805 

Unresectable or recurrent HER2+ biliary tract 
cancers refractory or intolerant to treatment 

including gemcitabine
Phase 2, open-label, single-arm

HERALD Study
National Cancer Center Hospital 

East
JapicCTI-194707

Solid malignancies with HER2 amplified in 
circulating tumor DNA refractory or intolerant to 

standard chemotherapy
Phase 2, multicenter, open-label, single-arm

HERALD-TR Study
National Cancer Center Hospital 

East
JapicCTI-194758

Solid malignancies with HER2 amplified in 
circulating tumor DNA refractory or intolerant to 

standard chemotherapy
Biomarker study

STATICE
National Cancer Center Hospital 

(NCCH)
NCCH1615

HER2+ metastatic/recurrent uterine 
carcinosarcoma

Phase 2, multicenter, open-label, single-arm

Study Name Sponsor Other Identifiers Population Design

DAISY Unicancer UC-0105/1815 Advanced breast cancer
Phase 2, multicenter, open-label, 3-cohort biomarker study 
(Mosele F Nat Med 2023: first showing activity in HER2 0)

DEBBRAH
Medica Scientia Innovation 

Research (MedSIR)
MEDOPP243

HER2+ advanced breast cancer with 
untreated/treated brain metastases or 

leptomeningeal carcinomatosis 
Phase 2, multicenter, open-label, single arm, 5-cohort 

HER2-PREDICT SOLTI Breast Cancer Group SOLTI-1804
Patients who will participate, are participating, or 
have participated in DESTINY-Breast02, DESTINY-

Breast03, and DESTINY-Breast04 trials
Translational, multicenter, observational  study

Jonsson Comprehensive Cancer 
Center-NCT04553770 

Jonsson Comprehensive Cancer 
Center

NCI-2020-06086 (CTRP 
Registry Identifier)

Early stage, HER2-low, hormone receptor positive 
breast cancer

Phase 2, multicenter, open-label, randomized, 2-arm  study 
w/wo anastrozole

National Cancer Institute-
NCT04294628

National Cancer Institute (NCI)
NCI-2020-01206  (CTRP 

Registry Identifier)
HER2 expressing advanced solid tumors Phase 1, open-label, single-arm

TUXEDO-1 Medical University of Vienna
Eudra Clinical Trial 

Identifier: 
2020-000981-41

HER2+ metastatic breast cancer with brain 
metastases

Phase 2, open-label, single-arm (Bartsch R. Nat Med 2022: iORR
in 73.3% of the population and a mPFS of 14 months)

2022-0315 M.D. Anderson Cancer Center
NCI-2022-09968 (NCI-

CTRP Clinical Trial 
Registry )

HER2 Low/Ultra-low/Null Metastatic Breast 
Cancer Phase 1b, single-center, dose-escalation and expansion study

Courtesy of Daiichy Sankyo

Externally Sponsored Research/Investigator Initiated Study



schettini@recerca.clinic.cat/schettini@ub.edu

@FrancescoSche20

Thank you for the attention

Contacts
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