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Overview of Breast cancer 

1st  
0.052%  
TNM  

Cause of cancer 
death in women 

Prevalence in Taiwan 

System to characterize 

15-20%  

HER2(+)-Breast cancer 

Proportion of breast cancer 

Poor Prognosis before mAb 

5
-year su

rvival 

2012-2018 
In the US 

90.7% HR(+) 
HER2(+) 

84.8% HR(-) 
HER2(+) 
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Treatment of HER2 – positive breast cancer 
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binding to HER2 
on tumor cells 

internalization and 
intracellular linker cleavage 

by lysosomal enzymes 
deruxtecan causes 
DNA damage and 

apoptotic cell death 

emtansine causes  
cell cycle arrest and 
apoptotic cell death 

6 



Destiny-Breast 01 
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Inclusion criteria :  
 ≥18 years old with 

unresectable or metastatic 
HER2(+) breast cancer 

 Prior use T-DM1 
 No history or current ILD/ 

pneumonitis 
 Stable and treated brain 

metastases were allowed 

Results :  
1st outcome :  
 Overall response rate (ORR) = 60.9% (53.4 to 68.0) 
2nd outcome : 
 Disease controlled rate (DCR) = 97.3% (93.8 to 99.1) 
 Median Progression-free survival (PFS) = 16.4 mon (12.7 to NR) 
 12-month Overall Survival (OS) = 86.2% (79.8 to 90.7) 
Other :  
no significant difference of objective response between all 
subgroup 

Baseline characteristics :  
 Race :  White(54.9%)、

Asian(38%) 
 HR status : 52.7%(+)、

45.1%(-) 
 HER2 expression : IHC 

3+(83.7%) 
 Previous cancer regimen : 6  

Safety :  
 Interstitial lung disease 

13.6% 
 Prolonged QT interval 4.9% 
 Decreased LVEF 1.6%  
 Infusion-related reaction 

2.2% 

Open-label, multicenter, 
phase 2 study 
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Inclusion criteria :  
 ≥18 y/o with unresectable 

or metastatic HER2(+) 
breast cancer 

 Previously treated with 
trastuzumab and taxane in 
the advanced/metastatic 
setting or progressed in 6 
month after treatment 

 Brain metastases patients 
should be clinically stable 
and previously treated 

DS-8201 5.4 
mg/kg Q3W 

(n=261) 

T-DM1 3.6 
mg/kg Q3W 

(n=263) 

Stratification factors :  
 HR status (+/-) 
 Prior use pertuzumab 
 History of visceral disease 

Primary outcome : 
PFS (BICR) 

Key secondary outcome :  
OS 

Secondary outcome : 
ORR 
CBR 
DoR  
PFS (investigator) 
Safety 
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R 
1 : 1 

PFS, Progression-free survival; BICR, Blinded independent central 
review; OS, overall survival; ORR, objective response rate; CBR, 
clinical benefit rate; DoR, Duration of response. 
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Statistical Analysis 
 
 ITT Analysis 

 
 α = 0.05 

 
 PFS & OS : Kaplan-Meier estimates 

 
 ORR & CBR : Cochran-Mantel-Haenszel tests 

 
 hazard ratio (HR) : Cox proportional hazards regression model  

 
 
 



Adverse Events of Special Interest 

Interstitial Lung Disease/ 
Pneumonitis 

 

Cardiotoxicity Infusion Related 
Reactions 
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Interim Analyses 

234 BICR-assessed  
PFS events  

(70% information fraction) 

significant 

1st PFS 
interim 
analysis 

not 
significant 

335 PFS events  

96 deaths 

1st OS 
interim 
analysis 

significant 

not 
significant 

Final 
analysis 

significant 

not 
significant 

Trial stopped 

153 deaths 

153 deaths 

OS will not be 
tested 

2nd OS 
interim 
analysis 

significant 

not 
significant 

Trial stopped 

250 deaths 

final OS 
analysis 

significant 

not 
significant 
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Trial profile 
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Baseline Clinical Characteristics 
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Baseline Clinical Characteristics 
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Baseline Clinical Characteristics 
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Kaplan–Meier estimates of PFS 
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Kaplan–Meier estimates of PFS 
 

Treatment with DS-8201 showed a benefit over TDM-1 with 
respect to PFS, as assessed by BICR. 

20 



PFS in Prespecified Subgroups 
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Kaplan–Meier estimates of OS 
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Response rate 
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Progressive disease :  
At least a 20% increase 

Partial response :  
At least a 30% decrease  

DS-8201 group T-DM1 group 
24 

Overall response rate : DS-8201 (79.7%) to T-DM1 (34.2%) 
Complete response rate : DS-8201 (16.1%) to T-DM1 (8.7%) 



25 Post-study anticancer treatment 
 



Safety 
 

26 



Safety 
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Safety 
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Outcomes of ILD/pneumonitis events 
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Trend of overall survival 
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Impact of previous use of pertuzumab 
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Comparisons with previous trials 
 

Difference in PFS of T-DM1?  
 CLEOPATRA trial (2015) : dual anti-HER2 therapy in mBC 
 APHINITY study (2017) : dual anti-HER2 therapy as adjuvant 

 

Median PFS 9.6 mon 6.8 mon 6.8 mon 

HR 0.65 [0.55,0.77] 0.82 [0.55,1.23] 0.28 [0.22,0.37] 

P value P < 0.001 P = 0.33 P < 0.001 

EMILIA trial(2012) KATE2 trial(2020) DESTINY-Breast03(2022) 
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Safety 
 

Lower adverse event rate 
  earlier line of therapy 
 increased recognition of adverse events 

ILD/pneumonitis 25/184 (13.6%) 27/257 (10.5%) 

CV event  12/184 (6.5%) 7/257 (2.7%) 

DESTINY-Breast01(2020) DESTINY-Breast03(2022) 
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35 Adverse events management 
 

Infusion-related 
reaction 

Diphenhydramine 
Initial infusion time from 
90 min 

Grade 1 or 2 : 50% infusion rate 
Grade 3 or 4 : DC 

ILD/pneumonitis 
sign and symptoms  
high resolution CT 
Consult pulmonologist  

Grade 1 : interrupt + steroids 
Grade 2 : DC + steroids 

LVEF reduction 
Echo or MUGA scan 
Q3M 

40-45% & 
≤10%↓ 

continue 

Reassess 3 weeks later 
Reuse if recover 
DC when aggreviate 

40-45% & 
10-20%↓ 

interrupt 
≤40% or 
≥20%↓ 

CHF DC 

Prevention Dose modification 



36 Adverse events management 
 

Moderate  
emetic risk 
(30-90%) 

5-HT3 RA + Dexamethasone 

Olanzapine + Palonosetron + 
Dexamethasone  

NK1 RA + 5-HT3 RA + 
Dexamethasone 

5-HT3 RA / 
Dexamethasone 

Day 1 
(before anticancer therapy) 

Day 2.3 

Olanzapine 

Aprepitant + 
Dexamethasone 



Limitations 
 

not distinguish the use of pertuzumab 

Some patients received  
later lines of therapy 
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What’s new? Current problem? 

Therapy of HER2-low 
Treat HER2-low [IHC=1+ or 2+]  

As HER2-zero [IHC=0] 

Outcome 
1st : PFS among patients with HR(+) disease 
2nd : PFS among all patients and OS in the HR(+) 

IHC : immunohistochemistry 
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DESTINY-Breast03  
 

DESTINY-Breast04  
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Conclusion & 
clinical benefit 
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Conclusion 
 

45 

 Stronger efficacy 
than T-DM1 

 Available in earlier 
line of therapy 

 Benefit across all 
subgroups 

 More adverse events 

 Closely monitor sign 
or symptoms of 
potential events  

 Contraindicated : 
ILD/pneumonitis 



Clinical benefit 
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HER2 (+) 

Trastuzumab  
+ pertuzumab 
+ taxane 

Recurrent unresectable or Stage IV (M1) disease 

1st-line 2nd-line 

DS-8201 

T-DM1 

3rd-line and beyond 

Trastuzumab +/- TKI  
+ Chemotherapy 

HER2-low 

HR(+) 

HR(-) 

Endocrine  
Therapy 

Chemotherapy 

DS-8201 

DS-8201 
(for rapid progression within 6 mon of adjuvant or neoadjuvant therapy) 



Trastuzumab deruxtecan 
(ENHERTU®) 

Trastuzumab emtansine 
(KADCYLA®) 

Dosage 

 Breast cancer : 5.4 mg/kg Q3W 
until progression or unacceptable 
toxicity 

 Gastric cancer : 6.4 mg/kg Q3W 
until progression or unacceptable 
toxicity. 

 3.6 mg/kg given Q3W until 
disease progression or 
unacceptable toxicity 

 A total of 14 cycles for patients 
with early-stage breast cancer 

Warning and 
precaution 

ILD/pneumonitis,  
embryo-fetal harm, neutropenia, Left 
Ventricular Dysfunction 

ILD/pneumonitis,  
embryo-fetal harm, Left 
Ventricular Dysfunction, Infusion-
Related Reactions, Hemorrhage, 
Thrombocytopenia, Neurotoxicity 

Drug-antibody 
ratio 

8 : 1 3.5 : 1 
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CRITICAL APPRAISAL SKILLS PROGRAMME 
CASP 
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1. Did the study address a clearly focused research question? 
 

O 

P 

Yes Can’t tell No 

I 
C 
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2. Was the assignment of participants to interventions 
randomised? 

Yes Can’t tell No 
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3. Were all participants who entered the study accounted 
for at its conclusion? 

Yes Can’t tell No 

-ITT Analysis Set 
 
-almost all discontinued treatment 
participants were given reasons 
 
-Interim analysis be performed 
when approximately 70% events 
have been observed. 
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Were the participants ‘blind’ to intervention they were given? 
 
Were the investigators ‘blind’ to the intervention they were giving to participants? 
 
Were the people assessing/analysing outcome/s ‘blinded’? 
 

4. Blinding ? 

Yes Can’t tell No 

Yes Can’t tell No 

Yes Can’t tell No 
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5. Were the study groups similar at the start of the randomised 
controlled trial? 

Yes Can’t tell No 

53 



6. Apart from the experimental intervention, did each study 
group receive the same level of care (that is, were they 
treated equally)? 

Yes Can’t tell No 

 Schedule of visits is clearly defined in 
protocol 
 

 follow-up intervals are equal in two 
groups  

54 



7. Were the effects of intervention reported comprehensively? 

Yes Can’t tell No 

• Was a power calculation undertaken? 
• What outcomes were measured, and were they clearly specified? 
• How were the results expressed? For binary outcomes, were 

relative and absolute effects reported? 
• Were the results reported for each outcome in each study group 

at each follow-up interval? 

• Was there any missing or incomplete data? 

• Was there differential drop-out between the study groups that 
could affect the results? 

• Were potential sources of bias identified? 

• Which statistical tests were used? 
• Were p values reported? 

 90.5% power and 2-sided significance level of 0.05 
 p values were reported 
 The PFS and OS will be estimated by Kaplan-Meier method for each 

treatment group. 
 outcomes were clearly specified and assessed by blinded independent 

central review(BICR) 
 Hazard ratio (HR) and its 95% CI were estimated, using stratified Cox 

proportional hazards regression model stratified by stratification factors. 
 Drop-out rate is higher in T-DM1 group than DS-8201 group. 
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8. Was the precision of the estimate of the intervention or 
treatment effect reported? 

Yes Can’t tell No 
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9. Do the benefits of the experimental intervention outweigh 
the harms and costs? 

Yes Can’t tell No 

 Among patients with HER2-positive metastatic breast cancer previously 
treated with trastuzumab and a taxane, hazard ratio for disease progression 
or death from any cause was significantly lower in DS-8201 group. (HR=0.28, 
95% CI, 0.22 to 0.37; P<0.001) The benefit was consistent across all subgroup. 
 

 More adverse events happened in DS-8201 group, including blood and 
lymphatic system disorders, GI disorder, alopecia and drug-related 
ILD/pneumonitis.  
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9. Do the benefits of the experimental intervention outweigh 
the harms and costs? 

Yes Can’t tell No 

 DS-8201 for HER2(+) breast cancer is not approved Taiwan’s National 
Healthcare insurance. For example, a 60 kilogram patient without dose 
adjustment will spend average NTD153450 every 3 weeks. 

(每買3瓶即贈1瓶，限符合健保身分及適應症) 
 

 It can also be explained that to protect 1% more patients alive with no 
objective disease progression in 12 month cost 2024 NTD. 
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9. Do the benefits of the experimental intervention outweigh 
the harms and costs? 

Yes Can’t tell No 
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10. Can the results be applied to your local population/in your 
context? 

Yes Can’t tell No 
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11. Would the experimental intervention provide greater value 
to the people in your care than any of the existing interventions? 

Yes Can’t tell No 

 Among patients with HER2(+) metastatic breast cancer previously treated 
with trastuzumab and a taxane, DS-8201 seemed to be numerically more 
effective than trastuzumab emtansine though it was expensive and not 
approved by Taiwan’s National Healthcare insurance.  
 

 Overall, if patients can afford the price, DS-8201 might be better medication 
than T-DM1 as an second-line therapy of HER2(+) metastatic breast cancer. 
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1 : 1 
Randomized 
Interactive  
Web/Voice 
Response 

System (IXRS) 

Inclusion criteria :  
 ≥18 years old with unresectable or 

metastatic HER2(+) breast cancer 
 brain metastases patients should be 

clinically stable and previously treated 
 Previously treated with trastuzumab 

and taxane in the advanced/ 
metastatic setting or progressed in 6 
month after treatment 

Exclusion criteria :  
 Prior treatment with an HER2-

antibody ADC 
 Uncontrolled CV disease 
 History, current or can’t ruled out 

noninfectious ILD/pneumonitis  
 clinically active CNS metastases 

DS-8201 5.4 
mg/kg Q3W 

(n=261) 

TDM-1 3.6 
mg/kg Q3W 

(n=263) 

Stratification factors :  
 HR status (+/-) 
 Prior use pertuzumab 
 History of visceral disease 

 
Primary outcome : 
PFS(Progression-free survival) (BICR) 
 

Key secondary outcome :  
OS(overall survival) : the time from the date of 
randomization to the date of death for any cause.  

 
Secondary outcome : 
ORR (objective response rate) : CR rate + PR rate 
CBR (clinical benefit rate) : CR rate + PR rate + more 
than 6 month SD rate 
DoR (Duration of response) : the time from the date 
of the first documentation of objective response (CR 
or PR) to the date of the first documentation of 
disease progression 
PFS (investigator) 

67 ITT Analysis 

PFS & OS 

Kaplan-Meier estimates 

hazard ratio (HR)  

Cox proportional 
hazards 
regression model 

ORR & CBR 

Cochran-Mantel-Haenszel tests  

α = 0.05 
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