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ABSTRACT 
Background: Human Epidermal growth factor Receptor 2-positive Metastatic Breast Cancer is challenging to treat; 
therapies like trastuzumab emtansine and trastuzumab deruxtecan are used to target this subtype. Despite 
advancements in treatment, including anti-Human Epidermal growth factor Receptor 2 therapies like trastuzumab 
emtansine and trastuzumab deruxtecan, treatment resistance & disease progression remain significant challenges. This 
systematic review aims to compare safety and efficacy of trastuzumab emtansine and trastuzumab deruxtecan in 
patients with Human Epidermal growth factor Receptor 2-positive metastatic breast cancer. Methods: A systematic 
review of Randomized Controlled Trial from January 2019 to December 2024 and a literature search conducted in 
databases like Scopus, PUBMED, Embase, and Cochrane Library. Results: Seven Randomized Controlled Trial met 
the inclusion criteria. Trastuzumab deruxtecan showed a longer Progression-Free Survival sand higher objective 
response rate (78.9%) compared to Trastuzumab emtansine (36.9%). Trastuzumab deruxtecan exhibits more adverse 
events like pneumonitis and Interstitial Lung Disease. Conclusions: Trastuzumab deruxtecan demonstrated a reduced 
risk of disease progression, mortality rate and resulted in longer Progression-Free Survival compared to those on 
Trastuzumab emtansine among patients with Human Epidermal growth factor Receptor 2-positive Metastatic Breast 
Cancer previously treated with trastuzumab and taxane.  
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INTRODUCTION 
Breast cancer (BC) is the most frequently diagnosed 
malignancy among women globally, with over 2 
million new cases reported in 2020. Over the last three 
decades, BC incidence and mortality rates have risen, 
largely due to the improvement in cancer detection, 
cancer registration, and risk factor patterns.  
Currently, those over 50 years of age account for 
nearly 80% of BC patients 1,2. About 360,000 new 
instances of HER2 BC occur worldwide each year, 
making for 20–25% of all BC 3,4,5. About 15–30% of 
breast tumors have HER2 gene amplification or 
overexpression 6. Despite their improved clinical 
outcomes, HER2-targeted medications are not 
effective for metastatic tumors or localized cancer, 
and the majority of individuals will experience 
progression of the disease. The first-line treatment 
for newly diagnosed HER2-positive MBC involves a 
combination of Pertuzumab and Trastuzumab (anti-
HER2 antibodies) with a taxane. Antibody drug 
conjugates (ADCs) are a class of targeted cancer 
therapies that combine monoclonal antibodies with 
cytotoxic payloads, designed to deliver targeted 
chemotherapy more selectively to cancer cells. 
Patients whose illness worsens after this course of 
treatment, second-line treatments include T-DXd and 
T-DM1 7, 8, 9, 10.  
 T-DXd is comprised of a humanised anti-HER2 
monoclonal antibody covalently linked to a potent 
topoisomerase I inhibitor payload (DXd) to form an 
antibody-drug conjugate (ADC). Its high drug-to-
antibody ratio (8:1) enables efficient delivery of a 
substantial amount of DXd to HER2-expressing 
tumour cells. Following binding and internalization 
of T-DXd, the tetrapeptide-based linker is cleaved 
intracellularly, releasing the cytotoxic payload. Due 
to its membrane-permeable properties, DXd can 
diffuse into neighbouring neoplasm regardless of 
their HER2 expression, producing a bystander anti-
tumour effect 13, 14, 15.  
Trastuzumab emtansine (T-DM1) combines the 
cytotoxic activity of the microtubule-antagonist 

compound DM1 with the HER2-targeted anticancer 
effects of trastuzumab. T- DM1 enhances the 
therapeutic index and reduces exposure of healthy 
tissue by enabling intracellular drug transport that 
targets HER2-overexpressing cells precisely 16, 17, 18. 
Similar to trastuzumab, T-DM1 causes antibody-
dependent cellular cytotoxicity, stops HER2 
shedding, and suppresses HER2 signaling. For HER2 
MBC that has previously received trastuzumab and a 
taxane treatment, T-DM1 is approved as a single 
agent therapy 19. In view of its beneficial effect on 
HER2 metastatic breast cancer, In order to compare 
the safety & efficacy of trastuzumab deruxtecan with 
trastuzumab emtansine in HER2 breast cancer, we 
conducted a systematic review of randomized 
controlled trials (RCTs). 
METHODOLOGY 
The safety and efficacy of trastuzumab deruxtecan and 
trastuzumab emtansine as a treatment for patients with 
HER2 MBC were studied in this literature review by a 
quantitative analysis of the available RCTs. 
SEARCH STRATEGY AND STUDY 
SELECTION: 
We conducted a literature search in the database: 
Scopus, PUBMED, Cochrane Library & Embase 
from January 2019 - December 2024. In addition, we 
manually searched reference lists of all relevant 
review and original articles to find additional eligible 
studies. We searched using the following keywords 
“T-DXd”, “T-DM1”, “HER2 BC”. Boolean 
operators were used to combine specific keywords 
with free-text terms. We included full-text 
randomized controlled trials on T-DXd and T-DM1 
for treating HER2-metastatic breast cancer, 
published in English-language. if they lacked full 
text, were duplicates, case reports, brief reports, 
conference proceedings, observational cohort 
studies, or non-randomized controlled trials were 
excluded.  The Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
standards were followed in conducting this 
systematic review 20. 
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DATA EXTRACTION AND ANALYSIS: 
The data that was taken from all the included study 
comprised of publication year, Author name, study 
design, country of origin, inclusion criteria, 
exclusion criteria, interventions (including anti-
HER2 therapy dose, duration, and type, number of 
patients in each group, chemotherapy type 
(trastuzumab with or without taxane), follow-up time, 
and treatment outcomes. Variations in the overview of 
the results have been assessed and solved. The initial 
screening, which involved reading the title and 
abstract, and the secondary screening, which 
involved reading the full text were done. PRISMA 
flowchart was used to describe the selection of 
studies.  
The quality and reliability of the data were assessed 
for this study using the Cochrane Risk of Bias 2.0 
Assessment for included RCTs. Deviations from 
intended interventions, randomization, measurement 
of outcomes, selective reporting and missing 
outcome data are the five core domains that this tool 
assesses. The overall judgement was based on each 
study’s rating of low risk, some concerns or high risk 
of bias. Two independent reviewers performed the 
assessment, and any disagreements resolved by 
consensus 21,22 
RESULT: 
Implementing the above search methodology, 
altogether 213 studies were selected of which, 8 
studies were neglected because of duplication, 110 
studies were excluded for not complying with the 
inclusion criteria (books, case reports, not breast 
cancer), 95 studies were retrieved and 36 studies were 
not retrieved ( not relevant, conference abstracts, 
review article), 59 studies were selected out of which 
29 were excluded due to unavailability of full text, 16 
studies were excluded because of non RCT and 7 
studies were excluded due to non-HER2 breast cancer. 
The remaining 7 Randomized Controlled Trials 
(RCTs) were included and reviewed summarized in 
Figure 1 20. Table 1 represents characteristics of 
selected studies of Trastuzumab  deruxtecan and 
Trastuzumab emtansine for HER 2 metastatic 
breastcancer.  Table 2 represents Cochrane Risk Of 
Bias 2.0 Assessment For Included Rcts. 21,22 
The patients, who had previously undergone a median 
of two lines of therapy, were randomly assigned to 
receive either T-DXd or T-DM1. The study found that 
T-DXd significantly outperformed T-DM1 in several 
critical metrics. Firstly, the objective response rate 
(ORR) was notably higher in the T-DXd group 
(78.9%) compared to the T-DM1 group (36.9%). 
Significant larger proportion of patients in the T-DXd 
group experienced a measurable reduction in tumor 
size compared with T-DM1. Additionally, the median 
progression-free survival (PFS), without disease 

progression, was higher for the T-DXd group 
compared to the T-DM1 group 12. Stable brain 
metastases were reported in 23.8% of the T-DXd 
group and 19.8% of the T-DM1 group.  
Drug-related TEAE resulted in treatment 
discontinuation in 20% of patients in the T-DXd group 
and 7% of patients in the T-DM1. Common adverse 
events included nausea, neutropenia, fatigue, and 
vomiting, with a higher incidence of drug-related ILD 
or pneumonitis observed in the T-DXd group 
compared to T-DM1. Dose reduction due to drug-
related TEAEs was reported in 25% of patients treated 
in T-DXd and 15% of those treated with T-DM1 23. 
Despite these adverse events, the efficacy results 
demonstrated significant benefits of T-DXd over T-
DM1, making T-DXd a promising management for 
HER2-positive MBC. The time to first documented 
progression on next- line therapy was also 
significantly longer for T-DXd compared to T-DM1, 
reinforcing the overall superior efficacy of T-DXd in 
patients 24. 
The risk of bias assessment indicated that most 
included trials were of high methodological quality. 
Five studies consistently demonstrated low risk 
across all domains, reflecting strong randomization 
methods, complete outcome reporting, and reliable 
assessments.  Importantly, none of the trials was 
rated at high risk of bias. This highlights the overall 
robustness of the included evidence. The consistency 
of findings across well-conducted RCTs strengthens 
confidence in the study conclusions 21, 22 
DISCUSSION 
Patients with HER2-positive MBC on  T-DXd 
demonstrated lower risk of disease progression or 
death compared to those patients treated with T-
DM1. The duration of PFS was significantly longer 
with T-DXd than with T-DM1 8. In the real-world 
second-line setting, the median PFS is 12.1 months 
for T-DXd 27 and 8 to 12 months for those receiving 
T-DM1 23. Patients on T-DXd showed a higher rate 
of tumor size reduction or complete tumor 
disappearance, compared with T-DM1.  
Intracranial PD (progressive disease) was observed 
in fewer patients randomised to T-DXd than those 
assigned to T-DM1 24. Although the overall incidence 
of grade ≥3 TEAEs was comparable between 
treatment groups, neutropenia occurred more 
frequently with T-DXd, whereas thrombocytopenia 
was more common with T-DM1. Fatigue, 
gastrointestinal disorders, and hematologic toxicities 
were the most common adverse events observed with 
both treatments. However, ILD and pneumonitis 
occurred more frequently in patients receiving T-
DXd than in those receiving T-DM1, highlighting the 
need for careful monitoring 23. The incidence of 
drug-related adverse events leading to treatment 
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discontinuation, dose reduction, or treatment 
interruption was higher in patients treated with 
trastuzumab deruxtecan than in those receiving T-
DM1. Although T-DXd was associated with a greater 
frequency of  TEAEs than T-DM1, a larger number 
of patients continued treatment with T-DXd. The 
overall safety profile of T-DXd was considered to be 
manageable. Both T-DXd and T-DM1 demonstrated 
a clinically meaningful benefit in overall survival. 
The longest reported median PFS of T-DXd 
observed in the study by Sara A Hurvitz et al., 
supports the utilization of T-DXd as the standard of 
care for second- line treatment of patients with 
HER2-positive MBC 28,29. 
CONCLUSION 
T-DXd demonstrated a reduced risk of disease 
progression, mortality rate and resulted in longer PFS 
compared to those on T-DM1 among patients with 
HER2-positive MBC previously treated with 
trastuzumab, and taxane. Even though T-DXd was 
associated with a greater frequency of TEAEs than 
T-DM1, a larger number of patients continued 
treatment with T-DXd due to superior efficacy and 
manageable safety profile. Clinicians should 
consider T-DXd as the preferred second-line therapy 
with vigilant pulmonary monitoring. 
ABBREVATION 
Breast cancer (BC), Metastatic breast cancer ( 
MBC), Human epidermal growth factor receptor 2 
(HER2), Estrogen receptor (ER), Brain metastases 
(BM), Trastuzumab deruxtecan (T-DXd), 
Trastuzumab emtansine (T-DM1), Antibody-drug 
conjugate (ADC), Objective response rate (ORR), 
Progression-free survival (PFS), Interstitial lung 
disease (ILD), Treatment emergent adverse effect 
(TEAE), Response Rate (RR). 
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Tables: 
TABLE 1: CHARACTERISTICS OF SELECTED STUDIES ON 
TRASTUZUMAB  DERUXTECAN AND TRASTUZUMAB  
EMTANSINE   FOR HER2 METASTATIC BREASTCANCER 
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demonstrat

ed 

significantl

y 

improved 

efficacy 

over 

trastuzum

ab 

emtansin

e (T-

DM1). 

Left 

ventri

cular 

dysfu

nction 

or

 

left 

ve

ntr

icu

lar 

eje

cti

on 

fra

cti

on 

decrea

se and 
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trastuzuma

b and a 

taxane in 

the 

metastatic 

setting. 

system 

(CNS) 

metastas

es. 

Clinicall

y 

significa

nt 

cardiac 

disease. 

History 

of 

interstiti

al lung 

disease 

(ILD) or 

pneumo

nitis 

requirin

g 

pneum

onitis. 

steroids 

or 

ILD/pne

umonitis 

at 

screenin

g. 

2. S. 

A. 

Hur

vitz

 

et 

al., 

(20

24) 

24 

Rando

mized, 

multice

nter, 

open-

label, 

phase

 III 

study. 

 

Patients 

with 

human 

epidermal 

growth 

factor 

receptor 2 

(HER2)- 

positive 

metastatic 

breast 

 

Patients 

with 

history 

of non- 

infectiou

s 

interstiti

al lung 

disease 

(ILD)/pn

eumoniti

Trastuzu

mab 

Deruxteca

n Vs 

Trastuzu

mab 

emtansine  

28 

mont

hs 

for 

trastu

zuma

b 

deru

xteca

n  

 

 

Patients 

with 

HER2- 

positive 

m BC 

whose 

disease 

progresse

d after   

trastuzum

ab 

and   a   

 

Interst

itial 

lung 

diseas

e and 

Pneu

monit

is. 
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cancer 

previously 

treated 

with 

trastuzuma

b and a 

taxane. 

Patients 

with 

clinically 

inactive/as

ymptomati

c brain 

metastasis. 

s that 

required 

glucocor

ticoids or 

had 

suspecte

d 

ILD/pne

umonitis 

that 

could 

not be 

ruled out 

by 

imaging 

at 

screenin

g. 

26 

mont

hs for  

trastuz

umab 

emtan

sine

 

(T- 

DM1) 

taxane 

achieved

 

a 

substantial 

benefit 

from 

treatment 

with T-

DXd 

compared 

with T-

DM1, 

including 

those with 

baseline 

BMs. 

3. Hiroj

i 

Iwat

a et 

al.,(2

024) 

23 

Open-

label, 

multice

nter, 

rando

mized, 

active- 

control

led, 

phase 

3 study 

Patients  

whose  

age  is 

≥18 years 

with 

centrally 

confirmed / 

pathologica

lly 

documented 

HER2-

positive 

unresectabl

e or m BC 

that was 

previously 

treated with 

trastuzumab 

and taxane. 

Patients 

who had 

previous 

treatment 

with an 

anti-

HER2 

ADC, 

including 

T-DM1, 

uncontrol

led or 

clinically 

significan

t 

cardiovas

cular 

disease; 

ongoing 

ILD or 

Trastuzu

mab 

Deruxteca

n Vs 

Trastuzu

mab 

emtansine  

29.0 

month

s for 

Trastu

zumab 

Deru

xteca

n  

 

26.0 

mont

hs 

with 

trastu

zuma

b 

emta

nsine 

In Asian 

DESTIN

Y- 

Breast03 

patients 

with 

HER2-

positive 

m BC 

previousl

y treated

 

with 

trastuzum

ab (with 

or 

without 

pertuzum

ab) and a 

Nausea

, 

neutrop

enia, 

fatigue, 

vomiti

ng and 

Pneum

onitis. 
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pneumoni

tis, 

history of 

ILD or 

pneumoni

tis that 

required 

steroids, 

or 

suspected 

ILD or 

pneumoni

tis that 

could not 

be ruled 

out by 

imaging 

and spinal 

cord 

compressi

taxane, T-

DXd had 

a 

substantia

lly larger 

clinical 

benefit 

(longer 

PFS and 

OS) 

compared 

with T- 

DM1. 

on or 

brain 

metastase

s that 

were 

symptom

atic or 

required 

treatment 

with 

steroids 

or 

anticonvu

lsants. 
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4. Fabri

ce 

Andr

e

 

et al., 

(202

3) 25 

Rando

mized, 

open-

label, 

multice

nter, 

phase 

3 trial 

Patients 

aged 18 

years or 

older had 

pathologica

lly 

documented 

unresectabl

e or 

metastatic 

breast 

cancer that 

was 

centrally 

confirmed 

as HER2-

positive 

breast 

cancer. 

Patients 

Patients 

who 

received 

previous 

treatment 

with 

capecitabi

ne, 

patients 

with 

history of 

any 

contraindi

cation

 f

or 

capecitabi

ne or 

trastuzum

ab and 

Trastuzu

mab 

Deruxteca

n Vs 

Physician 

choice 

21·5 

mont

hs for 

trastu

zuma

b 

deru

xteca

n 

grou

p  

 

18·6 

mont

hs in 

the 

treat

ment 

of 

DESTIN

Y-

Breast02 

show the 

favourabl

e benefit–

risk

 

 

profile of

 

trastuzum

ab 

deruxteca

n

 

 

 

  

in 

Nausea

, 

vomitin

g, 

fatigue, 

diarrhe

a and 

interstit

ial lung 

disease

. 

previously 

received 

trastuzumab 

emtansine, 

documented 

radiological 

disease 

progression

, protocol 

defined 

adequate 

renal and 

hepatic 

function. 

lapatinib, 

cardiovas

cular 

disease, 

history of 

non- 

infectious 

interstitial 

lung 

disease or 

pneumoni

tis, spinal 

cord 

compressi

on or 

clinically 

active 

brain 

metastase

s. 

physi

cian 

choic

e 

patients 

with 

HER2 

positive

 

 

 

metastatic 

breast

 

 

 

 

  

cancer 

resistant 

or 

refractory 

to

 



SAFETY AND EFFICACY OF TRASTUZUMAB EMTANSINE AND TRASTUZUMAB DERUXTECAN IN PATIENTS WITH HER2 METASTATIC 
BREAST CANCER 

 IJDDT Volume 16 Issue 82s 2026 Page: 452 

trastuzum

ab 

emtansine

,

 

 

 

 

as 

previousl

y

 

 

reported 

in

 

 

DESTIN

Y- 

Breast01,

 

and 

support 

this drug 

as the 

preferred 

therapy 

for 

patients 

who 

received 

trastuzum

ab 

emtansine

. 
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5. Sara

A 

Hurv

itz et 

al., 

(202

3) 27 

Open-

label, 

rando

mized, 

multice

nter, 

phase 

3 trial 

Patients 

who aged 

18 or older, 

had HER2-

positive 

unresectabl

e or 

metastatic 

breast 

cancer 

previously 

treated with 

trastuzumab 

and a 

taxane, had 

an Eastern 

Cooperative

 

 On

cology 

Patients 

with the 

history of 

interstitial 

lung 

disease or 

pneumoni

tis, 

patients 

who had 

been 

previousl

y treated 

with an 

anti-

HER2 

antibody– 

drug 

conjugate 

in the 

Trastuzu

mab 

Deruxteca

n Vs 

Trastuzu

mab 

emtansine  

28·4 

mont

hs for 

trastu

zuma

b 

deru

xteca

n

  

 

26·5 

mont

hs 

f o r  

trastu

zuma

b 

emta

nsine

Trastuzum

ab 

deruxteca

n showed 

a 

statisticall

y 

significan

t 

improvem

ent

 

 

 

 

in overall

 

 

 

survival 

Interstit

ial lung 

disease 

and 

Pneum

onitis. 

Group 

performanc

e status 0– 

1, and at 

least one 

measurable 

lesion per 

Response

 Ev

aluation 

Criteria in 

Solid 

Tumors 

version 1.1 

metastatic 

setting or 

if they 

had 

uncontrol

lable or 

clinically 

significan

t 

cardiovas

cular 

disease. 

. versus

 

trastuzum

ab 

emtansine

, 

reducing 

the risk 

of death 

by 

approxim

ately

 

 

36% in

 

patients
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with 

HER2-

positive 

metastatic

 

 

 

breast 

cancer

 

 

previousl

y treated

 

 

 

 

  

with 

trastuzum

ab. 

6 J 

corte

s et 

al.,(2

023) 

26 

 

Open-

label, 

multice

nter, 

phase 

III 

study. 

 

P

a

t

i

e

n

t

s 

w

h

o 

Patients 

with 

presence 

of 

clinically 

active 

central 

nervous 

system 

metastase

s, 

previous 

Trastuzu

mab 

Deruxteca

n Vs 

Trastuzu

mab 

emtansine  

14.3 

month

s for 

Trastu

zumab 

Derux

tecan  

 

6.9  

Mont

hs for 

trastu

Health

 re

lated 

quality of 

life was 

maintained 

longer by 

those 

receiving 

T- DXd 

versus T-

DM1. 

Nause

a, 

vomit

ing, 

and 

fatigu

e, 

neutro

penia, 

throm

bocyt

e- 
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h

a

d 

e

x

p

e

r

i

e

n

c

e

d 

d

i

s

e

a

s

treatment 

with an 

HER2 

antibody 

drug 

conjugate

, or a 

history of 

noninfecti

ous ILD 

for which 

they

 h

ad

 r

eceived 

glucocorti

coids or 

suspected 

ILD that 

zuma

b 

emta

nsine 

penia, 

leukop

enia 

and 

pneum

onitis. 

e 

progression 

on or after 

trastuzumab 

and a taxane 

in the 

advanced/m

etastatic 

setting. 

could not 

be ruled 

out by 

imaging 

at 

screening. 

7. Javie

r 

corte

s et 

al., 

(202

2) 8 

A

 

phase

 

3, 

multic

enter, 

open-

label, 

rando

Patients 

with 

HER2-

positive 

unresectab

le or 

metastatic 

breast 

cancer that 

had 

Patients 

with 

brain 

metastas

es that 

were 

sympto

matic or 

required 

treatmen

Trastuzu

mab 

Deruxteca

n Vs 

Trastuzu

mab 

emtansine  

28 

mont

hs 

for 

trastu

zuma

b 

deru

xteca

n (T- 

DXd

Treatment

 

with 

trastuzum

ab 

deruxteca

n showed 

a benefit

 

over 

Intersti

tial 

lung 

disease 

and 

pneum

onitis 
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mized, 

active- 

control

led 

trial. 

progressed 

during or 

after 

treatment 

with 

trastuzuma

b and a 

taxane. 

Patients 

with brain 

metastases 

were 

eligible for 

enrollment 

if they had 

clinically 

stable, 

previously 

treated 

brain 

t; if they 

had 

previous

ly been 

treated 

with a 

HER2 

antibody

– drug 

conjugat

e,

 

includin

g 

trastuzu

mab 

emtansin

e, in the 

context 

of 

) 

 

26 

mont

hs 

for  

trastu

zuma

b 

emta

nsine

 

(T- 

DM1

) 

trastuzum

ab 

emtansine

 

with 

respect

 

 

to 

progressio

n-free 

survival. 

metastases. metastati

c 

disease; 

if they 

had a 

history 

of 

noninfec

tious 

interstiti

al lung 

disease 

for 

which 

they had 

received 

glucocor

ticoids; 

or if they 

had 
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suspecte

d 

interstiti

al lung 

disease 

that 

could 

not be 

ruled out 

by 

imaging. 

TABLE 2: COCHRANE RISK OF BIAS 2.0 ASSESSMENT FOR 
INCLUDED RCTs [21-22] 

Study 

(Auth

or, 

Year) 

Randomiz

ation 

process 

Deviatio

ns from 

intended 

intervent

ions 

Missi

ng 

outco

me 

data 

Measure

ment of 

outcomes 

Select

ion of 

repor

ted 

result

s 

Over

all 

risk 

of 

bias 

Javier 

cortes

Low Low Low Low Low Low 

 

et al., 

(2024

) 12 

S. A. 

Hurvit

z

 

et al., 

(2024

) 24 

Low Low Low Low Low Low 

Hiroji 

Iwata 

et 

al.,(20

24) 23 

Low Low Low Low Low Low 

Fabric

e 

Andre

 

Some 

concerns 

Low Low Low Some 

concer

ns 

Some 

conce

rns 
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et al., 

(2023

) 25 

SaraA 

Hurvit

z et 

al., 

(2023

) 27 

Low Low Low Low Low Low 

J 

cortes 

et 

al.,(20

23) 26 

Low Some 

concerns 

Low Some 

concerns 

Low Some 

conce

rns 

Javier 

cortes 

et al., 

(2022

) 8 

Low Low Low Low Low Low 

 


